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Top 5 Abstracts
T1 Healthcare Utilization After Thermal Injury: 

An Analysis Using a Commercial Claims 
Database
Aislinn E. Lewis, M.D., Joshua J. Horns, Ph.D., 
Irma D. Fleming, M.D., Giavonni M. Lewis, M.D. 
F.A.C.S., Callie M. Thompson, MD
Univerisity of Utah, Salt Lake City, Utah; University 
of Utah, Salt Lake City, Utah; University of Utah 
Burn Center, Salt Lake City, Utah; University of 
Utah Burn Center, Salt Lake City, Utah; University 
of Utah Health, Salt Lake City, Utah  

Introduction: Burn Injuries directly affect more than 
500,000 people per year in the United States but no previous 
studies have looked at the impact on the healthcare system.  
Several prior studies have shown decrease in unplanned 
healthcare utilization after acute care discharge following 
burn injury and increased healthcare costs in patients who 
have undergone grafting for burn injury.   The goal of this 
study is to describe post-acute care hospitalization healthcare 
use in burn patients.
Methods: A retrospective commercial claims database re-
view was performed of the Truven MarketScan (MS) data-
base. In a 10  year MS sample, 23,262 patients with burn 
injuries were identified and were matched to a control pop-
ulation in a 1:1 ratio based on age, sex, and total time in the 
MS database. For the burn patient population in the study, 
pre-burn and post-burn utilization of therapy, emergency de-
partment, nutritional support, psychiatry/psychology, home 
health, skilled nursing facility, inpatient, and outpatient visits 
were recorded. For controls, we defined their pre-burn and 
post-burn periods using the burn event date of the matched 
case adjusted by the pair’s relative difference in initial enroll-
ment into the MS database, and then recorded the same utili-
zation metrics.  A series of negative binomial regressions were 
completed to evaluate the data.
Results: At the conclusion of the study, for every out-
come, except skilled nursing facility, healthcare utilization 
was greater in the pre-injury burn group relative to controls. 
Healthcare utilization for the burn cohort post-injury was 
greater for every outcome compared to controls. Relative 
to controls, healthcare utilization remains higher for at least 
25 months post-injury in the burn patients and does not re-
turn to pre-injury levels during this time frame. 
Conclusions: In a commercial claims database study, the 
healthcare utilization of the burn patients is higher both be-
fore and after burn injury than matched controls. Utilization 
does not return to preburn levels in the 25-month follow-up 
period. Additionally, burn patients have higher healthcare uti-
lization prior to injury compared to matched controls, which 
may indicate an important difference in baseline health of 
these patients, and an opportunity for injury prevention. 

T2 Global Hospital Infrastructure and Pediatric 
Burns
Joseph S. Puthumana, MD, Charles S. Hultman, MD, 
MBA, Richard J. Redett, III, MD
Johns Hopkins University Department of Plastic and 
Reconstructive Surgery, Baltimore, Maryland; Johns 
Hopkins University School of Medicine, Baltimore, 
Maryland; Johns Hopkins University Department 
of Plastic and Reconstructive Surgery, Baltimore, 
Maryland 

Introduction: Low income regions across the world carry 
the highest proportion and highest mortality burden of 
pediatric burns. In recent years, attention to remedy these 
inequities has shifted from isolated mission trips towards 
building infrastructure for lasting improvements in surgical 
care. This study aims to investigate disparities in pediatric 
burn care infrastructure and their relationship to mortality 
outcomes. 
Methods: The multinational Global Burn Registry was 
queried for all burn cases between January 2018 and August 
2021. Burn cases and mortality rates were compared across 
infrastructure factors by Pearson Chi-Square. Multinomial 
logistic regression was used to isolate independent modifiable 
risk factors for mortality controlling for total body surface 
area of burn (TBSA). 
Results: There were a total of 8537 cases of which 3492 
(40.9%) were pediatric. Significantly lower mortality rates 
were found in facilities with sophisticated nutritional supple-
mentation (p < 0.001), permanent internet connectivity (p < 
0.001), reliable critical care access (p < 0.001), reliable burn 
OR access (p=0.003), dedicated burn unit (p < 0.001), and 
advanced plastic and reconstructive skills available (p=0.003); 
there was no significant difference if specialist capabilities in 
supportive fields (e.g. nephrology, cardiology) were available 
(p=0.063). Significant disparities were found in the availa-
bility of these resources between high and low income coun-
tries, as well granular information within low income regions: 
though blood transfusion access was limited in the African 
(49.0%) and South-East (50.6%) regions compared to full 
access in the Americas and Europe (p < 0.001), 100% of 
cases in the South-East had access to a specialized burn unit 
compared to 8.1% of cases in Africa. In a multinomial lo-
gistic regression controlling for TBSA, the most significant 
risk factor for mortality was limited critical care availability 
(OR 15.18, p< 0.001). The most significant protective factor 
was sophisticated nutritional access (OR 0.40, p=0.024).  
Conclusions: This is the first quantitative analysis of 
disparities in global burn infrastructure and their impact on 
pediatric mortality. The identification of nutritional support 
as an independent and significant protective factor suggests 
that low-cost interventions in hospital nutrition infrastruc-
ture merit further study and may realize significant gains in 
global burn care. Granular information in the variability of 
regional needs will begin to direct targeted infrastructure 
initiatives rather than a one-size-fits-all approach in devel-
oping nations.
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T3 Pharmacogenetic Gene-drug Associations in 
Pediatric Burn and Surgery Patients
Kristin N. Grimsrud, DVM, PhD, Ryan Davis, 
Clifford Tepper, PhD,  
Tina L. Palmieri, MD, FACS, FCCM
University of California, Davis, Davis, Califor-
nia; University of California, Davis, Sacramento, 
California; University of California, Davis, Sacra-
mento, California; UC Davis and Shriners Hospitals 
for Children Northern California, Sacramento, 
California 

Introduction: Management of critically ill patients requires 
simultaneous administration of many medications. These 
patients may have co-morbidities and drug-drug interactions 
which may result in decreased drug efficacy or increased risk 
of adverse reactions. Children are of particular concern as 
they may be even more sensitive to adverse drug reactions. 
Current practices rely on a one-size-fits-all approach for 
most medication dosing. Alternatively, precision medicine 
evaluates an individual’s genetic profile and adjusts indi-
vidual therapeutic dosing. Pharmacogenetic testing is not 
generally implemented but is reserved for addressing an es-
tablished problem rather than being used proactively to op-
timize clinical care. A greater understanding of the frequency 
of clinically significant genetic variants in drug pathways and 
identification of the drugs most commonly impacted by ge-
netic makeup is needed to incorporate pharmacogenetics into 
medical care. We hypothesize several patients will have one or 
more genetic variants in drug metabolizing pathways used 
by one or more medications administered during hospitaliza-
tion. The aims of this study are to determine the frequency of 
abnormal genetic variants in the primary drug pathways and 
assess what medications may be impacted.
Methods: Genetic data from 30 pediatric burn and surgery 
patients was collected to identify genetic variants in drug 
metabolizing pathways. We also evaluated drugs potentially 
impacted by these variants that were administered during 
the hospitalization. 19 whole exome and 11 whole genome 
sequencing datasets were analyzed using Aldy allelic decom-
position software to identify haplotypes in cytochrome P450 
(CYP) metabolizing enzyme genes. 
Results: 17 patients were identified with predicted altered 
function in 1 or more of the following CYP genes: 2C9, 
2C19, 2D6, 3A4 and 3A5. The majority had decreased func-
tion, except for several patients with CYP2C19 variants with 
rapid or ultrarapid phenotypes. Drugs administered during 
hospitalization that rely on these pathways for primary me-
tabolism include hydrocodone, oxycodone, methadone, 
ibuprofen, ketorolac, celebrex, diazepam, famotidine, di-
phenhydramine and glycopyrrolate.
Conclusions: This research demonstrates that approximately 
1/4 to 1/3 of patients have functionally impactful haplotypes 
in the primary drug metabolizing pathways. There is great 
need for future clinical research to further evaluate the clin-
ical relevance of these haplotypes and the additional impact 
of drug-drug interactions and other clinical confounders that 
additionally impact drug efficacy. 
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T4 Validation of the Burn Survivor Fear-
avoidance Questionnaire
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Laura Alberton, Jinny Zhang, Danielle Shashoua, PT,  
Valérie Calva, BSc OT, Nathalie Gauthier,  
DEC en Réadaptation Physique, Ana de Oliveira, BSc, 
Elisabeth Marois-Pagé, M.D. CCMF
McGill University, Montreal, Quebec; McGill 
University, Montreal, Quebec; McGill Univer-
sity, Laval, Quebec; McGill, Montreal, Quebec; 
McGill University, Montreal, Quebec; Villa Medica 
Rehabilitation Hospital, Montreal, Quebec; Villa 
Medica Rehabilitation Hospital, Longueuil, Quebec; 
hôpital de réadaptation Villa Medica, St-Hubert, 
Quebec; CRCHUM, Montreal, Quebec; Hôpital de 
Réadaptation Villa Medica, Outremont, Quebec 

Introduction: According to the Fear-Avoidance (FA) Model, 
FA beliefs can lead to disability due to avoidance of activities 
expected to result in pain or further injury. Extensive research 
on the relationship of FA, pain, catastrophizing, and disa-
bility has been generated with patients suffering from chronic 
neck and back pain, but little research has been conducted 
with burn survivors. To address the need for a valid evalua-
tion of FA in burn survivors, Langlois and colleagues devel-
oped, but did not validate, the Burn Survivor Fear-Avoidance 
Questionnaire (BSFAQ). Thus, the primary objective of this 
study was to investigate the construct validity of the BSFAQ 
among burn survivors. The secondary objective was to ex-
amine the relationship between FA and (i) pain intensity 
and (ii) catastrophizing at baseline (admission to rehab), 
3 months and 6 months post-burn, and (iii) disability among 
burn survivors at 6 months post-burn. 
Methods: A prospective mixed methods approach was used 
to examine the construct validity by comparing the quantita-
tive scores of the BSFAQ to independently performed quali-
tative interviews of burn survivors (n=31) that explored their 
lived-experiences, to determine if the BSFAQ discriminated 
those who had, from those who did not have FA beliefs and 
behaviors. Data for the secondary objective, scores of burn 
survivors (n=51) pain intensity (measured by the Numeric 
Rating Scale), catastrophizing (measured by the Pain 
Catastrophizing Scale), and disability (measured by the Burn 
Specific Health Scale-brief ), were collected through a retro-
spective chart review. 
Results: For the primary objective, Wilcoxon Rank Sum Test 
results showed a statistically significant difference (p=0.015) 
between the BSFAQ scores of participants who were 
identified from the qualitative interviews as fear-avoidant 
compared to those who were identified as non-fear-avoidant. 
For the secondary objective, the Spearman correlation test 
results showed a moderate correlation between FA and (i) 
pain at baseline (r=0.466, p=0.002), a moderate correla-
tion with (ii) catastrophizing thoughts over time (r=0.557, 
p=0.000; r=0.470, p=0.00; r=0.559, p=0.002 respectively at 
each time point), and a moderate correlation with (iii) disa-
bility at 6 months post-burn (r=-0.639, p=0.000). 
Conclusions: These results support that the BSFAQ is able 
to discriminate which BS are experiencing fear-avoidant 
beliefs and behaviours. As has been reported in other patient 
populations, burn survivors who express FA are more likely 
to report higher levels of pain early during their recovery that 

correlates with elevated catastrophizing thoughts, which are 
maintained across time and ultimately results in higher self-
reported disability, which is consistent with the FA model. 
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T5 Tracking Cardiac Output During Burn 
Resuscitation via Pulse Wave Analysis
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Lauren T. Moffatt, PhD, Jeffrey W. Shupp, MD,  
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Maryland; University of Maryland, College Park, 
College Park, Maryland; Burn Center at MedStar 
Washington Hospital Center, Washington DC, 
District of Columbia; Burn Center at MedStar 
Washington Hospital Center, Washington DC, 
District of Columbia; Burn Center at MedStar 
Washington Hospital Center, Washington DC, 
District of Columbia; Uniformed Services Univer-
sity, Bethesda, Maryland; Burn Center at MedStar 
Washington Hospital Center, Washington DC, 
District of Columbia; MedStar Washington Hospi-
tal Center, Washington DC, District of Columbia; 
University of Maryland, College Park, College Park, 
Maryland; Uniformed Services University, Bethesda, 
Maryland 

Introduction: Urine output (UOP) still remains the pri-
mary endpoint utilized as a surrogate for cardiac output 
(CO) and adequacy of perfusion during burn resuscitation. 
The role of arterial blood pressure (BP) waveform as a guiding 
tool for burn resuscitation has not been rigorously explored. 
As we move toward developing and validating novel endpoint 
to complement UOP, we compared the potential of pulse 
wave analysis (PWA) of arterial BP waveforms for estimating 
cardiac output (CO) and stroke volume (SV) in a large an-
imal model of 40% total body surface area (TBSA) burns 
with varying resuscitation paradigms.
Methods: Anesthetized swine were instrumented and 
hemorrhaged 15% of their blood volume, and sustained a 
40% TBSA full-thickness contact burn with aluminum 
billets. Animals were kept in a surgical ICU setting over-
night, during which anesthesia was maintained with a com-
bination of propofol, ketamine, and fentanyl. Animals were 
randomized to 3 different intravenous fluid (lactated Ringer’s, 
LR) levels: under resuscitation with no IV fluids, adequate re-
suscitation protocolized with a clinical decision support tool, 
or over resuscitation with a starting rate of 500mL/hour. We 
computed 20 surrogate measures of CO and SV (10 each) 
via PWA of arterial BP, and calibrated them to reference CO 
via thermo-dilution and SV on a subject-by-subject basis. 
Surrogate performance was quantified in terms of correlation 
coefficient and root-mean-squared error (RMSE) relative to 
reference CO and SV.
Results: Animals received 0±0, 4.4±1.6, and 9.1±1.3  mL/
kg/% TBSA in the under, adequate, and over resuscitation 
groups (p=0.0036), respectively. Among the ten surrogate 
measures of CO and SV, 4 surrogates had positive propor-
tionality to reference CO and SV consistently. The best sur-
rogate measure of CO and SV was [mean BP-diastolic BP]/
[heart period] and [mean BP-diastolic BP], respectively, 
which yielded r value of 0.82+/-0.19 and RMSE of 0.23+/-
0.14 lpm for CO and r value of 0.85+/-0.17 and RMSE of 
2.7+/-2.0 ml for SV (Fig. 1).
Conclusions: The initial results suggest that PWA-based 
surrogates of CO and SV have the potential to track 

reference CO and SV in extremes of resuscitation post-
burn. The current model produces under-resuscitated, ade-
quately resuscitated, and over-resuscitated animals, making 
it possible to rigorously examine the efficacy of PWA-based 
tracking of CO and SV in a wide spectrum of burn resus-
citation scenarios. Hence, PWA may provide metrics useful 
for developing surrogates of CO and SV as novel treatment 
endpoints of burn resuscitation that indicate perfusion and 
volume status of burn injury patients.
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Correlative I: Clinical Sciences: Critical Care

1 The Battle of the Titans: Comparing 
Resuscitation Between 5 Centers Using the 
Burn Navigator
Julie A. Rizzo, MD FACS, Elsa Coates, MSN, 
RN, Jose Salinas, Maria Serio-Melvin, MSN, 
RN, CNS-BC, CCRN-K, Tam N. Pham, MD, 
FACS, Kevin N. Foster, MD, MBA, FACS, 
Kareem R. Abdelfattah, M.D., Nehemiah T. Liu, MS
US Army Institute of Surgical Research, Fort Sam 
Houston, Texas; US Army Institute of Surgical Re-
search, JBSA Fort Sam Houston, Texas; US Army 
Institute of Surgical Research, San Antonio, Texas; US 
Army Institute of Surgical Research, Cibolo, Texas; 
University of Washington, Seattle, Washington; The 
Arizona Burn Center Valleywise Health, Phoenix, 
Arizona; UT-Southwestern Medical Center, Dallas, 
Texas; U.S. Army Institute of Surgical Research, San 
Antonio, Texas 

Introduction: The goal of burn resuscitation is to provide 
the least amount of fluid necessary to maintain end-organ 
perfusion and prevent burn shock.  The objective of this anal-
ysis was to examine how the Burn Navigator (BN), a clin-
ical decision support tool in burn resuscitation, was utilized 
across 5 major burn centers in the United States.
Methods: A non-interventional, observational trial of 300 
adult patients with embedded prospective and retrospective 
components was undertaken to examine the effectiveness of 
the BN in burn resuscitation. 5 ABA-verified burn centers 
enrolled patients.   Data examining patient demographics, 
burn characteristics, fluid volumes, and resuscitation-related 
complications were examined.  Statistical analysis compared 
the 5 sites in terms of these variables.
Results: A total of 285 patients were eligible for analysis.   
There was no difference among the centers in terms of av-
erage age (45.5 + 16.8 years), BMI (29.2 + 6.9), ISS (21.2 
+ 12.8), or median TBSA (34 [25.8, 47]).  Primary crystal-
loid infusion volumes at 24 hours differed significantly when 
measured in ml/kg/TBSA (median 3.7 [2.9, 8.8], range 1.3 to 
12.3).  Similarly, total fluids, which includes colloid adjuncts, 
drip medications and enteral fluids, differed between groups 
when measured in both ml/kg (median 149.8 [106.5, 224.1], 
range 38.4 to 536.2) and ml/kg/TBSA (4.2 [3.3, 5.5], 1.7 
to 15.3) at 24 hours.   Post-hoc adjustment for pairwise 
comparisons resulted in a loss of significance between most 
of the sites.   There was a total of 156 resuscitation-related 
complications reported across the 5 sites with an average in-
cidence of 44.4 % incidence. 
Conclusions: The Burn Navigator appeared to standardize 
fluid resuscitations across 5 major US burn centers.   With 
primary fluid volumes near the Parkland formula, the device 
can be utilized effectively in burn centers, and further study 
should exam the utility of this device in facilities that do not 
commonly treat burn injuries, as well as the battlefield.

2 Examination of Burn Resuscitation 
Complications from the Burn Navigator 
Observational Trial
Julie A. Rizzo, MD FACS, Elsa Coates, MSN, 
RN, Jose Salinas, Maria Serio-Melvin, MSN, RN, 
CNS-BC, CCRN-K, Tam N. Pham, MD, FACS, 
Kareem R. Abdelfattah, M.D., Kevin N. Foster, MD, 
MBA, FACS, Nehemiah T. Liu, MS
US Army Institute of Surgical Research, Fort Sam 
Houston, Texas; US Army Institute of Surgical Research, 
JBSA Fort Sam Houston, Texas; US Army Institute 
of Surgical Research, San Antonio, Texas; US Army 
Institute of Surgical Research, Cibolo, Texas; University 
of Washington, Seattle, Washington; UT-Southwestern 
Medical Center, Dallas, Texas; The Arizona Burn 
Center Valleywise Health, Phoenix, Arizona; U.S. Army 
Institute of Surgical Research, San Antonio, Texas 

Introduction: Burn care continues to focus on providing 
enough fluid resuscitation to perfuse end organs with the least 
amount of fluid necessary in order to prevent complications re-
lated to excess fluid.  In this observational trial of 5 ABA-verified 
burn centers that utilized the Burn Navigator (BN), a clinical de-
cision support tool, we sought to examine resuscitation-related 
complications that occurred in the first 48 hours after burn in-
jury.  Since minimal literature exists regarding the incidence of 
resuscitation-related complications in the acute phase after burn 
injury, we aimed to present our data for future comparison.
Methods: An observational study of adult patients 
undergoing burn resuscitation utilizing the BN was 
conducted.  Data were gathered hourly for the first 48 hours 
for patients on fluid infusion rates, laboratory data, critical 
care elements to include ventilator settings and clinically 
relevant outcomes.       Morbidities were classified based on 
each burn center’s definition as related to over or under-
resuscitation and variables associated with these outcomes 
were extracted from the data set.  
Results: Three hundred patients were enrolled into the 
study, and 156 resuscitation-related complications were 
documented in 92 patients in the first 48 hours after admis-
sion.  Compartment syndromes (abdominal, extremity, ocular) 
accounted for 62 (40%) of the complications.  ARDS occurred 
in 9 patients.  ARDS patients were the most severely injured, 
reflected by highest Baux score. None of the ARDS patients 
had an inhalation injury.  The under-resuscitation morbidities 
of shock and acute kidney injury accounted for 81 (52%) of 
the complications. Patients experiencing shock received greater 
than the Parkland formula in the first 24 hours after injury.   
Most patients with AKI continued to make adequate urine 
during their resuscitation period, with 59% making an average 
of >30 ml/hr over the first 24 hours. Nearly half of patients 
with AKI were placed on renal replacement therapy in the first 
48 hours.  Seventeen patients (18.5%) experienced both a com-
partment syndrome and either AKI or shock.  
Conclusions: This large observational study demonstrates 
variables associated with different complications across 5 
major burn centers and shows that complications associated 
with over- and under-resuscitation can occur within the same 
patient during resuscitation after burn injury.   Additional 
comparative studies are needed to better understand the 
cause of these complications, to determine the incidence of 
these complications in a larger population and criteria used 
to define each complication.
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3 Continuous Renal Replacement Therapy for 
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Jordan Evans, MD, David Dado, DO, Laura L. Scott, 
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Introduction: Burn shock is a consequence of burns that 
cover ≥20% TBSA and may be complicated by acute kidney 
injury, which is commonly treated with continuous renal 
replacement therapy (CRRT). However, early initiation of 
CRRT has not been clinically evaluated for the treatment of 
burn shock.
Methods: Data were obtained from the Renal Replacement 
Therapy in Severe Burns: A  Multicenter Observational 
Study. In that study, baseline (t0) measurements were taken 
at the time of CRRT initiation and ~24 (t1) and ~48 (t2) 
hours thereafter. Patients were included in this analysis if they 
had ≥20% TBSA and began CRRT within 2 days of injury. 
Patients were categorized as Group A (began CRRT on same 
day as injury), Group B (began CRRT on day 1 postburn), 
and Group C (began CRRT on day 2 postburn). Outcomes 
measured at t0, t1, and t2 and hospital and ICU length of stay 
(LOS) were analyzed using generalized linear mixed models. 
Cox proportional hazards models were used to assess survival 
to hospital discharge (HD). All models were adjusted, e.g. 
for age, % full thickness, etc. Burn center was included as a 
random effect.
Results: More than half of the 48 patients included were 
treated at just 2 burn centers. Timing of CRRT initiation 
varied by center, with all patients at one center starting 
CRRT on either the day of injury or the day after injury. 
Nearly 96% of patients had AKI at CRRT start and, of those, 
22 were at stage 1 or 2. Patients generally had severe burns; 
Group A had more inhalation injuries and higher %TBSA, % 
full thickness, and Baux scores than Groups B and C. Shock 
index (SI) was persistently elevated across all 3 time points 
and did not vary by timing of CRRT initiation (p=0.37). 
Vasopressor dependency index (VDI) was also not associated 
with timing of CRRT initiation (p >0.99), although mean 
VDI for Groups B and C declined over time. For all 3 groups, 
fluid balance decreased from t0, but there were no differences 
among the groups (all p >0.30). Survival to HD was better 
for patients with lower TBSA (i.e. 20-49%) compared to 
those with TBSA ≥50% (hazard ratio=0.37; 95% CI=0.15-
0.91). In contrast, timing of CRRT initiation was not asso-
ciated with survival (p=0.73). Among patients that survived 
to HD, the mean hospital LOS was shorter for Groups 
A (13 days; p=0.01) and B (39 days; p=0.03) compared to 
Group C (131 days). Mean ICU LOS was also shorter  for 

Groups A (13 days; p=0.01) and B (52 days; p=0.03) than 
for Group C (168 days).
Conclusions: In this analysis, earlier initiation of CRRT 
did not improve survival to hospital discharge. Nonetheless, 
starting patients on CRRT early may be advantageous for 
reducing ICU and hospital LOS for those patients that do 
survive.  
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4  Risk Association Between Race and 
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Introduction: Racial minorities have been recognized 
to experience worse health outcomes for many medical 
conditions. However, it is not clear if these outcomes are as-
sociated with pre-existing conditions or the quality of care 
those patients receive. In burns, little information on the re-
lationship between race and burn comorbidities is available. 
This study examines the risk association between race and 
burn complications, such as pneumonia, sepsis, and ARDS 
while controlling for common comorbidities that affect burn 
recovery such as diabetes and hypertension.
Methods: Burn patient cohorts were identified by ICD10 
codes for burn injury using TriNetX, a federated network 
of real-world data. The cohorts were stratified by race and 
balanced in terms of age at index, gender, BMI, and pre-
existing comorbidities such as diabetes and hypertension. 
The following post burn outcomes were selected for anal-
ysis: renal failure, cardiovascular disease, sepsis, ARDS, graft 
complication, pneumonia, ICU admit, respiratory failure, 
hypertrophic scarring (HTS), hyperglycemia, and mortality. 
A measure of association analysis was performed to compare 
risk outcomes in black vs. white burn patients. Statistical sig-
nificance was set at p< 0.05. The same cohorts were analyzed 
for treatment pathways to compare critical care billing CPT 
codes for the amount of time seen by a physician: Critical 
Care and Evaluation, first 30-74 minutes, and Critical Care 
and Evaluation, each additional 30 minutes.
Results: The balanced patient cohorts comprised 78,974 
patients per cohort. Black patients experience a positive rela-
tive risk ratio (RR) to renal failure (p < 0.0001, RR = 1.372, 
95% CI: 1.314-1.435), cardiovascular disease (p < 0.0001, 
RR = 1.115, CI: 1.08-1.15), sepsis (p < 0.0071 RR = 1.081, 
CI: 1.021-1.144), and ARDS (p < 0.0010, RR = 1.287 CI: 
1.107-1.496) following burn injury. However, black patients 
experience a negative risk ratio to mortality (p < 0.0006, 
RR = 0.935, CI: 0.89-0.982) and pneumonia (p < 0.0014, 
RR = 0.937, CI: 0.901-0.975). The risk ratio was not signif-
icant for outcomes between black and white burn patients 
for respiratory failure, HTS, hyperglycemia, and ICU admit. 

Analysis of treatment pathways did not show significant 
differences in Critical Care and Evaluation billing between 
the two races.
Conclusions: Black burn patients are more likely to experi-
ence renal failure, cardiovascular disease, sepsis, and ARDS 
compared to white burn patients despite controlling for 
common comorbidities. They are less likely to experience 
pneumonia and mortality.
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5  Admission Frailty Is Associated with Acute 
Respiratory Failure and Mortality in Burn 
Patients > 50
Colette Galet, PhD, Kevin Lawrence, MD, 
Kathleen S. Skipton Romanowski, MD, FACS, 
Dionne Skeete, MD, Neil Mashruwala, MD
University of Iowa, Iowa City, Iowa; Naval Medical 
Center San Diego, Iowa City, Iowa; UC Davis, Sac-
ramento, California; University of Iowa, Iowa City, 
Iowa; Carle Foundation Hospital, Urbana, Illinois 

Introduction: Pre-injury frailty has been shown to predict 
mortality of older burn patients. Herein, we assessed the 
utility of the Canadian Study of Health and Aging Clinical 
Frailty Scale (CSHA-CFS) to predict burn-specific outcomes. 
We hypothesize that frail patients are at greater risk for 
complications such as graft loss, acute respiratory failure, and 
acute kidney injury and will require increased healthcare sup-
port at discharge. 
Methods: This is a retrospective cohort study. Patients 
50  years and older admitted to our Institution for burn 
injuries between July 2009 and June 2019 were included. 
Patients with inhalation injury only, no data on total burn 
surface area, or for whom medical history was incomplete 
were excluded. Demographics; comorbidities; pre-injury 
functional status; admission, injury, and hospitalization in-
formation; complications (graft loss, acute respiratory failure, 
and acute kidney disease (AKI)); mortality, and discharge dis-
position were collected. Patients were scored on the CSHA-
CFS based on pre-admission health and functional status. 
The frail and non-frail groups were compared. Multivariate 
analyses were performed to assess the association between 
admission frailty and outcomes. P < 0.05 was considered 
significant.
Results: We included 851 patients, 697 were not frail and 
154 were frail. Frail patients were significantly older (66.1 ± 
10.8 vs. 63.5  ± 10.9, p  =  0.002), more likely Caucasian 
(98.1% vs. 91%, p = 0.027) and to have suffered flame burn 
injuries (68.8% vs. 59.8%, p < 0.001). Frail patients had 
a lower %TBSA (4.4  ± 8.1% vs. 10.1  ± 13.1, p < 0.001) 
but were more likely to stay longer in hospital relative to 
%TBSA (3.6 ± 6.7 vs. 1.9 ± 3.1, p < 0.001). Frail patients 
were less likely to have had skin graft procedures (27.3% vs. 
57.4, p < 0.001). On multivariate analysis, controlling for 
age, sex, race, mechanism of injury, %TBSA, 2nd degree and 
3rd degree burn surface, inhalation injury, frailty was asso-
ciated with acute respiratory failure (OR  =  2.599 [1.460-
4.628], p = 0.001). Frailty was also associated with mortality 
(OR = 6.915 [2.455-19.980]; p < 0.001) when controlling 
for the same variables as well as acute respiratory failure and 
AKI. Frailty was also associated with discharge to home with 
healthcare services (OR = 2.678 [1.491-4.809], p = 0.001), 
to SNF, rehabilitation, or long-term acute care facilities 
(OR  =  3.572 [1.933-6.602], p < 0.001), and to hospice 
(OR = 5.759 [1.519-21.827], p = 0.010) when compared to 
home without healthcare services.
Conclusions: Frailty is associated with increased risk of 
acute respiratory failure, mortality, and requiring increased 
healthcare support post-discharge. Our data suggest frailty as 
a tool to predict morbidity and mortality as well as for goals 
of care discussions for the burn patient.

6  Risk Factors and Comorbidities Associated 
with Post-burn Hypertension
Tsola A. Efejuku, BSA, Alejandro A. Joglar, BS, 
Shivan N. Chokshi, BBA, Kassandra K. Corona, 
BS, Kendall Wermine, BS, Sunny Gotewal, BS, 
Giovanna De La Tejera, BSA, George Golovko, PhD, 
Maria Haseem, BA, Phillip H. Keys, BS, Juquan Song, 
MD, Steven E. Wolf, MD, FACS, Amina El Ayadi, 
PhD
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Introduction: Hypertension (HTN) is a prevalent condi-
tion in the United States and leads to an increased risk of 
developing other comorbidities.   However, the impact of 
hypertension following severe burns on patient outcomes is 
not known.  We hypothesize that post-burn hypertension is 
associated with an increased risk of other comorbidities and 
mortality.
Methods: This study used data from TriNetX, a global fed-
erated health research network. Burned patients who were 
diagnosed with essential hypertension at least 1 day after in-
jury were identified in the TriNetX database using specific 
ICD codes and were compared to those who did not develop 
essential hypertension; neither cohort was diagnosed with 
hypertension prior to injury. Each cohort was balanced for 
age, gender, race, and ethnicity.  Occurrence of the following 
within 3 days of burn was compared between the two cohorts: 
acute kidney injury (AKI), hyperglycemia, heart failure, cor-
onary artery disease, and death. These patient cohorts were 
then stratified by gender, percent total body surface area 
(TBSA) burned, and age. Statistical analysis for the measures 
of association used an odds ratio with a 95% confidence in-
terval and a risk ratio with a z-test. Significance for the z-test 
was set at a p-value of < 0.05.
Results: The search identified 460,977 burn patients of 
whom 87,808 were diagnosed with hypertension at least 
1 day after burn injury. Those diagnosed with hypertension 
were 7.25 times as likely to develop AKI, 5.45 times as likely 
to develop hyperglycemia, 7 times as likely to develop heart 
failure, 7.17 times as likely to develop coronary artery disease, 
and 1.78 times as likely to die. Men were at greater risk of 
experiencing AKI, heart failure, coronary artery disease, and 
death, however, women were 1.51 times as likely to develop 
hyperglycemia. Stratification based on % TBSA burned in-
dicated an increased risk for all outcomes for patients with 
a high percentage of total body surface area burned (60% 
to > 90% TBSA burned was higher than < 10% to 50-59% 
groups). Subgroup analysis based on age indicated elevated 
risk of developing AKI, heart failure, coronary artery disease, 
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or death with age. However, we found a spike in risk for all 
outcomes in the 0-9 age group. All data was significant at  
p < .0001.
Conclusions: A new hypertension diagnosis in severely 
burned patients is highly associated with other comorbidities 
including acute kidney injury, heart failure, coronary artery 
disease, and death. Overall, males, older patients, and those 
with a higher percent TBSA burned are at a higher risk of 
developing these comorbidities.

7  Impact of Chronic Alcohol Use on Fluid 
Resuscitation in Burn Patients
Sasha McEwan, MD, Kathleen A. Iles, MD, 
Lori Chrisco, RN, MSN, Joyce Pak, MPH, 
Chris Agala, PhD, Felicia Williams, MD, 
Booker King, MD, Rabia Nizamani, MD
University of North Carolina at Chapel Hill, Chapel 
Hill, North Carolina; University of North Carolina, 
Chapel Hill, North Carolina; North Carolina Jaycee 
Burn Center, Chapel Hill, North Carolina; Univer-
sity of North Carolina Chapel Hill, Carrboro, North 
Carolina; University of North Carolina at Chapel 
Hill, Chapel Hill, North Carolina; UNC Jaycee Burn 
Center, Chapel Hill, North Carolina; UNC Jaycee 
Burn Center, Chapel Hill, North Carolina; UNC Jay-
cee Burn Center, Chapel Hill, North Carolina 

Introduction: Acute alcohol intoxication in burn patients 
has been associated with increased mortality, renal dysfunc-
tion and difficulty with adequate fluid resuscitation. It is 
less clear how chronic alcohol use, regardless of intoxication 
status on admission, impacts patient outcomes. In this study, 
we examine chronic alcohol use and both short- and long-
term outcomes in burn patients.
Methods: Patients were identified using an institutional burn 
center registry and linked to clinical data. Adults admitted from 
2017 to 2020 with a total body surface area (TBSA) % above 
10% and a hospital stay greater than 2 days were eligible for in-
clusion. A total of 298 patients were enrolled and chart review 
completed for admission labs and fluid administration. Alcohol 
use was also examined and patients were staged based on severity 
and chronicity of alcohol use: none/minimal, early/moderate use, 
and problem/severe abuse. Renal dysfunction was defined based 
on Acute Kidney Injury Network criteria. Linear regression was 
used to assess the association between alcohol use and fluid resus-
citation. Multiple logistic regression was used to assess alcohol use 
and renal dysfunction with adjustment for confounders.
Results: Compared to patients with none/minimal (NM) al-
cohol use and early/moderate (EM) alcohol use, patients in 
the problem/severe (PS) alcohol use category were older (NM 
45.4 years, EM 44.1 years, PS 52.2 years; p=0.02), had larger 
mean TBSA burns (NM 18%, EM 14.9%, PS 23.1%; p=0.03), 
were more likely to have third degree burns (NM 53.8%, EM 
36%, PS 72.4%; p=0.02), and more likely to have inhalation 
injury (NM 7.2%, EM 0%, PS 24.1%; p< 0.001). Patients in 
the PS category also had a significantly  longer hospital length 
of stay (LOS) (p< 0.001), ICU LOS (p< 0.001), and ventilator 
days (p=0.005). Mortality was higher for the PS group (21.7%) 
compared to the NM (6.6%) and EM (0%) groups; p=0.001. 
These correlated to higher mean hospital costs for patients in the 
PS category compared to those in the NM category ($394,964 
versus $868,126, p< 0.001). After adjusting for TBSA, patients 
in the PS category required more fluid resuscitation within 48 
hours of admission compared to the NM category (p=0.0138), 
despite a lower mean admission BMI (27.1 vs 30.03, p=0.03). 
Although there was a trend toward increased rates of acute renal 
injury within 48 hours of admission in the PS group (32.7%) vs 
the NM group (21%), this did not reach statistical significance.
Conclusions: Chronic alcohol use was associated with more 
severe burn injury, increased morbidity and mortality, and 
greater resource use. Even after adjustment for comorbidities 
and TBSA, chronic alcohol use resulted in a need for increased 
initial fluid resuscitation. 
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8 Less Is More: Reconsidering Hourly Urine 
Output Goals in Burn Resuscitation
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Introduction: Significant morbidity and mortality is seen 
with high volume burn resuscitations. Surpassing the Ivy 
Index, defined as 250 milliliters/kilogram (ml/kg), has been 
correlated with increased incidence of complications such as 
abdominal compartment syndrome. Cognizance of factors 
contributing to over-resuscitation can help optimize fluid ad-
ministration strategies to minimize associated morbidity.
Methods: A single-center Quality Improvement review was 
performed of all adult (age ≧ 18 years) burn-injured patients 
presenting to a major metropolitan burn center with burns 
≧ 20% total body surface area (TBSA) between 12/2020-
8/2021. Those not surviving the first 24 hours were excluded. 
Patient demographics and injury characteristics were col-
lected, and resuscitation volumes and timing were recorded 
prospectively. Patients were categorized by whether their ini-
tial 24-hour intake exceeded their Ivy Index, and groups were 
compared to assess factors associated with over-resuscitation.
Results: During the study period 11 patients met in-
clusion criteria, and one early mortality was excluded. 
Patients were predominantly male (70.0%), with mean age 
49.9±17.4 years. Burns were primarily due to flame injury, 
with mean TBSA 41.4±18.6%. Patients required resuscita-
tion volumes of 5.9±1.7 ml/kg/TBSA%, with half surpassing 
their Ivy Index in the first 24 hours. These patients had 
larger burns (55.1±17.0% v. 27.7±5.1%) with a significantly 
higher third degree component (41.4±15.8% v. 15.4±15.2%, 
p = 0.029). None had diagnosed inhalation injury, and none 
required abdominal decompression for resuscitation-related 
compartment syndrome. Observed mortality rate was 
30.0%. Patients resuscitating beyond their Ivy Index had sig-
nificantly higher hourly urine output rates (0.96 v. 0.52 ml/
kg, p  =  0.024), and hourly urine output was significantly 
higher among non-survivors as compared to survivors (1.10 
v. 0.60 ml/kg, p = 0.033).
Conclusions: Patients with severe burn injury are at high risk 
for over-resuscitation and associated complications. While 
traditional teaching instructs a goal of hourly urine output of 
0.5-1.0 ml/kg, our study shows that patients resuscitated on 
the higher end of this range were significantly more likely to 
surpass their Ivy Index and less likely to survive.

C-152 

Correlative II: Prevention/Epidemiology/Public 
Health 1

9 Environmental Contamination Reduction 
Following Standard, Enhanced, and a Novel 
Cleaning Protocol in a Burn Center
Anjay Khandelwal, MD, FACS, FICS, 
Michael Bigham, MD
Akron Children's Hospital, Akron, Ohio; Akron 
Children's Hospital, Akron, Ohio 

Introduction: Burn patients are extremely vulnerable to 
hospital acquired infections, some of which may originate 
from environmental surfaces. Enhanced cleaning practices 
of surfaces varies from hospital to hospital. In a burn unit, 
patients are frequently exposed to multiple environments in-
cluding the patient room, hydrotherapy and treatment rooms 
(treatment spaces), and the operating room. We sought to 
evaluate the efficacy of current protocols, including standard 
cleaning (SC) and cleaning with ultraviolet light application 
(C+UV) in the patient rooms and treatment spaces, and 
compare to a novel Hybrid Hydrogen Peroxide (HHP) fog-
ging system in the patient rooms. 
Methods: This study was conducted at a regional 12-bed 
verified adult and pediatric burn center that functions as an 
intensive care unit and step-down unit, where patients stay 
during their entire admission. Data from December 2020 
to June 2021 was collected from rooms following 17 pa-
tient discharges with a minimum of a 2-week hospital stay. 
Data was collected from 5 preset locations in the patient 
rooms following either SC or C+UV and after HHP fogging. 
Baseline data was also collected from 20 preset locations in 
the treatment spaces following SC and C+UV. Quantitative 
and qualitative counts (aerobic colony county [ACC], aden-
osine triphosphate [ATP]), hydrogen peroxide chemical 
indicators (CIs) and bacterial spore biological indicators 
(G. stearothermophilus 1x106 spores) were measured.
Results: No statistically significant difference between SC 
and C+UV was seen (mean ACC 7.16 and 6.35 respectively; 
p=0.186). ACC levels were reduced following HHP fogging 
demonstrating a 98% improvement over SC and C+UV 
(mean ACC 0.14; p< 0.0001). ATP demonstrated an 88% re-
duction after HHP fog without manual cleaning. Biological 
indicators confirmed a 1x106 reduction of bacterial spores, and 
CIs verified a thorough migration of HHP fog throughout the 
patient room. Baseline sampling of the treatment spaces fol-
lowing SC and C+UV resulted in a range of 0-70 ACC over 
38 swabbed locations, consistent with ACC levels measured in 
patient rooms (range 0-153). An industry-known location for 
high bioburden, one sink backsplash swabbed on two separate 
occasions resulted in >5,700 ACC.
Conclusions: In patient rooms, HHP fogging resulted in a 
significant reduction in ACC compared to current protocols 
of SC and C+UV. Baseline sampling of the treatment spaces 
resulted in ACC levels similar or greater in range to those 
seen in the patient room, indicating a similar reduction in 
bioburden levels could be achieved through implementation 
of HHP fogging. The efficacy and feasibility of HHP fogging 
in a patient room setting within a burn unit suggests that a 
protocol for the use of HHP fogging for treatment spaces will 
likewise be beneficial.
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Manuel Castillo-Angeles, MD, MPH, 
Lauren J. Shepler, MPH, Gretchen J. Carrougher, 
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Introduction: Access to healthcare and insurance coverage 
are associated with quality of life, morbidity, and mortality 
outcomes. However, most studies have only focused on 
same-admission and short-term outcomes due to the lack of 
national longitudinal data and there is limited data on this 
topic in the burn literature. Our aim was to determine the ef-
fect of insurance status on long-term outcomes in a national 
sample of burn patients.
Methods: This is a retrospective study using the longitudinal 
Burn Model System National Database from January 2015 
to April 2021. The inclusion criteria were all adult patients 
admitted for burn injury from participating sites. Main 
outcomes were the physical (PCS) and mental (MCS) health 
component summary scores of the Veterans RAND 12 (VR-
12) score at 6, 12, and 24 months after injury. Multivariable 
regression was used to examine the association between in-
surance status and the outcomes, adjusting for demographics 
(i.e., age, gender, race/ethnicity) and burn injury severity.
Results: A total of 3,698 burn patients were included. Mean 
age was 43.39 (SD 15.84) years, 72% were male and 76% 
were white. Most patients had private/commercial insurance 
(56.37%), followed by Medicare (14.42%) and Medicaid 
(13.18%). The remaining 16% were uninsured patients 
(self-pay or philanthropy). Mean PCS scores were 43.64 (SD 
10.87), 45.31 (SD 11.04) and 46.45 (SD 10.65) and Mean 
MCS scores were 47.80 (SD 12.35), 48.18 (SD 12.30) and 
48.44 (SD 12.18) at 6, 12 and 24 months, respectively. In 
adjusted analyses, Medicaid insurance was associated with 
worse MCS at 6 months (Coefficient -3.90, p=0.001), and 
worse PCS at 12 and 24 months (Coefficient -3.09, p=0.004 
and Coefficient -4.18, p< 0.001, respectively), compared to 
uninsured status. Medicare insurance was associated with 
worse PCS scores at 24 months (Coefficient -3.07, p=0.013).
Conclusions: Having Medicaid and Medicare insurance 
was significantly associated with a lower health-related 
quality of life at long-term follow up, even after adjusting 
for demographics and burn injury severity. Further studies 
need to focus on analyzing the reasons for these disparities 
and developing strategies to improve the quality of life of this 
subpopulation.

11 A Twenty-one Year Review of Medical 
Malpractice Cases in Burn Care
Christopher H. Pham, M.D., Justin Dang, B.S., 
Melissa Huang, M.D., Zachary J. Collier, MD, 
Justin Gillenwater, MD, Warren L. Garner, MD, 
Richard Kelly, M.D., J.D.
University of Southern California, Cypress, Cali-
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School of Medicine, University of Southern Cali-
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Medical Center, Los Angeles, California; USC, Los 
Angeles, California; University of California, Irvine, 
Irvine, California 

Introduction: Traumatic injuries are a common source of 
medical litigation but no prior studies have reported on the 
trends of medical malpractice in burn care. As a result, it is 
unclear what factors increase the likelihood that a medical 
professional caring for a burn patient will be named in a law-
suit. By understanding what drives patient discontent and 
the motivations behind their malpractice claims, burn care 
practitioners can better care for patients and decrease their 
own risk of involvement in medical litigation. 
Methods: The Westlaw legal research database contains state 
and federal court documents from over 40,000 databases 
across the United States and was queried for all cases of 
burn injuries and medical malpractice from 2000 to 2021. 
All mechanisms-of-injury (e.g. flame, scald, electrical, chem-
ical, Stevens-Johnson, etc.) were included. Case information 
including injury circumstances, plaintiff/defendant occupa-
tion, defendant burn care experience, and burn demographics 
(TBSA, mechanism) were recorded when available. The pri-
mary outcome was the case ruling (plaintiff or defendant), 
and settlement amounts were recorded when available. 
Results: Forty of the 1,222 identified cases fit inclusion 
criteria. Twenty-seven percent (11/40) of cases involved treat-
ment at a burn center and 82% of plaintiffs were men. The 
two most common mechanisms-of-injury were scald (38%) 
and flame burns (18%). The court ruled in favor of the plain-
tiff in 10% (4/40) of cases. When the court/jury ruled in 
favor of the plaintiff, the settlement amount ranged from 
$25,000 to $20,000,000. The most frequently sued med-
ical specialty was Family Medicine (35%) and mid-level 
practitioners like physician assistants and nurse practitioners 
(35%). Physicians with a burn fellowship were named in only 
5% (2/40) of cases. The most common claims were for burn 
depth misdiagnoses (7/40), deliberate indifference/treatments 
below standard-of-care (7/40), and delayed referrals to a burn 
specialist (6/40). All cases met American Burn Association 
transfer criteria. Patient mortality was the reason for litiga-
tion in 10% (4/40) of cases.
Conclusions: This study showed that most burn-specialized 
practitioners are not the subject of litigation. In fact, many 
patients filed malpractice claims because they were not re-
ferred to burn specialists. Based on case text analysis, all of 
the patients’ injuries fit American Burn Association transfer 
criteria and some lawsuits may have been avoidable. 
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Introduction: The pathophysiological response to major 
trauma has gender dimorphism in outcomes associated with 
sex hormones levels. However, little is known of the effects 
of female hormones on outcomes in burn patients. Previous 
studies demonstrated exogenous estrogen alleviates hyper-
inflammation after burn. We thus posit that female patients 
have fewer comorbidities depending on female hormone 
levels. We had two objectives: to investigate the role of female 
hormones on outcomes after burn and to investigate poten-
tial protective properties of exogenous hormone treatment on 
burned post-menopausal women.
Methods: This study obtained data from the TriNetX 
research network with electronic medical records of 
de-identified patients. Both male and female patients who 
suffered burns were included from 2002-2020. The popula-
tion was stratified to only include women over 45 on estrogen 
or progestin hormones taken within 6 months prior to injury 
and 1 month after injury to assure a menopausal state which 
occurs at age 45-55. Outcomes for mortality, sepsis, acute 
myocardial infarction, and acute kidney injury were meas-
ured within one day of injury to one month following injury. 
Odds ratios, risk difference, and risk ratios were calculated for 
outcome analysis after propensity-matched for race and eth-
nicity. A z-test for risk difference was performed. Statistical 
significance was defined at p < 0.05.
Results: Compared to males, females grossly had a 28% risk 
reduction of 30-day mortality and a relative risk reduction for 
sepsis (26%), acute kidney failure (30), and myocardial in-
farction (29%) (p< .05). Additionally, female burns younger 
than the age 45 had risk reductions for mortality 5.4-fold 
within 3 months, 2.9-fold lower for sepsis, 17.5-fold lower 
for myocardial infarction, and 7.7-fold lower for acute kidney 
injury (p< .001). TriNetX identified 169,566 female burn 
patients, of which 2,683 were on estrogen and progestin and 

above 45 years old. Women over 45 on exogenous hormones 
had a 37% significant risk reduction in acute kidney failure 
when compared to the women over 45 not prescribed es-
trogen or progestin (p< .05).
Conclusions: Female burn patients had better outcomes, 
while women over 45 had worse outcomes indicating the role 
of female sex hormone correlated to burn patient progress. 
The administration of estrogen and progestins for females 
above age 45 resulted in reduced risks for acute kidney failure 
after burn injury.
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13  Statewide Prehospital Routing of Burn 
Injuries Reduces Patient Length of Stay
Randy D. Kearns, DHA, MSA, FACHE, FRSPH, 
Tracee Short, MD, Joseph Barrios, MD, Kevin Sittig, 
MD, Paige B. Hargrove, BSN, Chris W. Hector, NRP, 
Jeffrey E. Carter, MD
University of New Orleans, New Orleans, Louisiana; 
Baton Rouge General, Baton Rouge, Louisiana; Our 
Lady of Lourdes, Lafayette, Louisiana; LSU Shreve-
port, Shreveport, Louisiana; Louisiana Emergency 
Response Network, Baton Rouge, Louisiana; Loui-
siana Emergency Response Network, Baton Rouge, 
Louisiana; University Medical Center- New Orleans, 
New Orleans, Louisiana 

Introduction: In the U.S., traumatic injuries are the leading 
cause of death before age 45 and have a significantly lower 
mortality if routed to a verified trauma center. Burn injuries 
are included in trauma statistics and represent 1.1 million 
injured people annually seeking medical assistance. Routing 
of burn injuries to ABA-recognized burn centers has yet to be 
assessed as it has in trauma injury. Our goal was to examine 
the impact of prehospital routing of burn injuries on hospital 
length of stay, mortality, and potential costs of care through a 
statewide care coordination center, the Louisiana Emergency 
Response Network.
Methods: Our study is a retrospective statewide analysis of 
burn injuries from 01/01/2017 thru 12/31/2019 using the 
Louisiana Hospital Inpatient Discharge Database. Routing of 
burn patients was implemented in 2018 using the ABA burn 
referral criteria. Data included: total admissions with primary 
burn diagnosis, region, discharge status, length of stay, and 
raw mortality by region and state. Descriptive and compara-
tive statistics were performed to assess the impact of routing 
of burn injured patients. Cost analysis was performed using 
Louisiana Medicaid per diem rates from 2021 at $1,907.92/
day.  
Results: 1,288 patients were treated in Louisiana during the 
study period with 855 post-routing and 433 pre-routing. The 
mean length of stay was reduced from 11.84 days in 2017 to 
8.82 days in 2018 (p value=0.0988) with a potential savings 
of 761 inpatient care days or $2.17 million. Overall mortality 
across the state was unchanged except in the highest volume 
region where it dropped from 7.9% in 2017 to 3.6% in 2019 
(54%).
Conclusions: Burn injuries meeting ABA referral criteria are 
a form of time-sensitive trauma. This study marks the first 
analysis pre and post implementation of routing for burn 
injuries by a statewide care coordination center. Our study 
demonstrates improvement in length of stay and mortality 
but a continued need to examine other contributing factors 
such as severity of injury and concomitant trauma.

14 Prognostic Factors for In-hospital Mortality 
of Geriatric Burns from the US National 
Inpatient Sample 2016-2018
Yangtian Yi, BA, Sebastian Q. Vrouwe, MD, 
Lawrence J. Gottlieb, MD, Daniel S. Rubin, 
M.D.,M.S.,
The University of Chicago Pritzker School of Medi-
cine, Chicago, Illinois; University of Chicago, Chi-
cago, Illinois; University of Chicago, Chicago, Illinois; 
University of Chicago, Chicago, Illinois 

Introduction: Older adults experience a disproportionately 
higher rate of hospitalization and mortality due to burns. 
However, national estimates of in-hospital mortality in geri-
atric patients with acute burns outside of the recognized burn 
centers are lacking. The purpose of this study is to characterize 
such national estimates and identify the prognostic factors as-
sociated with in-hospital mortality in elderly patients with 
acute burn injuries.
Methods: Patients ≥50 years with an acute burn diagnosis 
in the United States National Inpatient Sample from 2016 
to 2018 were identified by using International Classification 
of Diseases, Tenth Revision, Clinical Modification codes 
(T20.0-T31; initial encounters only). Trend weights were 
used from the Agency for Healthcare Research and Quality 
to generate national estimates. Factors associated with 
in-hospital mortality were evaluated by multivariable logistic 
regression.
Results: A total of 60,515 weighted discharges met inclusion 
criteria. For age groups 50-64 (reference category), 65-74, 
75-84, and ≥85, the numbers of discharges were 33,100, 
15,295, 7,880, and 4,240, respectively; the in-hospital mor-
tality rates were 3.3%, 5.3%, 6.6%, and 9.9%, respectively. 
The full list of significant variables of the multivariable re-
gression can be seen in Table 1. Specifically, variables associ-
ated with increased in-hospital mortality include age 75-84 
(odds ratio [OR], 3.91; p< 0.001), age ≥85 years (OR, 11.94; 
p< 0.001), total body surface area (%TBSA) 10-19% (OR, 
2.93; p=0.017), and %TBSA ≥20% (OR, 27.78; p< 0.001). 
Intentional burns were associated with an increased risk of 
mortality (OR, 7.86; p=0.005), whereas hot liquids and 
vapor burns were associated with a decreased risk of mortality 
(OR, 0.33; p=0.043). Respiratory distress/failure (OR, 5.78; 
p< 0.001), aspiration pneumonia/pneumonitis (OR, 5.01; 
p=0.004), shock (OR, 4.58; p=0.004), and acute renal failure 
(OR, 2.85; p=0.005) were associated with an increased risk 
of mortality. One or more surgical excisions were associated 
with a reduced risk of mortality (OR, 0.26; p< 0.001).
Conclusions: Age ≥75  years, %TBSA ≥10%, intentional 
burn as the mechanism of injury, and certain comorbidities 
and complications were significant risk factors for in-hospital 
mortality in geriatric burn patients.
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15 Poverty and Frailty in Patients with Burn 
Injuries: Important but Unrelated
David L. Wallace, MD MSc FRCSC, Keturah Sloan, 
RN, AG-ACNP, Deborah Williams, RN, BSN, 
Jason Heard, MD, David Greenhalgh, MD, 
Tina L. Palmieri, MD, FACS, FCCM, Soman Sen, 
MD, Kathleen S. Skipton Romanowski, MD, FACS
University of California, Davis, Sacramento, 
California; UC Davis Firefighters Burn Institute 
Regional Burn Center, Sacramento, California; 
Shriners Hospitals for Children, Woodland, 
California; University of California - Davis, 
Sacramento, California; ; UC Davis and Shriners 
Hospitals for Children Northern California, 
Sacramento, California; UC Davis, Sacramento, 
California; UC Davis, Sacramento, California 

Introduction: Previous work has demonstrated that 
frailty predicts mortality and patient disposition in burn 
patients >50  years old. It is unknown to what extent pov-
erty contributes to these outcomes. There has been no work 
demonstrating the interplay of these two variables on patients 
with burn injuries. The purpose of this study was to determine 
the relationship of frailty and poverty in burn patients over 
the age of 50, and their association with patient outcomes.
Methods: A 9-year retrospective chart review from 2009-2018 
of patients >50 years old admitted to an ABA verified burn center 
with acute burn injuries was completed. Patient demographics, 
burn characteristics, frailty scores and poverty levels were col-
lected. Frailty scores were assigned using the Canadian Study 
of Health and Aging Clinical Frailty Scale (scored 1-7). Frailty 
was dichotomized with scores >5 being frail. Poverty data were 
obtained using zip code and US census data. Poverty level was 
categorized according to whether a patient came from a zip code 
that had >20% of people living in poverty. Descriptive statistics, 
univariate analysis, and multivariate analysis were completed to ex-
amine the relationship between frailty and poverty, as well as each 
variable independently on mortality and length of stay (LOS).
Results: A total of 953 patients were included. Mean age was 
63.5 + 10.4 years and 675 (70.8%) were male. Mean %TBSA 
was 11.4%+14.2% and mean frailty score was 3.8 + 1.2. Upon 
admission, mean poverty score was 17.3+ 8.7. The overall 
mortality rate was 8.8%. Univariate analysis demonstrated 
that non-survivors had significantly higher chances of living 
in poverty (p=0.02). Similarly, univariate analysis showed that 
non-survivors were more likely to have frailty scores of 5 or 
greater compared to survivors. Multivariate logistic regres-
sion confirmed relationship between poverty and mortality 
(<20% vs >20%, OR 0.47 95% CI 0.25-0.89) and frailty 
and mortality ( >5 vs 1-4, OR 2.9 95%CI 1.4-5.8). It also 
demonstrated that the combined variable of frailty and poverty 
was not significantly associated with mortality (Wald χ2 2.0, 
p=0.15). Neither poverty (< 20% vs >20%, p=0.26) nor frailty 
(1-4 vs >5, p=0.52) were associated with LOS. Both poverty 
and frailty were associated with a patient’s disposition desti-
nation (p=0.03; p< 0.0001). Univariate analysis did not show 
a significant correlation between poverty and frailty (p=0.08), 
though there was a trend towards significance.  
Conclusions: Poverty and frailty each independently predict 
mortality and discharge destination in burn patients >50, but 
they are not associated with LOS, and do not show a signif-
icant association with each other, nor a combined effect on 
mortality.

16 Association of Frailty and Comorbidities with 
Burn Outcomes: A Multicenter Study
David L. Wallace, MD MSc FRCSC, Joyce E. Wall, 
EdD, APRN, AGNP-C, AGNP-BC, Angela Man, 
B.A., Jason Heard, MD, Najib M. Allabadi, MD, 
Marc G. Jeschke, MD PhD, Alisa Savetamal, MD 
FACS, MD FACS, John T. Schulz, III, M.D., Ph.D., 
Kathleen S. Skipton Romanowski, MD, FACS
University of California, Davis, Sacramento, Cali-
fornia; Bridgeport Hospital, Seymour, Connecticut; 
Massachusetts General Hospital, Boston, Massachu-
setts; University of California - Davis, Sacramento, 
California; Vohra physician group, Fresno, Cali-
fornia; U of T, Toronto, Ontario; Yale New Haven 
System/Bridgeport Hospital, Bridgeport, Connecticut; 
Massachusetts General Hospital, Boston, Massachu-
setts; UC Davis, Sacramento, California 

Introduction: Previous work has demonstrated the asso-
ciation of increased frailty and mortality in burn patients, 
but the impact of specific co-morbidities and frailty on burn 
patients’ short term outcomes has not been explored. The 
purpose of this study was to determine the relationship of 
frailty and patient comorbidities on in-hospital mortality and 
length of stay (LOS).
Methods: A retrospective chart review of all acutely in-
jured burn patients admitted from January 2016 - December 
2017 at 3 US ABA verified burn centers was conducted. 
Demographics and all comorbidities included in the burn 
database were collected. The modified frailty index-11 score 
(MFI) was calculated for each patient. Descriptive statistics, 
univariate and multivariate analysis were completed to de-
termine the relationship between frailty and comorbidities 
with mortality, LOS, and LOS/% Total Body Surface Area 
(%TBSA).
Results: 1615 patients were included. Mean age was 
45.9 + 17.7 years and 1145 (70.9%) were male. Mean %TBSA 
was 9.6%+14.2% and mean MFI was 0.43 + 0.74. The mean 
LOS was 12.3 days + 21.1. A total of 1542 (95.5%) patients 
survived to discharge. The most common co-morbidities 
present on admission were: smoking (336, 22.7%), hyper-
tension (HTN, 313, 19.4%), drug dependence (247, 15.3), 
diabetes (DM, 175, 10.8%), alcoholism (171,10.6%), major 
psychiatric illness (MPI, 169,10.5%), heart failure (CHF, 23, 
1.4%), obesity (7, 4.3%), and respiratory disease (RD, 136, 
8.4%). Multivariate logistic regression revealed that RD (OR 
3.6, 95%CI 1.4-9.4), age (OR 1.1, 95%CI 1.06-1.1), and 
%TBSA (OR 1.1, 95%CI 1.1-1.17) were independently pre-
dictive of mortality. Multiple linear regression demonstrated 
patients without alcoholism (β -3.9 95% CI -5.7- -2.1), MPI 
(β -3.8 95% CI -4.9- -3.0), drug dependence (β -3.9 95% CI 
-5.7- -2.1), and DM (β -2.0 95% CI -5.7- -2.8) had shorter 
LOS. Though MFI, heart failure, DM, MPI, alcoholism, and 
HTN, were all significant for LOS/%TBSA in univariate 
analysis, they were NOT significant in the multivariate linear 
regression model.
Conclusions: MFI does not independently contribute 
to mortality or LOS when accounting for other patient 
co-morbidities. Respiratory disease on admission is associ-
ated with mortality, and major psychiatric illness and drug 
dependence increase LOS. This information will be used to 
develop interventions for these groups in order to improve 
mortality, and decrease LOS.

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



April 5–8, 2022 • Las Vegas, NV S15

C-153

Correlative III: Translational Sciences: Wounds & 
Scars

17 A Tissue-engineered Bi-layer Skin Substitute 
Polarizes Macrophages Towards an M2 
Phenotype
Beatriz Hernaez-Estrada, Lindsay Steele, Kara Spiller 
Drexel University, Philadelphia, Pennsylvania; Drexel 
University, Philadelphia, Pennsylvania; Drexel Uni-
versity, Philadelphia, Pennsylvania 

Introduction: Cellular and/or Tissue Product made of strat-
ified keratinocyte-containing epidermis and fibroblast-
embedded collagen dermis, has been shown to promote 
healing in patients with deep partial- thickness burns. The 
biological mechanisms behind these effects are poorly under-
stood. Macrophages, the primary cell type of the innate im-
mune system, are major regulators of all stages of tissue repair. 
They accomplish these diverse functions by shifting pheno-
type throughout the healing process from a pro- inflamma-
tory population to a diverse population of phenotypes that 
orchestrate resolution of inflammation and healing. In burn 
injuries this transition is impaired. We hypothesized that skin 
substitutes promote this healthy transition in macrophage 
phenotype. The aim of this study was to analyze the crosstalk 
between skin substitutes and macrophages and to determine 
the influence of direct contact, secreted factors, and the sub-
strate used in fabrication of the skin substitutes.
Methods: Primary human macrophages (N=4 donors) were 
co-cultured either directly or indirectly with a skin substitute 
via separation by transwell inserts. Macrophages were also cul-
tured directly on the collagen scaffolds used in the skin sub-
stitute fabrication process or on low-activation plastic as an 
unactivated control. After 1 and 3 days, the macrophages were 
stained with a 10-marker flow cytometry panel to characterize 
macrophage phenotype: general marker (CD45), M1-related 
markers (CCR7, CD80, CD38 and PD-L1) and M2-related 
markers (CD206, CD209, CD163 and CXCR4). For a more 
thorough evaluation, multidimensional analysis was used 
to identify unique populations of macrophages. Large-scale 
Dimensionality reduction using triplets and clustering analysis 
with using FlowSOM algorithms were performed. Statistical 
analysis of individual marker expression or cell composition 
within clusters was performed with one-way ANOVA.
Results: In response to both direct and indirect interac-
tion with skin substitutes, macrophages generally decreased 
M1 marker expression after 1 day in culture and increased 
M2 marker expression after 3 days. The suppression of M1 
markers occurred when macrophages were co-cultured with 
skin substitutes, and in response to acellular collagen. The 
upregulation of M2 markers occurred only in response to 
direct or indirect interaction with cellular skin substitutes. 
Furthermore, multidimensional single cell analysis showed 
that contact with the skin substitutes also promoted unique 
populations of phenotypes that do not fit into the classical 
M1/M2 paradigm.
Conclusions: These results suggest that a potential 
mechanism by which skin substitutes promote healing 
is by promoting a transition of macrophages towards pro-
reparative phenotypes.

18 Comparison of Topical Agents for Eschar 
Removal in Porcine Model: Bromelain-
enriched vs. Traditional Collagenase Agents
Adam Singer, MD, Samuel Grandfield, 
Eshani Goradia, MD, Kunal Shah, MD, Nigel Zhang, 
MD, Steve McClain, PhD
Stony Brook University Medical Center, Stony Brook, 
New York; Stony Brook University Medical Center, 
Stony Brook, New York; Stony Brook University Medical 
Center, Stony Brook, New York; Stony Brook University 
Medical Center, Stony Brook, New York; Stony Brook U-
niversity Medical Center, Stony Brook, New York; Stony 
Brook University Medical Center, Stony Brook, New York 

Introduction: Surgical excision and grafting of deep par-
tial thickness (DPT) and full thickness (FT)  burns is a cor-
nerstone of modern burn wound care. Use of commercially 
available topical enzymatic agents has been limited due to 
slower and less complete eschar removal than surgical ex-
cision. Using a porcine model of DPT and FT burns, we 
compared the eschar removal efficacy of a bromelain-enriched 
enzymatic agent derived from the stems of pineapple plants 
and a commercially available collagenase.
Methods: Under an approved animal welfare committee 
protocol, we created  10 DPT and  10 FT burns measuring 
2.5 by 2.5  cm on each of four anesthetized Yorkshire pigs 
weighing 30 kg using a preheated aluminum bar applied to the 
dorsum and flanks of the animals. For DPT burns, the bar was 
preheated to 80ºC and applied for 20 seconds with a pressure 
of 2 kg. For FT burns, the bar was preheated to 100ºC and 
applied for 30 seconds.  Eschar removal was initiated 24-hours 
later. Two pigs each were randomly assigned to collagenase or 
the bromelain-enriched agent.  The bromelain-enriched agent 
was applied topically once on day 1 for a period of 4 hours 
followed by a 2-hour soaking period with normal saline.  The 
collagenase was applied topically daily as per manufacturer 
instructions until complete removal of the eschar or for up to 
14 days. The primary outcome was the percentage of burns 
with complete eschar removal assessed by a masked observer at 
1, 10 and 14 days after application.
Results: A total of 40 FT and 40 DPT burns were created 
on the four pigs.  Regarding FT burns, all bromelain treated 
burns experienced complete removal of eschar on day 1 
after the single 4-hour application.  In contrast, none of the 
collagenase treated FT burns experienced complete removal 
of eschar after 14  days of treatment.   At 10  days, 30% of 
collagenase treated burns had < 50% removed eschar; by day 
14, 40% had >50% removed eschar and 15% had < 50% 
eschar removed. Regarding DPT burns, all bromelain treated 
burns had complete eschar removal after the single 4 hour ap-
plication. In contrast, none of the collagenase treated burns 
experienced complete removal of eschar after 10  days; by 
day 14, 35% had complete eschar removal. At day 10, 10% 
of collagenase treated burns had >50% eschar removed and 
75% had < 50% eschar removed; by day 14, 30% had > 50% 
eschar removed and 35% had < 50% eschar removed. There 
were no wound infections or any other adverse events noted.
Conclusions: Topical treatment of DPT and FT porcine burns 
with a single 4-hour application of a bromelain-enriched en-
zyme resulted in complete eschar removal of all burns.  In con-
trast, after 14 daily topical applications of the collagenase, none 
of the FT burns experienced complete removal of the eschar 
and in 35% of the DPT burns, eschar removal was complete.
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19 Minced Skin Grafts Can Be Expanded up to 
500 Times to Re-epithelialize Full-thickness 
Burns
Kristo Nuutila, MSc, PhD, David E. Varon, BA, 
Michael Broomhead, MBA, Elof Eriksson, MD, PhD
U.S. Army Institute of Surgical Research, San 
Antonio, Texas; University of Michigan Medi-
cal School, San Antonio, Texas; Applied Tissue 
Technologies LLC, Hingham, Massachusetts; Applied 
Tissue Technologies LLC, Hingham, Massachusetts 

Introduction: Deep and large burns require hospitaliza-
tion and, without exception, surgical treatment. Skin graft 
expansion in major burns currently is restricted to a 1:6 ex-
pansion ratio (possibly 1:9) by current methods. For this 
reason, skin transplants are limited by donor site availability 
for patients with extensive burns, who may have only small 
areas of healthy skin for use as donor sites. The objective of 
this project is to demonstrate the efficacy of pixel grafting, 
to produce split-thickness skin grafts (STSG) and dermal 
grafts which can be expanded at least 100 times (1 cm2 donor 
skin will cover 100 cm2). Pixel grafts are skin grafts that are 
prepared from split-thickness donor skin that is 0.3  mm 
(12/1000 of an inch) thick and minced into pieces that are 
0.3 x 0.3 mm. The methodology relies on mincing a small 
area of donor skin using a hand-held mincer to create uni-
form skin pieces, each of which will serve as a small center of 
skin regeneration. 
Methods: Deep partial-thickness burns were created on 
the dorsum of Yorkshire pigs. Three days post injury the 
burns were debrided and grafted with epidermal/dermal and 
dermal pixel grafts using expansion ratios from 1:2 to 1:500. 
The pixel grafts were prepared by harvesting 0.3 mm thick 
skin grafts from the same donor site going down in depth 
(Layer 1: STSG; Layer 2: dermal graft). Subsequently, the 
grafts were minced to 0.3 x 0.3 x 0.3 mm pixel grafts, sus-
pended in a small volume of hydrogel and transplanted onto 
debrided porcine burn wounds. Healing was monitored up 
to 28 days and biopsies were collected on days 6, 10 and 14. 
The wounds were excised and fixed in formalin for histologic 
analysis. In addition, to measure wound area reduction and 
wound depth, wound images were taken. Multiple wound 
healing parameters were used to assess the quality of healing 
and the results were compared to STSG (standard of care 
treatment).
Results: Histology demonstrated that when both STSG 
pixel grafts and dermal grafts were transplanted onto por-
cine full-thickness wounds in a 1:2 ratio they were able 
to fully re-epithelialize the wounds in 14  days. At day 14, 
re-epithelialization-% using other expansion ratios varied 
from 46 % (1:500) to 64 % (1:10) and by day 28 all the 
wounds were fully re-epithelialized. Wound images obtained 
at different time points showed that by day 28 all the pixel 
graft grafted wounds had reduced in area efficiently, from 70 
% (dermal pixel grafts 1:50) to 81% (STSG 1:100). No sta-
tistically significant differences were observed between the 
pixel graft study groups and STSG (standard of care).
Conclusions: This study concluded that both epidermal/
dermal and dermal pixel grafts can be suspended in a hy-
drogel and transplanted onto wounds regardless of orienta-
tion (dermal side up or down), making the transplantation 
greatly simplified.

20 Autologous Meshed Split Thickness Graft 
Healing in Interstice versus Grafted Sites: 
A Histological Characterization
Mary A. Oliver, BS, Bonnie C. Carney, PhD, 
John W. Keyloun, MD, Lesle M. Jimenez, MS, 
Lauren T. Moffatt, PhD, Jeffrey W. Shupp, MD
Burn Center at MedStar Washington Hospital Center, 
Washington DC, District of Columbia; Medstar 
Health Research Institute, Washington DC, District 
of Columbia; Burn Center at MedStar Washington 
Hospital Center, Washington DC, District of Colum-
bia; MedStar Health Research Institute, Washington, 
District of Columbia; Burn Center at MedStar 
Washington Hospital Center, Washington DC, 
District of Columbia; MedStar Washington Hospital 
Center, Washington DC, District of Columbia 

Introduction: Autologous skin grafting is a common tech-
nique used in the treatment of full thickness (FT) wounds to 
aid in healing, wound closure, and reducing the likelihood 
of developing hypertrophic scarring. Meshed split thickness 
skin grafts (mSTSG) which contain portions of the dermis 
and epidermis are the gold standard for the treatment of FT 
wounds because they allow for expansion of skin taken from 
a relatively small donor site.  It has largely been hypothesized 
that in mSTSG skin progenitor cells migrate from the edges 
of healthy donor tissue to aid in healing the interstices created 
by meshing. For this reason, meshed wound healing is not 
homogenous as interstice and meshed sites display distinct 
healing characteristics. This study aims to characterize the 
differences between interstice and grafted site healing.
Methods: Wound healing was evaluated in vivo using 
Duroc pigs. In this model, 4 animals had 10.16  cm by 
10.16  cm full-thickness burns created on bilateral flanks 
for a total of 12 wounds. On day 2, the burns were excised 
down to subcutaneous tissue, mSTSG was harvested, me-
shed 4:1, and applied to the prepared wound beds. Wounds 
were photographed and sampled on days 5, 9 and, 15. Punch 
biopsies from either the grafted area or interstice area were 
taken at each time point, processed, and imaged. Images were 
used to quantify epidermal and dermal thickness, cellularity, 
and rete ridges.
Results: Epidermal thickness at day 5 in interstices was 
significantly thinner than in graft (1.73±4.33µm vs. 
75.7±66.1µm, p< 0.05). By day 9, interstice epidermal thick-
ness was comparable to graft thickness (194.9±157.7µm vs. 
199.5±117.7µm). On the other hand, dermal thickness was 
elevated in the interstice at days 9 (1850.4±642.0µm vs. 
1277.6±652.0µm, p< 0.05) and 15 (2469.9±626.14µm vs. 
1660.7±674.6µm, p< 0.01) to a significant degree. Cellularity 
was greater at all time points in the interstice compared to 
the grafted sites. Similarly, rete ridge ratios (RRR) were sig-
nificantly greater in the grafted areas at day 5 (0.0±0.0µm 
v.s. 1.0±0.7µm, p< 0.01) and day 9 (1.32±1.2µm vs. 
1.9±0.45µm, p< 0.05).
Conclusions: These data show that within a grafted burn 
wound, healing is a dynamic and heterogenous process when 
looking at interstice and graft sites, respectively. Grafted sites 
were thinner throughout, showed decreased inflammatory 
cell infiltrate, and exhibited higher RRR. Thicker tissue layers 
and upregulated cellularity in interstices point to a wound 
healing trajectory that is slower than grafted sites, even by the 
time wounds are fully re-epithelized.
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21 Decreasing Preparation Time of Full-
thickness Engineered Constructs: Seeding 
Dermal Allografts with Non-cultured 
Keratinocytes
Summer Gallentine, MS, Heather Powell, PhD
The Ohio State University, Columbus, Ohio; The 
Ohio State University, Columbus, Ohio 

Introduction: Early wound closure reduces risk of infection 
and fluid loss, which can reduce mortality and decrease length 
of hospital stay. The most common challenge associated with 
rapid wound closure in patients with large, full-thickness 
(FT) burns is lack of available donor skin. Tissue engineering 
can generate significant amounts of tissue for grafting but 
requires specialized facilities and up to three weeks of culture, 
substantially increasing time to closure.  
Off-the-shelf technologies that do not require ex vivo culture 
of cells represent a major advance in wound care.  Point-of-
care cell spray technology isolated using an autologous cell 
harvesting device (ACHD) allows for immediate application 
of a cell suspension to the wound bed, eliminating special-
ized laboratory equipment and culture of skin cells.     The 
goal of this project was to assess the ability of freshly isolated 
skin cells harvested using ACHD or traditional laboratory 
techniques to regenerate epithelium on engineered dermal 
tissue, in an effort to decrease time required for preparation 
of FT engineered skin.
Methods: Dermal allografts were made by seeding col-
lagen scaffolds with human dermal fibroblasts.   Human 
surgical discard tissue was collected with IRB approval. 
Split-thickness skin (0.008”) was harvested from the discard 
tissue and cells were isolated using ACHD or via standard 
laboratory procedures following epidermal separation.   
Cell suspensions were seeded on the dermal allografts and 
cell populations were assessed histologically using H&E 
and Fontana-Masson’s, and via immunohistochemistry for 
Ki67, ColIV, ColVII, keratin 15, and involucrin.  Advanced 
phenotyping of the cell suspension isolated using ACHD was 
assessed using flow cytometry.
Results: Isolation of cells using ACHD required 8-fold 
less preparation time and resulted in a different ratio of cell 
constituents. ACHD yielded suspensions comprised pre-
dominantly of keratinocytes (60-75%), fibroblasts (25-40%), 
and melanocytes (1-3%). Advanced phenotyping indicates 
subpopulations of keratinocytes including epidermal stem 
cells, activated keratinocytes, and proliferating keratinocytes.  
The standard laboratory protocol resulted in a keratino-
cyte suspension (96-99%) with melanocytes (1-3%) and no 
fibroblasts. Both cell suspensions were capable of epidermal 
regeneration with greater pigment and slightly higher num-
bers of proliferative cells and epidermal stem cells with the 
ACHD.
Conclusions: The results suggest non-cultured cell sprays 
have the potential to regenerate bioengineered dermal 
allografts in the absence of a split-thickness skin graft.   
Additionally, ACHD offers a significant time advantage to 
laboratory-based procedures in the preparation of cell-spray. 

23 Chlorhexidine Delays Wound Healing in 
Human Skin
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of Wisconsin-Madison, Madison, Wisconsin; Uni-
versity of Wisconsin School of Medicine and Public 
Health, Madison, Wisconsin 

Introduction: Chlorhexidine (CHG) is ubiquitous in sur-
gical perioperative care. In vivo studies of CHG cytotoxicity 
on human skin are lacking. Given the use of CHG for daily 
wound cares and as a presurgical scrub, including donor 
site preparation, we sought to identify if CHG cytotoxicity 
would persist in a clinically relevant in vivo human skin xen-
ograft model.
Methods: Human skin tissues were obtained from elective 
surgeries. Partial thickness wounds were created ex vivo in 
human skin using a 4 mm punch biopsy. 2% CHG (treat-
ment) or PBS (control) was applied to the wounds for 30 
minutes followed by rinsing the tissue +/- mechanical dis-
ruptive irrigation. Tissues were cultured at the air-liquid 
interface for 24 hours in culture media after treatment and 
tissue viability was performed using an MTT assay. For in 
vivo studies, athymic mice (n=4) were grafted on bilateral 
flanks with human skin. Eight weeks after engraftment and 
normalization of skin architecture, 4  mm partial thickness 
wounds were created on each xenograft (2 per mouse – treat-
ment and control). 2% CHG was applied daily for 2 minutes 
followed by irrigation with PBS in the treatment wound. 
The control wound received PBS application and irrigation. 
The xenografts received treatment daily for 14 days to mimic 
daily wound cares, and digital images were obtained to doc-
ument presence of infection and gross wound healing. On 
day 14, the xenografts were harvested and stained for lactate 
dehydrogenase and H&E to assess cell viability and wound 
re-epithelization, respectively.
Results: An MTT assay on ex vivo human skin wounds 
showed that CHG treated groups (irrigation or non-irrigation) 
had lower cell viability compared to the PBS treated group, 
however irrigation mitigates the cytotoxicity of CHG on 
human skin.  In the in vivo xenograft study, no signs of in-
fection were identified in either PBS or CHG treated wounds 
throughout the study. The wound size appeared larger on 
gross inspection in the CHG treated group compared to the 
PBS group as early as day 2.Microscopically, the PBS treated 
wounds were fully re-epithelialized (n=2) or had signifi-
cantly more re-epithelialization (n=2) than the CHG treated 
wounds (n=4) after 14 days of treatment. The PBS-treated 
wounds were viable throughout the tissue, indicating the irri-
gation procedure was not harmful to the cells. In the CHG-
treated wounds, nonviable cells were observed in the dermis 
beneath the wound that was directly in contact with CHG 
suggesting penetration of CHG contributes to cytotoxicity 
in acute wounds.
Conclusions: Daily CHG use is cytotoxic to human skin 
and impedes wound healing.
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24 The CD34+ Adipose-derived Stem Cells from 
Fat Grafts Accelerates Keratinocyte Wound 
Closure
Stefan Balko, MSc., Afshin Raouf, PhD, Evan Kerr, 
BSc., Sarvesh Logsetty, BSc., MD
University of Manitoba, Winnipeg, Manitoba; Uni-
versity of Manitoba, Winnipeg, Manitoba; University 
of Manitoba, Winnipeg, Manitoba; University of 
Manitoba, Winnipeg, Manitoba 

Introduction: Adipose derived stem cells (ADSCs) possess 
high regenerative potential and therefore are postulated to 
enhance re-epithelialization via recruitment of keratinocytes 
into the wound bed, and thusly improve healing of severe 
burns. Although ADSC’s are enriched in the stromal vascular 
fraction (SVF) of fat grafts, the ADSC frequency in these 
samples is very low (1%) which has hindered their further 
characterization. So far, the CD34+ subset of SVF cells has 
shown to contain up to 75% of all the ADSCs present in 
SVF samples but their ADSC frequency remains low (2.5%). 
Unfortunately, while the ADSC frequency increases in 
passaged SVF cells, the expression of CD34 is lost in these 
cells. Therefore, there is a pressing need to identify new 
ADSC biomarkers to study ADSC mechanisms that accel-
erate wound closure. In this study, we aim to identify new 
ADSC biomarkers and to examine the impact of ADSC-
enriched cells on skin wound closure.
Methods: Single cells from SVFs were obtained from 
disassociated fat tissue, collected from excess lipoaspirates 
used in patients undergoing mastectomies. Native cells (P0), 
and passaged cells (P3) were placed in cell cultures and the 
ADSC numbers were obtained using the colony forming 
unit-fibroblast assays. The expression of 244 cell surface 
receptors was examined in P0 (low ADSCs) and P3 (high 
ADSCs) SVF cells to obtain new ADSC biomarkers. In an-
other experiment, the impact of ADSC-enriched CD34+ SVF 
cells on wound closure was assessed. Using transwell inserts 
containing adult human epidermal keratinocyte (HEKa) cells 
in the bottom and the bulk SVF or CD34+ SVF cells in the 
top chamber, a scratch was induced in the HEKa cell layer 
and the scratch area was examined at 0h and 12h. 
Results: Our cell surface antibody array experiments re-
vealed 10 potentially new ADSC biomarkers that will be used 
to examine their ability to enrich for ADSCs. Both the bulk 
SVF and the CD34+ SVF cells showed a 2-fold increase in 
would closure. It is noteworthy that ADSCs frequency in the 
CD34+ SVF cells is still very low, and these experiments need 
to be conducted using the new SVF subsets with potentially 
higher ADSC frequencies based on our cell surface array.
Conclusions: The ADSC-enriched CD34+ SVF enhance 
keratinocyte wound closure, a function that is important to 
healing of severe burns. Further studies are needed to vali-
date our findings using more purified SVF subsets to identify 
ADSC-regulated keratinocyte wound closure mechanisms.

Correlative IV: Pain & Pruritis

C-154

25 The Association Between Pain and Sleep Post-
burn Injury: A Preschool LIBRE1-5 Study
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Massachusetts; Boston University School of Public 
Health, Spaulding Rehabilitation Hospital, Harvard 
Medical School, Boston, Massachusetts; Harvard 
Medical School, Boston, Massachusetts 

Introduction: Quality sleep is an essential part of post-
injury recovery. Sleep deprivation, including that due to 
pain, may hinder and slow recovery progression. Therefore, 
it is vital to assess long-term sleep outcomes post-burn injury. 
This study examined the association of sleep items with the 
severity of pain in pediatric burn survivors one to five years 
of age, using Preschool LIBRE1-5 (Life Impact Burn Recovery 
Evaluation) parent-reported data.
Methods: The Preschool LIBRE1-5 was administered to 426 
parents of burn survivors during field-testing. Three sleep-
specific items within the psychological domain were assessed: 
“My child had frightening dreams or nightmares,” “My child 
had trouble staying asleep,” and “My child had trouble falling 
asleep at night.” Each item was scored on a 5-point Likert 
scale from 0 = never to 4 = always. Pain was assessed on a 
4-point severity scale, from 0  =  not severe to 3  =  very se-
vere and dichotomized (1= not severe and 0 = mild, mod-
erate, and very severe). For sleep items, higher scores denote 
better functioning. Odds ratios for each of the three items 
were calculated using logistic regression to measure the asso-
ciation between pain severity with sleep. Lower odds ratios 
denote that greater pain severity is associated with more sleep 
problems. The multiple logistic and linear regression analysis 
included covariates for age at time of survey, gender, race, 
total body surface area burned (TBSA), Hispanic (yes/no), 
wound dressings, and burns to critical areas (hands, face, 
foot). Multiple imputations were used for missing values.
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Results: The sample characteristics included: mean age of 3.1 
+ 1.4 years, mean time since burn injury of 1.2 + 1.3 years, 
mean TBSA of 4.2 + 7.9, 55.2% male, and 74.2% white. In 
the multiple logistic regression analyses, burn survivors with 
severe pain had significant trouble falling asleep (OR = 0.44, 
95% CI [0.24, 0.81]) and staying asleep at night (OR = 0.45, 
95% CI [0.24, 0.83]). No association was found with pain 
severity and frightening dreams or nightmares (OR  =  0.8, 
95% CI (0.37, 1.75). The multiple linear regression analysis 
showed that higher scores on pain scales were associated with 
poor sleep outcomes (R²= 9.5%, p = 0.0016). As pain scores 
increased, the sleep summed score decreased by 0.46 standard 
deviation.
Conclusions: There are important associations between 
pain severity and sleep outcomes. Pain management and 
interventions for sleep improvement may lead to better 
outcomes in the pediatric burn population.

26 Opioid Prescription in Burns: A Large 
Database Analysis from 1990 to 2021
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Introduction: The use of opioids in the medical field has 
contributed to the growing opioid epidemic. Nonetheless, 
opioids remain imperative in the treatment for pain manage-
ment in burns. While some studies have addressed the use of 
opioids in surgery, a comprehensive analysis of the pattern of 
opioids use in burns has not been investigated.  This study 
aims to identify trends of opioid use and investigate the risk 
of opioid related disorders in burn patients.   
Methods: Data was obtained from TriNetX, a national re-
search database that provides medical records of de-identified 
patients. The study population includes patients that were 
prescribed an opioid, ICD-10 code CN101, on or after any 
instance of burn between January 1st, 1990 and September 
19th, 2021. Patient population was further stratified by the 
decade in which patients received opioids for pain following 
burn injury: 1990-1999, 2000-2009, 2010-2019, and 
2020-September 19th, 2021. Five outcomes were investigated: 
opioid related disorders, opioid dependence, opioid abuse, 
intentional self-harm, and mental and behavioral disorders 
due to psychoactive substance use. Cohorts were matched for 
age at index, sex, and race. Statistical analysis used risk ratios 
with a 95% confidence interval, and p< 0.05 was considered 
significant.
Results: We  identified  8,421  patients that were 
prescribed  an  opioid between 1990-1999,  30,846  patients 
from 2000-2009, 169,991 patients from 2010-2019, and 3
0,966  patients  from  2020-present.  When compared to  the 
2000s cohorts, the 1990s patients had a 47% decrease in risk of 
opioid related disorders, with a 53% decrease in risk of opioid 
dependence, 45% decrease in risk in opioid abuse, 11% de-
crease in risk of mental and behavioral disorders due to psy-
choactive substance use, and 63% reduced risk of intentional 
self-harm. 
Comparison of the 2000-2009 to 2010-2019 cohorts showed 
increased risk of opioid related disorders (RR= 1.912), opioid 
dependence (RR=1.569), opioid abuse (RR=1.677), mental 
and behavioral disorders (RR =1.733), and intentional 
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self-harm (RR=2.027). When compared to 2020-present, the 
2010-2019 patient cohort had 10 times the risk of developing 
opioid-related disorders, with 3 times the risk for opioid de-
pendence and behavioral disorders, and 5 times the risk for 
opioid abuse and intentional self-harm.   
Conclusions: The risk of opioid related disorders in the 
1990s was lower compared to the 2000s. Since 2000, the 
risk of opioid related disorders has significantly increased. 
Recognizing the risks of opioid prescriptions in burn 
patients is imperative when addressing the role of physicians 
in controlling the constantly growing opioid epidemic. 

27 Pain Medication Use at Follow up Is 
Associated with Long-term Outcomes
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Introduction: Use of prescription pain medication after 
burn injury is commonly required. However, little is known 
about long-term pain medication use and its association with 
outcomes. Therefore, the purpose of this study is to assess 
patterns of prescription pain medication use after discharge 
and the association between these medications and quality of 
life outcomes.
Methods: Data from the Burn Model System National 
Longitudinal Database (2015-2021) were analyzed. Pain 
medication use was assessed at pre-injury (recall at discharge), 
discharge (medical record) and follow-up (self-report at 6, 12, 
and 24 months after injury). Outcome measures included: 
VR-12 Physical and Mental Component Summary scores 
(PCS and MCS), Community Integration Questionnaire 
(CIQ), Posttraumatic Stress Disorder Checklist (PCL), 
Satisfaction with Life Scale (SWLS), and NeuroQOL 
Stigma. The population was divided into two groups, those 
taking and not taking prescription pain medications at one 
year.  Regression analyses examined associations between pre-
scription pain medication use and outcomes at 12 months, 
controlling for age, gender, race, ethnicity and burn size. 
Results: Of the 645 participants, 15% reported prescription 
pain medication use prior to their burn. At discharge, 81% 
reported use of an opioid and 46% reported use of a neuro-
pathic pain medication. At 12 months, 32% of individuals 
indicated prescription pain medication use. The pain medica-
tion group exhibited larger burn size (24.0% vs 15.2%) and 
longer hospital stays (40.4 vs 25.0 days) than the non-pain 
medication group (p< 0.0001 for all). Additionally, 25% of 
individuals who reported pre-injury pain medication use also 
reported use at 12 months. Regression analyses demonstrated 
that pain medication use was associated with worse phys-
ical health (PCS: coefficient 8.69, p< 0.0001) mental health 
(MCS: 6.31, p< 0.0001), stigma (NeuroQOL Stigma: 3.91, 
p< 0.0001), and satisfaction with life (SWLS: -3.66, p< 
0.0001) at one year. Additionally, pain medication use was 
associated with 45% decreased odds of being employed (co-
efficient 0.55, p=0.029) and approximately 3 times greater 
odds of having post-traumatic stress disorder at 12 months 
(coefficient 3.25, p< 0.0001).
Conclusions: There are significant associations between pre-
scription pain medication use and worse physical, mental and 
employment outcomes at twelve months. This information 
may be used to trigger screening and manage long-term re-
covery outcomes. 
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28 Risk Factors and Outcomes of Opioid 
Dependence After Burn Injury: A Single 
Center Study
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ton, Galveston, Texas 

Introduction: Patients with severe burns often have a 
prolonged recovery course and frequently opioid pain 
medications.   Several studies showed patients who receive 
frequent and high doses of opioid medications are at elevated 
risk of developing opioid dependence.  Risk factors for opioid 
dependence have been established in several fields, including 
in trauma patients, however opioid dependence within the 
burn population has not been well studied.  In this study we 
identify risk factors and outcomes for burned patients with 
opioid dependence.
Methods: We performed a review of a deidentified data-
base that covers our institution comprising over 1.9 million 
patients.   ICD-10 codes were used to identify those with 
burns.  We identified 9150 patients who received treatment 
for a burn injury between January 1, 2010 and December 
31, 2020. From this cohort 130 patients (1.4%) developed 
documented opioid dependence.  Patients from each cohort 
were balanced by propensity score matching.  The database 
was then examined to determine treatment type and con-
comitant diagnoses.
Results: Prior to matching we found a significant increase 
in mortality, chronic pain, non-opioid substance abuse, de-
pression, and use of opioid and non-opioid medication (p< 
0.05) for those with opioid dependence.   After propensity 
score matching, we found no significant increase in mortality 
or depression (p >0.05).  Chronic pain and non-opioid sub-
stance abuse remained elevated (OR 2.7, CI 1.6, 4.4; OR 
2.4, CI 1.3, 4.5, p< 0.05, respectively).  Those who devel-
oped opioid dependence were more likely to receive opioid 
and non-opioid pain medication (p< 0.05), but these were 
not more likely to receive IV opioid pain medication (p 
>0.05).  However, they were more likely to receive IV opioid 
pain medication more frequently (p< 0.05).   Interestingly, 
patients who developed opioid dependence were more likely 
to follow up post-operatively and to receive anti-depressant 
and anti-epileptic (gabapentin and pregabalin) medications 
(p< 0.05).
Conclusions: Here we presented data on patients who de-
veloped opioid dependence following burn injury.   These 
patients appear to receive more pain medication and re-
ceive it more frequently.   We did not find a correlation 
of opioid dependence to depression or patient compli-
ance.   Characterizing the patient who develops opioid de-
pendence will better help clinicians to identify patients at 
risk and direct their care accordingly. Further investigation is 
indicated to determine the impact these factors have and how 
these might be mitigated. 
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Introduction: Patients with severe burn injuries often re-
quire split thickness skin grafting to expedite would healing 
with the thigh being a common donor site. Uncontrolled 
pain is associated with increased opioid consumption, longer 
lengths of stay, and delay in functional recovery. Regional 
nerve blocks are increasing in popularity although sup-
portive literature is limited, and techniques vary. Recently, 
we presented a case demonstrating a novel LAM (lateral, an-
terior, medial) femoral cutaneous block technique. The pur-
pose of the case series is to assess the safety, feasibility, and 
clinical efficacy in a larger cohort.
Methods: The study was a dual IRB approved, obser-
vational case series from a single verified burn center. The 
electronic health record was retrospectively reviewed for 
patients admitted between June 2018 to June 2020 who had 
the LAM block placed for donor site pain by the acute pain 
service (APS) team. Patient demographics, and data perti-
nent to the LAM regional anesthesia block were collected (eg 
opioid usage before and after the block, pain, and physical 
therapy outcomes). The data were tabulated and analyzed 
using Microsoft Excel© and SPSS version 27.0. Descriptive 
statistics were utilized to describe the patient demographics 
and LAM block feasibility & safety. Morphine Milligram 
Equivalent (MME) were statistically compared utilizing re-
peated measures ANOVA on ranks and graphically presented.
Results: Twenty-four patients had total of 27 blocks placed, 
where 3 patients received the LAM block on two separate 
occasions. One patient had bilateral LAM blocks placed 
and was included as the single instance for the analysis. The 
majority were Caucasian males, but mechanism of injury 
varied. Two-thirds had a neurologic or psychiatric history. 
Seventy-one percent used tobacco and a quarter had a history 
of polysubstance abuse. Median area of the donor site was 
360 cm2 (207, 1140). Median day from admission to LAM 
was 8 (3, 12) with a median duration of 4 (3, 5) days. Median 
day until first ambulation after LAM was 3 (1,3). Eighty per-
cent reported a decreased temperature sensation at the donor 
site. Pain was adequately controlled, and there were no ad-
verse events or quadricep weakness noted. There was a sig-
nificant reduction in MME after block placement (Figure 1).
Conclusions: Regional nerve blocks offer an advantageous 
means of analgesia, while reducing potential adverse events 
associated with opioids. While the novel LAM technique 
reduced some sensation, early ambulation was not inhibited 
and patients able to participate with rehabilitation therapy.
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Introduction: Burn injuries and their associated treatments 
are exquisitely painful and often require hospitalization to 
achieve adequate pain control. Hospitalized patients have 
their pain managed aggressively, with rigorous monitoring.   
However, once patients are discharged from the hospital, 
the assessment of ongoing pain management becomes more 
difficult. The purpose of this study was to examine our 
current practices in the outpatient setting regarding pain 
management.
Methods: This was a retrospective review of patients treated 
in the outpatient burn clinic following discharge home from 
the burn center over a one-year period. Patients with a sig-
nificant history of premorbid pain and those discharged in-
itially to a post-acute facility were excluded. Patients were 
stratified into those requiring opioids ≤ 4 weeks/ > 4 weeks, 
autografting/no autografting, opioids required following 
95% wound closure/not required and those with and without 
a history of significant substance abuse. 
Results: There were 206 evaluable patients in this study. The 
mean number of days to healing was 19.5 days. The mean 
percent total body surface area injured was 5% yielding a 
mean number of days to healing per percent total body sur-
face area burn of 4. Overall, narcotic pain medications were 
discontinued 8 days prior to wound closure. The majority of 
patients, 83% (n=170) had their narcotic pain medications 
discontinued before 95% wound closure was achieved; 
17% (n=36) number of patients had their narcotic pain 
medications continued beyond wound healing. Subgroup 
analysis revealed the following findings. Patients who were on 
narcotic pain medication > four weeks following the time of 
injury (n=37) had a mean duration of narcotic pain therapy 
of 57  days compared to 11  days in patients who received 
≤ four weeks (n=169, p < .00001). Likewise, patients who 
were grafted had a longer narcotic pain duration, 28  days 
vs 12 days in patients who were not grafted (p < .00001). 
Finally, the presence of previous or current substance abuse 
appeared to have no impact on the duration of narcotic 
therapy 19. 8 days vs 19.3 days. 
Conclusions: Most patients followed in the burn outpatient 
clinic demonstrated cessation of narcotic analgesic use around 
the same time as burn wound closure.   Factors tending to 
extend the duration of narcotic use included longer inpa-
tient narcotic use, and the necessity of skin grafting for burn 
wound management.  Interestingly, previous substance abuse 
history did not influence length of post-hospital narcotic use.
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Postoperative Opioid Use in Split Thickness 
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Introduction: Split thickness skin grafting is ubiquitous 
in the management of acute burns and burn reconstruc-
tion. Patients describe the resulting partial-thickness donor 
site wound as one of the most painful aspects of burn care. 
Managing donor site pain is challenging and frequently 
involves potent opioid regimens. Rapid reepithelization of 
the donor site makes long-acting local and regional anesthesia 
an attractive option for reducing opioid use. This study aims 
to determine the efficacy of graft donor site regional anes-
thesia at reducing postoperative opioid consumption in burn 
patients.
Methods: A retrospective review of burn patients 
undergoing split-thickness skin grafting at our institution 
was performed. Patient demographics, burn mechanism, and 
percent burned total body surface area were collected. The 
type of regional anesthesia, when it was performed, and the 
anesthetic agents used were also determined. Milligram mor-
phine equivalents (MME) were calculated for three 24-hour 
periods postoperatively to quantify opioid usage. The total 
MME in 72h postoperatively was also determined and used 
to calculate per day MME requirements. Mean, and peak 
pain scores in the first 24h postoperatively were collected. 
Univariate and multivariate analyses were performed to de-
termine the efficacy of regional anesthesia. 
Results: Twenty-five patients were identified, 14 who re-
ceived donor site regional anesthesia and 11 who did not. The 
two groups did not differ significantly in age, gender, race, 
BMI, or burn mechanism. The regional anesthesia group had 
a significantly lower percent burned TBSA (5.3 vs. 21.6, p 
< 0.001). Still, donor site dimensions did not differ signifi-
cantly between groups (363 cm2 vs. 411 cm2, p = 0.247). The 
use of regional anesthesia was associated with significantly 
lower MME requirements in the first 24h postoperatively 
(22.5 vs. 84.9, p = 0.023), lower total requirements after 72h 
(47.3 vs. 147.8, p = 0.016), and lower per day requirements 
(17.6 vs., 51, p  =  0.014). The regional anesthesia group 
was discharged on average one week sooner (5.1  days vs. 
12.4 days, p = 0.031). Multivariate analysis demonstrated the 
use of regional anesthesia independently predicted decreasing 
MME requirements in the first 24h after surgery, decreasing 
MME requirements in total, and decreasing per day MME 
requirements. No patients experienced anesthesia-related 
complications. 
Conclusions: In a cohort of burn patients undergoing split-
thickness skin grafting, the use of regional anesthesia was 
highly effective at reducing opioid requirements in the im-
mediate postoperative period. We believe regional anesthetic 
blockades should be considered to provide long-lasting donor 
site analgesia. More investigation is warranted into ideal an-
esthetic agents, the maximum donor site dimensions, and the 
extent of cost savings.
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Introduction: Pain and anxiety can be difficult to control 
in the burn patient. Ketamine, a NMDA receptor antago-
nist can be utilized, however intravenous (IV) dosing requires 
increased monitoring. In contrast, oral ketamine (O.K.) is 
reported to have fewer side effects, and can be administered 
without a higher level of care. Little is known about dosing 
and efficacy of O.K.  in the treatment of burn patients. We 
sought to examine the use of O.K. in our burn population.
Methods: This was a cross-sectional comparative quality im-
provement study conducted at our ABA verified burn center 
from January 2021through September 2021. Inclusion 
criteria were in patients experiencing refractory pain and anx-
iety after receiving fentanyl and midazolam during wound 
therapy one day prior to first O.K. administration, along with 
completion of pre-post patient assessment surveys. Patients 
were administered 50mg-150mg of ketamine in an oral sus-
pension mixed with 30mL-120mL juice. Effectiveness of the 
O.K. was measured using pre-post patient surveys, pre-post 
IV pain medication usage, and subjective staff evaluation of 
pre-post tolerance of debridement. Baseline demographics 
were recorded, along with adverse events. O.K. was deemed 
effective by improved survey scores, improved tolerance to 
debridement, and reduction in IV medication requirements. 
Students T-test was performed to determine significance.
Results: A total of 71 patients were given O.K, and 32 met 
inclusion criteria. Baseline demographics included: 19 male 
(59%), median age 36  years (range14-66), median TBSA 
9.9% (range 1.6%-33.2%). O.K. reduced mean fentanyl use 
by 33% (pre 199.2mcg- post 123.5mcg, p< 0.01) and mean 
midazolam use by 39% (pre 1.4mg - post 0.7mg, p< 0.01). On 
a scale of 1-10 (1 best, 10 worst) mean pain scores improved 
38.8% (pre 8 – post 4.6, p< 0.01), anxiety by 36.6% (pre 
6.5 – post 3.5, p< 0.01), and overall experience by 37.5% 
(pre 5.9 – post 3, p< 0.01). Mean O.K.  effective dose was 
50mg. Staff noted O.K. improved the patient’s ability to tol-
erate debridement; uncooperative and inconsolable patients 
participated in their own wound care, and reported to prefer 
tub time with O.K. One patient experienced psychotomi-
metic effects, while one patient requested discontinuation 
due to increased anxiety 4 hours after O.K. administration.
Conclusions: O.K.  appears to be efficacious in improving 
pain and anxiety during wound care while being well 
tolerated by patients. It also subjectively improved the wound 
care therapy experience.

Correlative V: Quality Improvement
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Introduction: Reports of single center experience and studies of 
larger databases have identified several predictors of burn center 
mortality, including age, burn size, and inhalation injury. None 
of these analyses has been broad enough to allow benchmarking 
across burn centers. The purpose of this study was to derive a 
reliable risk-adjusted, statistical model of mortality based on real-
life experience at many of the burn centers in the United States.
Methods: We used a national burn registry to identify 128,252 
initial admissions from July 2015 through June 2020 across 103 
unique burn centers. We selected 23 predictor variables, from 
over 50 recorded in the dataset based on completeness (at least 
75% complete required) and clinical significance. Missing data 
were multiply imputed with a Bayesian Ridge Regression esti-
mator. All data analysis was performed in Python using Numpy 
and Scikit-Learn libraries. We used Gradient boosted regression 
(CatBoost), a form of machine learning, to predict mortality 
and compared this to traditional logistic regression.  Model per-
formance was evaluated with AUC and PR curves. Using the 
CatBoost predictions, observe to expected mortality was calcu-
lated for each center. Confidence intervals for O/E analysis in 
the case of mortality prediction were calculated using a custom 
implementation of the Clopper-Pearson method.   Analyses 
were run on three cohorts: All patients; Patients with 10-20% 
TBSA; and >20% TBSA.
Results: The CatBoost model achieved a test AUC of 0.982 
with an average precision of 0.801.  The logistic regression, by 
comparison, produced an AUC of 0.974 with an average pre-
cision of 0.726.   While accuracy, the measure most reported 
in the literature, is near ceiling for both models, the CatBoost 
model is markedly more sensitive, leading to a substantial im-
provement in average precision. Because of the superiority of 
the CatBoost model with respect to outcome prediction, we 
only used CatBoost models for calculation of O/E ratio (Fig. 1).
Conclusions: Gradient boosted regression models provided 
greater model performance than traditional, multivariate, lo-
gistic regression. Using data from a national burn registry, we 
can predict burn mortality across contributing centers allowing 
for meaningful O/E ratios.  Further, this allows for comparison 
of mortality across centers contributing data to the registry.
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Introduction: Length of stay (LOS) is a frequently reported 
outcome after a burn injury. Previous literature estimates LOS 
at 1 day per % total burn surface area (TBSA) but this varies 
considerably across patients & centers. LOS benchmarking 
will benefit individual burn centers as a way to measure their 
performance & set expectations for patients. We sought to 
create a nationwide, risk-adjusted model to allow for LOS 
benchmarking based on data from a national burn registry.
Methods: Using data from a national burn registry, we 
queried admissions from 7/2015-6/2020  & identified 
126,129 records with LOS data reported by 103 centers. We 
selected 23 predictor variables on the basis of completeness 
(min. 75% required) & clinical significance. Missing data 
were multiply imputed with a Bayesian Ridge Regression es-
timator. All statistics were calculated in Python using Numpy 
& Scikit-Learn libraries. Comparisons of unpenalized linear 
regression & Gradient boosted (CatBoost) regressor models 
were performed by measuring the  R2 & concordance corre-
lation coefficient (CCC) on the application of the model to 
the test dataset. The CatBoost model applied to bootstrapped 
versions of the entire dataset was then used to calculate O/E 
ratios for individual burn centers. Confidence intervals (CI) 
for O/E ratios were calculated using a normal distribution 
parametric model.   Analyses were run on 3 cohorts: all 
patients, 10-20% TBSA, >20% TBSA.
Results: The CatBoost model outperformed the linear 
regression model with a test R2 of 0.68  & CCC of 0.81 
compared to the regression model with R2=0.52, CCC=0.70. 
The CatBoost was also less biased for higher & lower LOS 
durations. Due to the CatBoost model’s superiority in 
predicting the outcome, this model alone was used for O/E 
ratio calculations. The O/E ratio data from the model for all 
3 cohorts are shown in Figure 1. 
Conclusions: Gradient boosted regression models pro-
vided greater model performance than traditional regres-
sion analysis. Using national burn data, we can predict 
LOS across contributing   burn centers while accounting 
for patient & center characteristics, producing more mean-
ingful O/E ratios. These models provide a risk-adjusted LOS 
benchmarking using a robust data source, the first of its kind, 
for burn centers. 
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Introduction: The burn care community has demonstrated 
a long-standing commitment to quality of care, improved 
outcomes, and research by collecting and sharing clinical 
data through burn registries. The key to optimizing the value 
creation from these registries is data quality.  In 2019 a new 
registry platform incorporating the latest, standardized, data 
definitions and sophisticated audit controls was piloted with 
12 burn centers.  The following year it was introduced to the 
broader burn care community along with a robust registrar 
education and training program. We sought to evaluate the 
effect of this new system on quality of data collection.
Methods: We compared data from 27 centers that col-
lected data on the new system against their data collected 
on prior registry systems. We analyzed 26 data elements, 
across four different variable categories (Admissions (n=6), 
Demographics (n=5), Injury (n=10), and Outcomes(n=5)) 
that have been consistently collected over time, for data com-
pleteness. A two-proportion z test was used to assess statistical 
significance of differences in data completeness rates.
Results: The 27-center cohort entered data on 4,524 inpa-
tient burn admissions between January 1, 2020 and June 30th 
2021 and 7,259 admissions between July 1st, 2019 and June 
30th, 2020 in their legacy system. The data elements were 
harmonized to maximize longitudinal comparability.
When comparing data from the same centers but using dif-
ferent registry software (graphic 1) 16 of 26 variables profiled 
had a higher percentage of completeness in the new registry 
system (all statistically significant), 5 variables were statisti-
cally significantly lower, and 5 variables were not significantly 
different. Overall, this subset of data elements showed a 14% 
improvement in data completeness between the new and 
legacy systems (90% vs 75%).
Conclusions: The development of a clinical registry requires 
significant commitment and leadership from the healthcare 
association and broader clinical community. The resources 
and effort that the burn community has expended to im-
prove data quality has produced important gains in data 
quality with the introduction of a new, high-quality registry. 
The burn care community should continue to emphasize ed-
ucation, innovation, and collaboration to collect the highest 
quality data at the lowest burden from all burn centers.
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Introduction: Thorough documentation is an important 
component of delivering quality patient care. Documentation 
of common data elements (CDE), defined as a precise ques-
tion with a specified set of responses used across multiple 
databases or studies, can also assist in improving data col-
lection. Currently, burn care does not have an existing set of 
CDEs despite their potential to be a reproducible and reliable 
system for data collection which leads to improved burn care. 
Our institution performed a retrospective review of patient 
charts to identify the consistency of our burn care documen-
tation and highlight deficits that could be remedied by the 
implementation of CDEs.
Methods: This was a single-center retrospective review of 
patient charts from 2014-2019. Thirty-three CDEs were 
investigated. Two hundred four patient charts were ran-
domly selected for review. We presented extracted CDEs as 
frequencies and percentages. Information was obtained from 
the history and physical notes, progress notes, and discharge 
summaries.
Results: Our review yielded 204 patient records. The note/
record of some data points could not be identified and were 
excluded from the qualitative calculation. Of the data points 
that included more than 200 records, 86% percent specified 
the date of injury, 88% recorded the admission date, 99% 
reported burn etiology, 94% included total body surface 
area (TBSA) burned, 94% included burn thickness, 99% 
specified anatomic injury location, 97% included informa-
tion about wound care agents/dressings, and 24% recorded 
the patient’s pain scores. Thirty percent (49/164) reported the 
presence or absence of inhalation injury. Twenty-six percent 
(38/148) listed reported presence or absence of non-burn 
related injuries. Sixty-four percent (127/200) reported pres-
ence or absence of comorbid conditions. Other data points 
were found with varying frequencies (Table 1).
Conclusions: Consistent documentation of burn care re-
mains challenging and many variables are collected inconsist-
ently. Our results highlight the need for CDEs in burn care 
to standardize documentation.
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Introduction: This quality improvement project (QI) fo-
cused on reducing procedural pain. Phase I  of this project 
demonstrated a need to improve our patients' and nurses’ 
satisfaction with pain control management during hydro-
therapy. In this phase (Phase II), we educated the nursing 
staff on 1)  appropriate dosing and timing of opioid ad-
ministration (Oral and IV) and 2) need for more frequent 
midazolam administration before hydrotherapy. We also 
assessed the safety and potential benefits of ketamine for pro-
cedural pain control.
Methods: Patients undergoing wound cleaning procedures 
were surveyed for up to three hydrotherapy encounters. 
Nurses were educated on procedural pain control prior to 
this current phase. A convenience sample of patients under-
went ketamine administration. Ketamine was administered 
per protocol starting at 0.3 or 0.4 mg/kg with intermittent 
boluses of 0.25  mg/kg as needed. Demographics, opioid 
(oral morphine equivalents, OME), midazolam, and keta-
mine doses and time of administration, and adverse events 
were collected. Patient pain scores (1-10) before and after 
hydrotherapy and patient and nurse satisfaction scores 
(1-10) after hydrotherapy were collected. Paired t-tests and 
one-way ANOVA were performed. P < 0.05 was considered 
significant.
Results: During Phase II, 9 patients and 19 encounters were 
analyzed; of which ketamine was administered for 10 events. 
Compared to Phase I (28 Patients and 50 encounters), educa-
tion of the nursing staff resulted in a significant improvement 
in giving midazolam prior to hydrotherapy (78.9% vs. 10%; 
p < 0.001) and opioid administration (27.4 OME vs. 20.2 
OME, p = 0.043). Timing of opioid administration did not 
improve when compared to Phase I (Outside the window of 
efficacy: 42.1% vs. 43.8%, p = 0.903). Both patient (8.7 ± 
2.4 vs. 7.7 ± 2.1; p = 0.011) and nurse (8.2 ± 2.1 vs. 7.3 ± 
1.9; p  =  0.021) satisfaction scores regarding pain control 
improved. None of the patients who received ketamine ex-
perienced adverse effects. Notably, the use of ketamine 
improved nurse satisfaction scores with patient pain control 
(9.2 ± 0.8 vs. 7.1 ± 2.6; p = 0.035). While patients on keta-
mine were more satisfied with pain control, significance was 
not reached (9.4 ± 1.1 vs. 7.9 ± 3.2; p = 0.315).
Conclusions: Our data demonstrate that nurse education 
regarding medication administration was effective, but fur-
ther education is needed to improve the timing of opioid ad-
ministration. Ketamine offers additional benefits that deserve 
additional study.
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Introduction: Protocolized burn resuscitation algorithms 
with hourly, closed loop feedback, have reduced instances 
of over- and under-resuscitation and improved outcomes in 
high income countries. However, a “know-do” gap exists as 
this practice has yet to be adopted in many low- and middle-
income countries (LMIC). We aimed to describe the change 
management process of the development and implementa-
tion of a contextually driven protocolized burn resuscitation 
bundle at a tertiary burn center in an LMIC using an imple-
mentation science framework.
Methods: We applied strategies from the Expert 
Recommendations for Implementing Change (ERIC) 
for the design and implementation of a burn resuscitation 
bundle at a major burn center in an LMIC, over a 9-month 
period. Semi-structured focus group discussions (FGD) were 
conducted with stakeholders to understand facilitators and 
barriers to developing and using the protocol, with iterative 
feedback used to inform and adjust the protocol and doc-
umentation tools. Responses were analyzed using content 
analysis and particularly unique and useful responses were 
highlighted.
Results: Stakeholders identified resource constraint-related 
concerns about the feasibility of an hourly IV resuscitation 
protocol and reached consensus on performing 2-hourly 
assessments and fluid adjustments. Corresponding docu-
mentation tools were developed and iteratively adjusted. 
Several initial barriers to adoption and institutionalization 
were encountered. ERIC strategies used to promote inter-
vention uptake included simplification and visualization of 
the protocol, identification of a project champion, devel-
opment of educational materials for multiple cadres (e.g., 
nurses, physicians, health assistants), use of chain of com-
mand to enable change and accountability, utilizing institu-
tional branding and ultimately obtaining endorsement by 
the center’s leadership (Table 1). Post-implementation FGD 
with stakeholders revealed high levels of acceptance, utiliza-
tion and adherence of the protocol bundle, with occasional 
opportunities for improvement identified in protocol com-
pleteness and accuracy. 
Conclusions: Adoption of change in clinical resuscita-
tion practice in a resource-constrained setting required a 

contextually driven, multi-faceted approach led by a team of 
change champions and leaders. The ERIC framework allowed 
for an iterative approach to prioritize stakeholder engage-
ment and feedback, in order to implement a protocolized IV 
resuscitation bundle in a LMIC.
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Introduction: Pediatric burn survivors and their parents ex-
perience higher rates of psychological disorders compared to 
their uninjured peers. In the early years, children experience 
rapidly changing development, which can impact responses 
to psychological outcomes.  Early identification of develop-
mental delays is vital to recovery and coping with burn in-
jury.   As a quality improvement project, a survey tool was 
implemented in the burn clinic to screen for issues impacting 
pediatric burn survivors and their family’s coping, who may 
benefit from additional referrals.   
Methods: A free comprehensive tool, which screens for be-
havior, development and family stressors was chosen based 
on its high reliability, validity, and usability including being 
available in multiple languages.   Prior to implementation 
and following the trial phase, staff completed qualitative 
and quantitative surveys regarding their input on the im-
portance of screening and ease of execution. The Child Life 
Specialist (CLS) screened and scored children ages 12 to 
65 months upon their initial visit and were rescreened two 
to four months later if they scored “Needs Review” in any 
category, indicating additional assessment was needed. Those 
who scored 50% of expected score for their age on initial 
assessment or a repeat “Needs Review” on the second assess-
ment, were referred to additional resources by the CLS, social 
worker or physician team.
Results: Of the 43 children whose parents completed the 
survey (3 in Spanish), there were 25 males and 18 females.  The 
median age was 2.6 years (IQR:2.0-3.52).  The score of the 
survey determined that 42% (n=18) of children evaluated 
as “Needs Review” or ≤50% expected in one or more cat-
egory on initial assessment. Only 5 children were already 
receiving services and two children scored ≤50% threshold 
score for immediate referral.  Initial surveys demonstrated 
staff (n=9) strongly agreed assessing children’s need for sup-
port services was important. Majority (88%) of children were 
assessed upon their initial visit to the outpatient burn clinic. 
Most staff agreed the tool had been effectively implemented 
in the outpatient clinic. 
Conclusions: The tool was effectively integrated into the 
burn clinic and identified children who needed referral for 
support services.   Screening in the burn clinic provides an 
opportunity to identify critical factors related to children’s de-
velopment and behavior, which can compound psychological 
responses to burn injury and addresses parental concerns for 
development.  
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Introduction: Compromised skin integrity in tandem with 
the prolonged length of stay necessitated by patients in a burn 
center has the capacity to result in an increased incidence of 
hospital acquired pressure ulcers (HAPUs). A HAPU increases 
the cost of a hospital stay by approximately $43,000. Many 
interventions exist to reduce their occurrence; however, 
interventions have been largely compartmentalized by disci-
pline. One burn center’s dramatic increase in HAPUs from 
2018 to 2019 led to further evaluation of prevention efforts. 
Upon detecting a 117% increase of HAPUs and a threefold 
increase in cost for specialty bed rental, a multidisciplinary 
approach to pressure injury prevention was employed. The 
frequency of multidisciplinary patient rounds was increased 
from once to twice daily, and involved discussions regarding 
functional status, mobility, and nutrition. The practice of 
ordering specialty beds was modified to require three-part 
approval by the Medical Director of Burn Services, Nursing 
Director, and a burn therapy supervisor. The purpose of this 
QI project was to examine the implementation of the mul-
tidisciplinary approach to pressure injury prevention among 
patients in a burn center and to identify trends in HAPUs 
and specialty bed expenses.
Methods: This was a retrospective review of patients 
admitted to a Burn Center between January 1, 2018 and June 
30, 2021. Preexisting pressure ulcers were identified upon 
admission and were not regarded as HAPUs.  Patients were 
grouped by year of their admission date. 
Results: A total of 941 patients were admitted for inpatient 
care in 2020, six HAPUs (1.35%) were identified for this pop-
ulation. As compared to the prior year, this revealed a 53% 
decrease in incidence of HAPUs. The specialty bed rental cost 
from 2019 to 2020 was reduced by $110,181.76 (68%).

*Data provided for 2021 is from 01/01/2021 to 
06/30/2021
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Conclusions: Following implementation of a multidiscipli-
nary approach to pressure injury prevention, we were able to 
reduce the incidence of HAPUs and dramatically reduce the 
expense associated with specialty bed rental. This supports 
an effort to identify additional practices which may increase 
quality while decreasing cost.

Correlative VI: Translational Sciences: Metabolism 
& Nutrition 1
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Introduction: In the burned patient, clinical outcomes 
are inextricably linked with immune function. Patients are 
subject to an early pro-inflammatory response and a subse-
quent compensatory anti-inflammatory response syndrome. 
This dysregulation can lead to infection, multiple organ dys-
function syndrome, and death. Despite continuing efforts, 
a profile of immune gene expression from burn patients that 
can be transformed into an “immune suppression index”, 
which accurately reflects the underlying degree of immune 
insult and significantly correlates with the degree compro-
mise, has yet to be developed. The development of such an 
approach that can predict graft failure, susceptibility to infec-
tion, length-of-stay in the hospital, and/or that can inform 
a provider on how to better manage the timing of surgical 
interventions would be transformative.
Objective: To determine a set of peripheral biomarkers that 
correlates with clinical outcomes of burn patients.
Methods: This observational study enrolled two partici-
pant cohorts within a single burn center. Initial unbiased 
analysis compared 23 burn patients and 6 healthy controls. 
Confirmatory outcomes analysis was performed in 109 burn 
patients and 19 healthy controls. We employed multiplex 
gene expression analysis to identify differential peripheral 
blood mononuclear cells (PBMC) immune gene expression. 
qPCR was used to validate these findings, identify, and model 
associations with outcomes.
Results: We identified 149 genes with a significant dif-
ference in expression within PBMCs from burn patients 
compared to controls (Figure 1a). Pathway analysis identified 
pathways related to IL-10 and inducible nitric oxide synthase 
(iNOS) signaling (Figure 1b). qPCR analysis of IL-10, IL-12, 
arginase-1 (ARG1), and iNOS demonstrated that burn injury 
was associated with increased expression of ARG1 and IL-10, 
and decreased expression of NOS2 and IL-12. Burn severity, 
acute lung injury (ALI), development of infection, failure of 
skin autograft, and mortality significantly correlated with ex-
pression of one or more of these genes. Ratios of IL-10/IL-12, 
ARG1/NOS2 and (ARG1+IL-10)/(NOS2+IL-12) tran-
script levels further improved the correlation with outcomes. 
A multivariate regression model, adjusting for confounders, 
demonstrated that (ARG1+IL-10)/(NOS2+IL-12) 
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significantly correlated with burn severity and development 
of ALI (Table 1). 
Conclusions: We present a robust model to predict pa-
tient outcomes early after burn injury using non-invasive 
methods, allowing early identification of underlying immune 
dysfunction.
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Introduction: Severe burn injury can lead to local and sys-
temic activation of the innate immune system which can cause 
a dysfunctional and overt pro-inflammatory response, resulting 
in inflammatory complications and organ dysfunction. If there 
is an inhalation injury concomitant with burn, patients have a 
3.6 times higher mortality rate and greater than 70% chance 
of developing secondary respiratory complications. Previous 
work has shown that the Mechanistic/ Mammalian Target of 
Rapamycin (mTOR) pathway is involved in signaling neutro-
phil activity in burn patients. Antagonists of mTOR stimulation 
represent possible immunomodulatory therapies.  However, it 
is unclear if mTOR plays a role in the pulmonary distress seen 
after combined burn and smoke inhalation (B+I) injury. The 
goals of this study were to 1) characterize a novel mouse model 
of combined B+I injury and 2) investigate the role of mTOR in 
the pro-inflammatory response after B+I injury.
Methods: We built upon our pre-established 20% total 
body surface area cutaneous burn mouse model by adding 
smoke inhalation injury and treating mice with rapamycin, 
a mTOR-specific inhibitor. In brief, mice were anesthetized 
before receiving controlled B+I, burn only, or sham injury. 
After resuscitation, they were given morphinated water for 
24 hours before euthanasia and tissue collection. RNA and 
whole cells were extracted from lung and spleen tissue for 
analysis by Nanostring and Flow Cytometry, respectively. 
Fluid within the lung (bronchoalveolar lavage, BAL) and pe-
ripheral blood plasma were collected for pro-inflammatory 
cytokine quantification via magnetic bead multiplex assays. 
Results: Wildtype female C57BL/6 mice that underwent 
B+I injury exhibited elevated levels of protein, macrophages, 
and neutrophils in the lung cavity compared to burn 
alone. In addition, 29 genes were significantly differentially 
expressed in the lung tissue after B+I, suggesting that inhala-
tion elicits a unique response when compared to burn alone. 
In the peripheral blood, B+I mice have a >4 fold increase in 
IL6 and 3 fold increase in MCP-1 pro-inflammatory cyto-
kine levels. When we examined the role of mTOR in B+I 
injury, we found that pre-emptive rapamycin treatment leads 
to a reduction in peripheral blood pro-inflammatory cyto-
kine levels, namely MCP1, TNFa, IL10, and IL2, and an 
increase in pro-inflammatory cytokine IL2 in the lung cavity. 
Rapamycin significantly affected expression levels of 46 genes 
in the lung and 36 genes in the spleen, indicating an mTOR-
dependent response to inhalation injury.
Conclusions: In conclusion, these data describe a valu-
able mouse model of B+I with inhalation-specific immune 
phenotypes and implicate mTOR in the inhalation-induced 
hyper pro-inflammatory response. 
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Introduction: Hypermetabolism, characterized by drastic 
increases in whole-body catabolism and resting energy ex-
penditure (REE), is a hallmark response to a severe burn 
injury. This is believed to be driven in part by alterations 
in adipose tissue metabolism. We proposed to define the 
hypermetabolic response in adipose tissue from burn 
patients and create a roadmap of markers indicative of 
hypermetabolism to improve prognosis. We hypothesized 
that catabolic markers, such as uncoupling protein-1 (Ucp1) 
and growth differentiation factor-15 (Gdf15), would posi-
tively correlate with increasing days post-burn and REE.
Methods: Adult burn patients (n=65) admitted to our burn 
center between 2011—2019 were included in this study. 
Subcutaneous white adipose tissues (sWAT) from the site of 
injury (n=85) and plasma were collected from severely burned 
patients ( ³20% total body surface area). Gene expression and 
circulating cytokine levels were measured by RT-qPCR and 
multiplex assays, respectively.
Results: We found a significant correlation between 
increasing Ucp1 gene expression and days post-burn (p< 
0.0001). Moreover, when samples were stratified into acute 
(1-3  days post-burn), moderate (4-9  days post-burn), and 
long-term ( >10  days post-burn) timepoints, a significant 
increase in Ucp1 gene expression was detected only in ad-
ipose tissues from long-term time points in comparison to 
non-burned control tissues (p< 0.01). However, we found 
that REE remained stagnant throughout hospital stay after 
a burn injury in our patient cohort. Thus, we did not de-
tect a significant correlation between Ucp1 gene expression 
and REE. Further, while Gdf15 expression was most pro-
nounced, albeit statistically insignificant, during the mod-
erate timepoints, we did not detect any significant differences 
when correlated with days post-burn. Additionally, we deter-
mined that circulating levels of IL-6, IL-10, and monocyte 
chemoattractant protein-1 (MCP-1) were greatly elevated 
within the first seven days post-burn and gradually decreased 
over time, while vascular endothelial growth factor (VEGF) 
concentrations followed a similar pattern to Ucp1 gene 
expression.
Conclusions: While Gdf15 expression may not accurately 
reflect catabolism in the adipose tissues of burn patients, 
Ucp1 gene expression may be used as a marker indicating 
a peak hypermetabolic period after ten days post-burn. This 
may also be reflected by circulating concentrations of VEGF. 
Moreover, IL-6, IL-10 and MCP-1 may be used as early 
determinants before the onset of hypermetabolism.
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Introduction: Burn shock is one of the most serious and com-
plex complications suffered by patients following thermal in-
jury. Endothelial dysfunction may play a role in the pathogenesis 
of burn shock. However, the mechanisms underlying the contri-
bution to pathophysiology are still largely unknown. Previous 
studies have shown a connection between the rearrangement of 
cytoskeletal elements leading to increased vascular permeability. 
The aim of this study was to examine the differential expression 
of genes involved in cytoskeletal arrangement in endothelial cell 
monolayers treated with plasma from burn patients.
Methods: Human umbilical vein endothelial cells 
(HUVECs) were seeded into transwell plates to form con-
fluent monolayers. Plasma was collected from burn patients 
4 hours post-admission. HUVEC cells were exposed to 10% 
multi-donor pooled healthy human plasma (HHP) or burn 
patient plasma. Monolayers were subsequently incubated with 
FIT-C Dextran (40,000 kD) for 2 hours. Monolayer perme-
ability was measured with indices calculated by normalizing 
values to blank wells (transwell inserts) and HHP-treated 
monolayer FIT-C diffusion. RNA was isolated from these 
same cells that had increased monolayer permeability and 
PCR analysis was carried out using an 84 gene array of human 
cytoskeletal regulators (Qiagen). A Ct value of 35 was used to 
indicate expression and a fold change of 1.5 to indicate differ-
ential expression in the control vs. injured groups.
Results: Four burn patient plasma samples were utilized to 
create injuries. Patients were mostly male (75%) with a mean age 
of 50±20 years and mean %TBSA burn of 37±34%. Differential 
gene expression in burn vs. HHP  was compared. Ten genes 
showed significant upregulation (ARHGDIB, AURKA, 
AURKB, CCNB2, CIT, IQGAP2, VASP, SSH2, MYLK and 
DIAPH1). Four genes showed significant downregulation in 
(FSCN2, ARHGAP6, CYFIP2, CCNA1). Monolayer perme-
ability indices showed statistically significant increases when 
compared to controls ranging from 3-13.33% (p < .05).
Conclusions: The interplay of burn shock and endothelial 
dysfunction remains a complex process of which much is un-
known. However, RNA analyses of burn patient plasma reveals 
involvement of multiple cytoskeletal regulators. Furthermore, 
all these samples show a concurrent increase in permeability 
indices when compared to controls, further strengthening 
the association between cytoskeletal rearrangement and 
endotheliopathy. Future research to better understand the 
specifics of these pathways could help aid in the development 
of more targeted treatments of endotheliopathy and burn 
shock. Cytoskeletal rearrangement may be an interesting target 
for future work to understand this mechanistic interplay.
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45 Endothelial Damage Occurs Early After 
Inhalation Injury as Measured by Increased 
syndecan-1 Levels
Edward J. Kelly, IV, MD, John W. Keyloun, MD, 
Bonnie C. Carney, PhD, Lauren T. Moffatt, PhD, 
Jeffrey W. Shupp, MD
Medstar Washington Hospital Center, Alexandria, 
Virginia; Burn Center at MedStar Washington Hos-
pital Center, Washington DC, District of Colum-
bia; Medstar Health Research Institute, Washington 
DC, District of Columbia; Burn Center at MedStar 
Washington Hospital Center, Washington DC, 
District of Columbia; MedStar Washington Hospital 
Center, Washington DC, District of Columbia 

Introduction: Inhalation injury is a significant cause of 
morbidity and mortality in the burn patient population. 
However, the pathogenesis of inhalation injury and its po-
tential involvement in burn shock is not well understood. 
Pre-clinical studies have shown endothelial injury, as meas-
ured by syndecan-1 levels, to be involved in the increased 
vascular permeability seen in shock states. Furthermore, the 
lung has been identified as a site of significant syndecan-1 
shedding.  Here we aim to characterize the contribution of 
endotheliopathy caused by inhalation alone in a swine model. 
Methods: Eight female Yorkshire pigs were used in this ex-
periment. A  custom-made smoke box was employed to de-
liver smoke via endotracheal tube directly into the swine lungs. 
Carboxyhemoglobin levels were then titrated to a level of 
50-75%. Blood was collected at induction of anesthesia, pre-
injury, 30 minutes, and at hours 1, 2, 4, 6, and 12 post-injury 
and was stored in EDTA tubes from which plasma was separated 
and stored for future analysis. Pigs were necropsied immediately 
after completion of the experiment and lung samples were placed 
in all-protect and flash frozen. Histology was performed on lung 
sections and a validated, published scoring system composed of 
5 parameters (neutrophils in the alveolar space, neutrophils in 
the interstitial space, hyaline membrane formation, protein de-
tritus in the alveolar space and septum thickening) was used to 
assess lung injury severity (between 0 and 1).Plasma Syndecan-1 
(SDC-1) was quantified by ELISA. All data was compared to 
Syndecan-1 levels measured at induction. Conditions were 
analyzed with one-way ANOVA with multiple comparisons and 
Dunnett’s correction for multiple comparisons. 
Results: Syndecan-1 levels at induction were 13.74 ± 2.03 ng/
ml. Pre-injury and 30 minutes post-injury levels remained 
similar. Syndecan-1 levels at hour 2 post-injury increased 
37% from induction (18.36 ± 1.28 ng/ml, p=0.0057). This 
trend continued with a 47% percent increase from induction 
at hour 4 post-injury (19.62 ± 2.15 ng/ml, p=0.0033) and a 
49% increase from induction at hour 6 post-injury (20.42 ± 
2.43 ng/ml, p=0.0011). Histological sections showed higher 
lung injury severity compared to control pigs (0.1-0.3 vs. 
0.5-0.74, p< .05).
Conclusions: Significant increases in syndecan-1 levels in 
this animal model provide evidence for a connection between 
smoke inhalation injury and endothelial injury. Furthermore, 
the endotheliopathy that leads to burn shock could be 
exacerbated by inhalation injury, leading to the poor clinical 
outcomes that are often seen in patients with combined burn 
and inhalation injuries. Future research should focus on the 
mechanisms underlying inhalation injury and its contribu-
tion to shock physiology.  
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Introduction: Severe burn injury leads to many systemic 
stresses that can seriously impact multiple systems throughout 
the body. These stresses are further exacerbated if there is a 
combined burn and inhalation injury, which leads to increased 
morbidity and mortality for many patients. Combined burn 
and inhalation injury causes an intense systemic inflamma-
tory response and activation of the innate immune system 
which can lead to inflammatory complications, such as sys-
temic inflammatory response syndrome and multiple organ 
failure. Nuclear Factor-Erythroid-2-Related Factor (NRF2) 
is a transcription factor that acts to downregulate overt dam-
aging pro-inflammatory and oxidative responses and main-
tain immune homeostasis. This transcription factor remains 
bound to Kelch-like ECH-associated protein 1 (KEAP1) in 
the cytoplasm. Under oxidative stress, NRF2 dissociates from 
KEAP1 and translocates to the nucleus where it facilitates the 
transcription of anti-inflammatory and antioxidant genes. 
We hypothesized that NRF2 is a key regulator after burn and 
inhalation injury, and activation of NRF2 can limit the se-
verity of burn and inhalation injury. 
Methods: To test this, we have developed a mouse model 
of combined cutaneous burn and woodsmoke inhalation in-
jury. After burn and inhalation injury, we found that NRF2-/- 
knockout mice have higher mortality compared to wild-type 
(WT) mice and suffer from increased vascular permeability 
and lung edema, suggesting that this transcription factor is 
important for controlling morbidity and mortality. In WT 
mice, NRF2 is activated following burn and inhalation injury, 
however, based on immunohistochemical staining, it is not 
sufficiently induced following this insult since it remains in 
the cytoplasm and is unable to transcribe anti-inflammatory 
genes. Therefore, we treated WT mice with an intraperitoneal 
injection of bardoxolone-methyl microparticles, a NRF2 ac-
tivator that separates KEAP1 from NRF2 in the cytoplasm, 
immediately after burn and inhalation injury in WT mice
Results: We observed significant decreases in mortality as 
well as reduced concentrations of certain pro-inflammatory 
cytokines in the blood and bronchoalveolar-lavage fluid 
of these mice. In the lungs of these mice, there was an 
upregulation in numerous pathways involved in the manage-
ment of inflammation and immune response compared to 
mice that did not receive bardoxolone-methyl microparticles.
Conclusions: In conclusion, treatment with bardoxolone-
methyl microparticles immediately after burn and inha-
lation injury might be effective for reducing the severity 
of the inflammatory response and limiting inflammatory 
complications.
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Introduction: The pathophysiology of partial- to full-
thickness burn wound conversion remains poorly under-
stood. Recent studies have demonstrated that an altered 
inflammatory response may play be implicated  in this sec-
ondary conversion to deeper wounds. Therefore, reduction in 
early inflammation may decrease burn severity and morbidity.
Specifically, TNF-ɑ has been shown to detrimentally af-
fect the healing process after injury through a variety of 
mechanisms. We hypothesized that microcapillary alginate 
hydrogel loaded with immunosuppressive medications ap-
plied to partial-thickness burns would reduce inflammation 
and prevent further progression to full-thickness burns.
The purpose of this study was to determine whether topical 
application of infliximab or tacrolimus could decrease burn 
wound depth.
Methods: Assembly of the microfluidic hydrogels was 
achieved by embedding microfibers within a hydrogel scaf-
fold composed of an alginate blend. The treatment cohorts re-
ceived either (1) infliximab loaded hydrogel or (2) tacrolimus 
skin ointment covered by hydrogel. The control cohort only 
received an occlusive dressing. 
There were 12 young (2-4 months) and 12 old ( >16 months) 
mice, which were separated into treatment and control 
cohorts. All mice were anesthetized and given partial thick-
ness burns by a validated scalding protocol. Mice were 
euthanized on post-burn day 3, and skin samples were taken. 
Burn depth was evaluated using Vimentin immunostaining.
Results: In young mice, infliximab hydrogel (p=.002) and 
tacrolimus hydrogel (p=.002) significantly decreased burn 
depth compared to controls. In old mice, infliximab hydrogel 
(p=.005) and tacrolimus hydrogel (p< .001) significantly 
decreased burn depth compared to controls.
In young mice, infliximab and tacrolimus were similarly 
efficacious (p > .05). In old mice, tacrolimus significantly 
decreased burn depth compared to infliximab (p=.002).
In controls, old mice had deeper burn wound progression 
than young mice (p< .001). Similarly, in those treated with 
infliximab, old mice had deeper burn wound progression 
than young mice (p=.002). Interestingly, tacrolimus was able 
to decrease burn wound depth in old mice such that their 
burn wound thickness was similar to young mice (p >.05).

Conclusions: Application of a novel microcapillary algi-
nate hydrogel infused with infliximab or topical tacrolimus 
reduced partial- to full-thickness burn wound conversion in 
mice. Application of immunosuppressive dressings may be a 
promising avenue for further clinical investigation to reduce 
morbidity and mortality associated with burn injuries.
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Introduction: Severe burns are responsible for an estimated 
300,000 deaths per year worldwide. While modern burn 
care has markedly improved survival for pediatric and adult 
patients, this is sadly not the case for one population: the 
elderly. Despite being the fastest-growing demographic in 
North America, burn patients over the age of 60 years have 
the highest mortality and morbidity rates. Recent evidence 
suggests that progressive aging induces several structural and 
functional alterations which impair the capacity of older 
trauma patients to adequately respond to stress. Indeed, it 
was discovered that reduced survival in elderly burn patients 
is associated with the failure to initiate the browning of white 
adipose tissue (WAT) —a hallmark of the systemic response 
to injury commonly observed in adults. Interestingly, the 
widely used hypoglycemic drug metformin has been found 
to protect against aging-induced metabolic decline in various 
pathological conditions. Thus, we investigated the anti-aging 
effects of metformin on the metabolic deterioration of post-
burn WAT responses in elderly patients and mice after injury.
Methods: Human WAT was obtained from elderly patients 
admitted to our burn center. Elderly (75-week) mice re-
ceived a full-thickness scald burn and/or daily intraperitoneal 
injections of metformin (100 mg/kg) for 7 days. The inguinal 
WAT was harvested for histological analyses. Mitochondrial 
respiration was measured via Seahorse XF96. Gene and pro-
tein expression was assessed via RT-PCR and western blot, 
respectively.
Results: Post-burn metformin treatment restores the ther-
mogenic activation of WAT in elderly patients and mice, re-
flected by the increased expression of key browning markers, 
UCP-1 and PGC-1α (p< 0.05). This was accompanied by 
higher mitochondrial respiration, improved lipolysis (p< 
0.05) and increased fat wasting (p< 0.01) relative to control 
counterparts. The anti-aging effects of metformin appeared 
to be mediated by AMPK, which consequently increased 
[NAD+] (p< 0.01), thereby promoting activation of the 
longevity-specific enzyme Sirt-1 (p< 0.05).
Conclusions: Here, we show that post-burn metformin 
treatment effectively rejuvenates adaptive metabolic responses 
in elderly WAT by targeting key longevity pathways which 
rescue the age-dependent loss of being back to youthful levels. 
Our findings support the potential of anti-aging modalities 
to improve care and outcomes in elderly burned patients.
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Introduction: Bromelain based debridement (BBD) of deep 
burns with a concentrate of proteolytic enzymes enriched in 
Bromelain is approved for use in adults in several regions 
worldwide. Children are a large part of the patient popula-
tion in many burn centers around the world. Clinical trial 
experience and off label reports point to BBD safety and effi-
cacy in children as well. The aim of this study was to further 
assess the safety and efficacy of BBD in children, in efforts to 
support regulatory approval for the use of BBD in children. 
Methods: One hundred and forty five children aged 
0-18  years old suffering from deep thermal burns between 
1-30% TBSA were enrolled in a multicenter, multinational, 
open label, randomized, controlled phase III study. Seventy 
two children were randomized to eschar removal with BBD 
and 73 children to standard of care (SOC) surgical and/or 
non-surgical eschar removal methods, at the investigators' 
discretion. Patients who did not achieve complete eschar 
removal after BBD application were rescued with SOC es-
char removal methods. Wound care after achieving complete 
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eschar removal was according to routine methods, at the 
investigators' discretion. Patients are currently in stages of 
long term follow-up, planned for a duration of >2 years. This 
abstract reports the top line results of the study including the 
first year of follow-up.
Results: Baseline characteristics were similar between the 
arms. The median age was 3.4  years in the BBD arm and 
3.9 years in the SOC arm. The average burn area was 7.0±4.9 
%TBSA in the BBD arm and 6.2±4.8 %TBSA in the SOC 
arm. The study met all 3 primary endpoints: Median time to 
complete eschar removal was 1 day for BBD and 6 days for 
SOC (p< 0.001), the percent wound area excised in order 
to complete eschar removal was 1.5% for BBD and 48% 
for SOC (p< 0.0001), and the MVSS scores at 12 months 
were 3.83 for BBD and 4.86 for SOC (non-inferiority end-
point). Secondary endpoints demonstrated 8.3% incidence 
of surgical excision to complete eschar removal for BBD 
and 64.4% for SOC (p< 0.0001), mean eschar removal as-
sociated blood loss of 32±284ml for BBD and 202±409 for 
SOC (NS), a 25.9% incidence of autografting in deep partial 
thickness wounds for BBD and 37.7% for SOC (p=0.054), 
and a mean percent area of deep partial thickness wound 
autografting of 15.9±38.6 for BBD and 22.8±43.7 for SOC 
(NS). Safety endpoints demonstrated a non-inferior time to 
complete wound closure (median 32 days for BBD, 34 days 
for SOC) and no significant safety issues were demonstrated 
during the study.
Conclusions: BBD was shown to be a safe and effective de-
bridement agent in pediatric burns. 
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Baptist, Winston-Salem, North Carolina 

Introduction: Burn depth assessment (BDA) is an essential 
component of the physical exam used in the treatment and 
triage of burn injured patients. And while many specialties 
incorporate labs and imaging to determine diagnoses, burn 
professionals must rely on a physical exam that is accurate in 
only 70-80% of cases. Our goal was to assess the accuracy of a 
new imaging technology called Multispectral imaging (MSI) 
combined with a machine learning algorithm to aid in rapid 
BDA. We present the results of the first multi-center study 
using this technology in adult burn injuries.
Methods: In a multi-center IRB-approved study, an MSI 
device was used to image subjects >18  years of age   with 
thermal burn injuries. The imaging device captured a set of 
images measuring the reflectance of visible and near-IR light. 
Subjects were enrolled and imaged within 72 hours of injury 
with serial imaging as permitted. The images were used to 
develop a type of machine learning algorithm called a con-
volutional neural network (CNN) that could identify the 
regions of non-healing burn within an image. Non-healing 
burn areas were determined by a panel of three burn surgeons 
using two standards: a) images confirming 21-day sponta-
neous healing; or b) pathology reports detailing histologic 
changes from multiple punch biopsies taken prior to burn 
excision. From this data, an ensemble of eight separate CNN 
algorithms was used to automatically identify non-healing 
burn tissue. Training and test accuracies of the ensemble 
CNN were calculated using cross-validation at the level of 
the subject.
Results: One hundred (100) adults were enrolled and 
imaged.  The population had a mean age 45.6 ± 16.7; mean 
TBSA 13.0 ± 9.3; and was 31% female. From these adults, 
210 burn regions were serially imaged. The estimated per-
formance result from the ensemble CNN for identification 
of non-healing burn regions was AUC of 0.96. Based on the 
ROC curve, an ideal threshold showed an accuracy of 92.0%, 
sensitivity 91.9%, and specificity 92.0%. 
Conclusions: Our study demonstrates a non-invasive tech-
nology that rapidly determines an accurate DBA relative to 
traditional bedside exam. More accurate burn wound assess-
ment could lead to avoiding unnecessary surgeries or delays 
in treatment and dramatic cost savings. Use of such a device 
in a disaster has additional value to better align a patient’s 
burn care needs and available resources. 
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Introduction: Burn injuries are common to all military 
conflicts. In combat, eradication and prevention of burn 
wound infection is complicated by high rates of soft tissue 
contamination and prolonged delays to definitive stateside 
care. Furthermore, in the battlefield setting the salvage rate 
for infected burned extremities is low. Therefore, a simple, 
easy, non-invasive and rapid method to protect the wound, 
while also inhibiting infection, would represent a signifi-
cant advance in the treatment of combat burn wounds. The 
purpose of this clinical trial was to investigate the efficacy 
of an FDA approved disposable and easily portable, wire-
less electroceutical dressing (WED) in the treatment of burn 
wounds. The hypothesis was that a low electric field generated 
by the moisture-activated WED will reduce infection load, 
improve graft survival and take, enhance wound healing and 
restore skin barrier function of biofilm infected wounds.
Methods: A phase I, prospective, randomized, controlled 
clinical trial was performed to evaluate the efficacy of the WED 
dressing as compared to the standard of care (SoC) dressing 
to prevent and disrupt biofilms. Subjects were screened from 
inpatient admissions for traumatic burns >300cm2 in size. 
In total 38 subjects were enrolled to the study. Subject burn 
wounds were divided into two parts and randomized to re-
ceive either the SoC dressing or the WED dressing. Dressings 
were changed on day 4, removed on day 7 and the burns were 
followed for 30 days. Small biopsies were collected on days 
4 and 7 for histology, SEM examination of biofilm and for 
quantitative bacteriological analysis. In addition, non-invasive 
wound imaging techniques were utilized to study wound 
healing. Furthermore, Vancouver scar scale and patient ob-
server scar assessment were used to evaluate quality of healing.
Results: The results showed that at the time of dressing re-
moval, non-grafted burns that were treated with the WED 
dressing presented statistically significantly less biofilm in 
comparison to the SoC treated burns (p < 0.05). The results 
also demonstrated that the WED dressing was more efficient 
at eradicating biofilm than the SoC dressing. At the time of 
the dressing removal, biofilm score [0-3] had decreased in 
48% of the WED dressing treated burns in comparison to 
28% in the SoC treated burns.  In terms of wound healing 
and quality of healing no significant differences were observed 
between the WED and the SoC dressings. 
Conclusions: This trial demonstrated that the WED 
dressing was more efficient against biofilm infection than 
the SoC dressing. In addition, the study concluded that the 
WED dressing performed equally well as the SoC in terms of 
burn wound healing.

52 Refinement of a Histologic Algorithm for 
Burn Depth Categorization Using 1142 
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Introduction: Our group previously reported a theoret-
ical burn biopsy algorithm (BBA-V1) for the categorization 
of burn wound depth based on histologic analysis, and in-
formed it with the largest series of burn wound biopsies in 
the literature. That iteration of the BBA resulted in clinical 
misclassification rates consistent with past literature. Since 
our last report of that process, we have refined the algorithm 
with new criteria and a larger repository of burn wound 
biopsies. Here, we sought to promulgate this newer, simpler 
version of the BBA (BBA-V2). 
Methods: This was an IRB-approved, prospective, 
multicenter study. Patients with burn wounds assessed by 
burn experts as requiring excision and autograft underwent 
4mm biopsies procured every 25cm2. Serial still photos were 
obtained at enrollment and at excision intraoperatively. 
Using H&E with whole slide scanning, a board-certified 
dermatopathologist assessed each burn biopsy. The criteria 
used for categorization of burn wound depth in BBA-V1 were: 
1) proportion of necrotic adnexal structures, and 2) presence/
absence of each of epidermis, papillary dermis, and reticular 
dermis. The criteria used for BBA-V2 were: 1) magnitude of 
reticular dermal degeneration, 2) proportion of necrotic ad-
nexal structures, and 3) magnitude of vessel thrombosis. 
Biopsy pathology results were correlated with still photos by 
3 burn experts for consensus of final burn depth diagnosis. 
Superficial partial thickness (SPT) wounds were considered 
to be burn wounds likely to have healed without surgery, 
while deep partial thickness (DPT) and full thickness (FT) 
were considered unlikely to heal by 21 days. 
Results: The development of BBA V-1 was previously in-
formed by 66 subjects with 117 wounds and 816 biopsies, 
and resulted in wound categorizations as follows: SPT (20%), 
DPT (43%), and FT (37%). Therefore, according to BBA-
V1, 20% of burn wounds were incorrectly judged as needing 
excision and grafting by the clinical team. The overall cohort 
was enlarged to 162 subjects with 294 wounds and 1142 
biopsies. The most recent 838 burn wound biopsies were 
then re-reviewed and re-categorized according to the new 
BBA-V2 criteria and algorithm. Under BBA-V2, 3% of all 
burn wound biopsies were categorized as superficial partial 
thickness, 69% were categorized as deep partial thickness, 
and 29% were categorized as full thickness. 
Conclusions: Our study demonstrates that by adding 
dermal degeneration severity and vessel thrombosis to our 
previous criterion of adnexal structure necrosis, BBA-V2 had 

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



S36 American Burn Association 54th Annual Meeting

a much higher rate of concordance with visual clinical as-
sessment for burn wounds clinically judged as needing sur-
gical excision. This study serves as the largest analysis of burn 
biopsies by modern day burn experts. 

53 Use of Polylactic-acid-membrane in 
Split-thickness Skin Graft Donor Sites: A 
Prospective, Comparative, Randomized Study
Nicholas Möllhoff, MD, Denis Ehrl
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University Hospital, LMU Munich; Germany,  
Munich, Bayern 

Introduction: Polyurethane film (PU) dressings are com-
monly applied for coverage of split-thickness skin graft 
(SSG) donor sites, while previous studies have suggested 
reduced morbidity using a polylactic acid membrane (PLM). 
To further investigate the optimal treatment approach, the 
presented study compared outcome of donor sites in patients 
receiving either PLM or PU. 
Methods: This randomized clinical trial allocated patients 
requiring SSG to receive either PLM or PU at the donor-site. 
Primary endpoint was difference in donor site scar appear-
ance between groups 3 months postoperatively (Vancouver 
Scar Scale – VSS). Secondary endpoints included pain, the 
number of and time required for wound dressing changes, 
and costs related to the wound dressing.
Results: 30 patients were allocated to each group. The me-
dian VSS scored lower for patients receiving PLM (PU: 3 (Q1: 
2; Q3: 4) vs. PLM: 2 (Q1: 1; Q3: 3); p=0.049). Pain during 
change of wound dressing (PU: 2.0 ± 0.2 vs. PLM: 0.5 ± 0.2; 
p< 0.001) and mobilization (PU: 0.8 ± 0.2 vs. PLM: 0.3 ± 
0.1; p=0.032) was reduced in the PLM group. Patients with 
PLM required less dressing changes per day of hospital stay 
(PU: 0.44  ± 0.06 vs. PLM: 0.28  ± 0.02; p=0.015). Mean 
time for wound dressing changes per patient was higher in 
the PU group (PU: 74.50 ± 5.72 vs. PLM: 21.43 ± 2.61 min; 
p< 0.001). Costs were higher in the PLM group (PU: 67.83 ± 
5.56 vs. PLM: 162.79 ± 21.76 €; p< 0.001). 
Conclusions: PLM improves outcome of SSG donor 
sites, however, higher treatment costs must be taken into 
consideration. 
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Introduction: The cost of health care in the United States 
is extremely high, with burn care being no exception to this 
rule. A 2016 study found that burn care costs are twice as 
much as the cost of non-burn related inpatient admissions, 
necessitating the need for cost savings. As one such measure, 
the   authors no longer routinely use mafenide solution for 
burn care, and now use 0.0125% Dakin’s as a default top-
ical irrigant, due to lower cost and less cytotoxicity. The aim 
of this analysis is to investigate the cost savings from using 
Dakin’s Solution (0.125%, 0.25%, and 0.50% strengths) 
versus the theoretical cost of using an equivalent amount of 
5% mafenide.
Methods: This study was a retrospective review that 
characterized a single cohort of burn patients treated with 
Dakin’s solution in the pre and post operative setting.  Graft 
loss was recorded and defined as >25% loss. As a default, 
0.125% Dakin’s was used, and concentration was potentially 
escalated based on attending judgement of wound character-
istics. We qualitatively compared length of stay (LOS) index 
to expected for length of stay index using 1.1 hospital days 
per %TBSA and using 2019 NBR statistics of 3  days per 
%TBSA for survivors. Using costs of $37.29 (0.0125%), 
$40.69 (0.25%), and $38.11 (0.5%) per liter of Dakin’s 
versus $165.05 per liter for 5% mafenide, we looked at po-
tential savings per patient and for the entire cohort.  Average 
cost, median cost, and total cost of both Dakin’s solution and 
Mafenide were calculated. Mann Whitney Test was used to 
compare costs of Dakin’s versus theoretical cost of mafenide.
Results: The total number of cases analyzed was 39 (n=39). 
The median burn size was 4% TBSA (IQR:1,6) and the me-
dian LOS was 3 days (IQR:2,8) The average cost for Dakins 
per patient was $721.61 versus $3172.98 had mafenide been 
used, p< 0.001. When all of the Dakins use was amalgamated, 
this represents a potential cost savings of $2451.37 per pa-
tient and $95603.43 for the entire cohort. LOS index was 
0.68 with the conservative measure and 0.25 using 2019 
NBR data. Only 2 patients had unplanned readmissions 
within 30 days. None of the patients suffered graft loss.
Conclusions: Use of Dakin’s solution as an alternative 
to mafenide results in a significant potential cost savings 
compared to 5% mafenide. The patients treated with Dakins 
in this study spent less time in the hospital than expected 
compared to national averages. In addition to lower strength 

Dakin’s dilutions being well established as less cytotoxic, this 
study suggests it can save money for the burn center. Future 
studies should directly compare the two topicals to determine 
if true differences in infection, healing, or length of stay that 
might offset or augment cost savings emerge.
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Introduction: Estimation of burn depth, and hence severity, 
is critical for burn management. Burn depth estimates vary 
widely, and these inaccuracies can be compounded in pe-
diatric burns. A  reliable, objective, non-invasive device for 
the accurate assessment of burn depth is needed. A  non-
invasive imaging technology, using multispectral imaging 
(MSI) combined with a machine learning algorithm (MLA), 
is being developed as a tool for burn depth assessment. The 
results of the initial multi-center study using this artificial in-
telligence (AI) technology in pediatric burns are presented.
Methods: The MSI device was used to image subjects < 18y 
of age with thermal burns < 50% TBSA. It captured a set of 
images measuring the reflectance of visible and near-IR light, 
within a 23x23 cm field-of-view. Images were collected from 
up to 2 separate burned regions within 72 hours of injury 
that were then serially imaged for up to 7d post-injury. Burns 
that the investigator believed would heal spontaneously (su-
perficial or superficial partial-thickness) were managed per 
institutional standard of care (SOC) and assessed at 21d 
post-injury for complete healing. Burns that the investigator 
felt would not heal by 21d post-injury (deep partial-thickness 
or full-thickness) were excised and grafted per institutional 
SOC, with multiple biopsies being taken prior to excision. 
Regions of non-healing burn within every MSI image were 
identified by a panel of 3 burn surgeons. To accurately iden-
tify these non-healing regions, the panel of surgeons was 
given access to 1 of 2 clinical reference standards: a) the 
21-day healing assessments for burns allowed to heal sponta-
neously; or b) pathology reports detailing histologic analyses 
from the biopsies. 
This information was then used to develop a type of MLA 
called a convolutional neural network (CNN) that could au-
tomatically identify the regions of non-healing burn within 
an image. From these data, an ensemble of 8 separate CNN 
algorithms was used to automatically identify non-healing 
burn tissue. Training and test accuracies of the ensemble 
CNN were calculated using cross-validation at the level of 
the subject.
Results: Twenty-four (24) pediatric burn patients were 
enrolled, with 26 burned areas being serially imaged.   The 
age range of the subjects was 7 months - 17y, with a mean 
age of 5.7y. Subjects had a mean burn size of 8.0  ± 4.2% 
TBSA, and 70% of the subjects were male. The AI perfor-
mance results showed an accuracy of 88.2 ± 3.7%, sensitivity 
of 80.0 ± 14.6%, specificity of 88.0% ± 3.7%, and an area 
under the curve (AUC) of 0.92.
Conclusions: Our study demonstrates an improvement in 
the accuracy of burn depth assessment over the traditional 
exam, which could lead to improved burn care.
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Introduction: Current methods of burn estimation can lead 
to incorrect estimates of the total body surface area burned, 
especially among injured children. Inaccurate estimation 
of burn size can impact initial management, including un-
necessary transfer to burn centers and fluid overload during 
resuscitation. To address these challenges, we developed a 
smartphone application that calculates the total body surface 
area of a burn using a body-part by body-part approach. The 
aims of this study were to assess the accuracy of the smart-
phone application and compare its performance to three es-
tablished methods of burn size estimation (Lund-Browder 
Chart, Rule of Nines, Rule of Palms). 
Methods: Twenty-four healthcare providers used each 
method to estimate burn sizes on moulaged manikins. The 
manikins represented different ages (infant, child, adult) with 
different total body surface area burns (small < 20%, medium 
20-49%, large >49%). We calculated the accuracy of each 
method as the difference between the user-estimated and ac-
tual total body surface area. We used multivariable modeling 
to control for manikin size and method. 
Results: Among all age groups and burn sizes, the smart-
phone application had the greatest accuracy for burn size es-
timation (-0.01%, SD 3.59%) followed by the Rule of Palms 
(3.92%, SD 10.71%), the Lund-Browder Chart (4.42%, SD 
5.52%), and the Rule of Nines (5.05%, SD 6.87%). 
Conclusions: The smartphone application may improve the 
estimation of total body surface area burned compared to ex-
isting methods.
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Introduction: Burn injuries are a global health problem 
disproportionately affecting low- and middle-income coun-
tries, especially in Latin America and Caribbean (LAC) where 
cooking methods, dangerous work conditions, and minimal 
housing regulations place people at increased risk of burn 
injury. Until recently, there was limited global epidemiolog-
ical data on burn injuries. Following publication of the 2017 
Global Burden of Disease (GBD17) database, we obtained 
objective and comparable data on burn injuries while specifi-
cally focusing on LAC countries.
Methods: Data from all 35 LAC countries were collected 
from GBD17 for fire, heat, and hot substance-related injuries 
to calculate burn incidence, deaths, and Disability-Adjusted 
Life Years (DALYs) with respect to country, age, and gender 
from 1990 to 2017. Incidence and deaths were reported as 
rates per 100,000 persons. Mortality rate was reported as a 
percentage of deaths-to-incidence. DALYs were reported in 
years per 100,000 persons. Incidence, death, DALY, and 
mortality rate trends were assessed using age-standardized, 
age-stratified, and gender-specific cohorts. All statistical 
analyses were performed using Excel.
Results: Over 27  years, LAC’s rates for burn incidence 
(-19%), deaths (-63%), DALYs (-62%), and mortality 
(-54%) all decreased with the greatest improvements seen 
in Brazil and Paraguay. All indicators improved around 
15% more than the global averages during the same period 
with LAC’s rates 30-40% below global rates by 2017. The 
highest burn incidence (227 cases/100,000) was in Southern 
Latin America (Argentina, Chile, Uruguay). The Caribbean 
had the worst DALYs (124  years/100,000). In 2017, LAC 
accounted for 7% of global burns, 5.5% of deaths, and 5.1% 
of DALYs with Central America contributing the greatest 
numbers. For 27 years, Chile had the highest burn incidence 
but Haiti had the greatest death, DALY, and mortality rates 
of all LAC. Children under 14 years of age and males were 
disproportionately affected compared to other regional and 
global cohorts.
Conclusions: Despite a relatively greater reduction in burn 
severity and lifelong disability within LAC compared to the 
world, certain regions and countries exhibited significantly 
higher rates of burn injury, morbidity, and mortality. Central 
America (e.g. Costa Rica, Belize, Mexico) and the Caribbean 
(e.g. Haiti, Cuba) were particularly affected, comprising the 

majority of cases, deaths, and DALYs. This study provides es-
sential analyses for developing regional and country-specific 
strategies to reduce the burden of burns through targeted 
interventions for prevention, workforce, and capacity 
building efforts.

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



S40 American Burn Association 54th Annual Meeting

58 Burn Injuries in Asia: A Global Burden of 
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Introduction: Burn injuries disproportionately affect low- 
and middle-income countries. Work conditions, rapid in-
dustrialization, social conditions, cultural activities, political 
conflict, and lack of access to safe and affordable surgery are 
key barriers to effective burn care in Asia. This study aimed 
to better define the burn burden in Asia, its sub-regions, and 
related sex and age disparities to elucidate populations where 
targeted burn care interventions are most needed.
Methods: The 2019 Global Burden of Disease (GBD19) 
of the Global Health Data Exchange was used to acquire 
151,741 sources of epidemiological data on fire, heat, and 
hot substance-related injuries for 53 countries in Asia from 
1990 to 2019. Measures used to derive summative statis-
tics included incidence, deaths, disability-adjusted life years 
(DALYs), and mortality ratio (deaths: incidence) by year, sex, 
age, and location. Spatial mapping was performed to geo-
graphically delineate burn indicators.
Results: From 1990 to 2019, an estimated 117 million 
burns occurred in Asia. The relative proportion of global 
burns, deaths, and DALYs from Asia increased during that 
time. By 2019, 46% of global burn cases, 47% of deaths, 
and 46% of DALYs were from Asia. The two most burdened 
regions were South and Southeast Asia, accounting for 
30-40% of all global cases, deaths, and DALYs. Compared 
to global averages, the incidence, death, and DALY rates for 
Asia were 32%, 22%, and 23% higher. Central Asia had the 
worst rates, averaging 2.9, 2.3, and 2.6 times the global av-
erages. Throughout Asia, men were 32%, 63%, and 47% 
more likely to be burned, die, and suffer DALYs than women 
versus the global disparities of 7%, 26%, and 10%. Only 
South Asia’s trend was reversed with women suffering 15%, 
20%, and 27% more burns, deaths, and DALYs than men. 
In Asia, those under 5 years were most impacted by DALYs 
(314 years/100,000 people), 5-14 year olds had the highest 
burn rate (219 cases/100,000), and 70+ year olds had the 
highest death rate (8.4 deaths/100,000) and mortality ratio 
(54%).
Conclusions: In 2019, Asia had an estimated 3.8 million 
burns comprising nearly half of all the world’s burn cases, 
deaths, and DALYs. While Asia’s burn indicators have 
declined since 1990, global improvements have surpassed 
Asia’s. South and Southeast Asia accounted for the greatest 
burden of burn morbidity and mortality, but Central Asia 
consistently had the highest rates relative to overall popula-
tion. Men were more affected than women, except in South 
Asia, and the extremes of age (< 5 and 70+ years) suffered the 
greatest rates of disability and death.
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59 Burns in Low- and Middle-income Countries: 
A Scientometric Analysis of Peer-reviewed 
Research
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Introduction: Low- and middle-income countries (LMICs) 
account for 70% of all global burns. Due to this significantly 
disproportionate burden, it’s critical we identify barriers to 
burn care and prevention in LMICs. As a result, this study 
aimed to elucidate trends in LMIC-related burn research 
to create focused strategies for burn care training, research, 
and innovation. Accomplishing meaningful change from the 
study’s findings will be guided by the first 4 steps of Dr. John 
Kotter’s “8-Step Process for Leading Change” – 1) create ur-
gency for change, 2) build a guiding team, 3) develop a vision 
and plan, 4)  communicate with key stakeholders to obtain 
buy-in.
Methods: Web of Science’s 7 citation databases were 
searched through March 2, 2021 using synonyms of “burns” 
and “low- and middle-income countries.” After screening 
articles, metadata were uploaded to VOSviewer (Leiden, 
Netherlands) where citation and network metrics were 
generated. The Kruskal-Wallis test and linear regression 
were used for bivariable and multivariable analysis of factors 
influencing publications, citations, and total link strength 
(TLS) – the strength of association between a given research 
article, other articles, and additional institutions.
Results: Bibliometric analysis identified 2,027 articles 
by 8,602 authors in 692 journals. Two-thirds of journals 
published a single article (n=453, 65.5%) whereas only 
3.6% published ≥10 articles. One-quarter of LMIC burn re-
search was published in ISBI’s Burns (n=417 articles, 20.6%) 
and ABA’s Journal of Burn Care & Research (n=89 arti-
cles, 4.4%). Most authors published < 5 articles (n=8521, 
99.1%) but 19 (0.2%) had published ≥10. Authors were af-
filiated with 2,519 organizations in 132 countries. There was 
a strong positive correlation between total publications and 
citations (R=0.87, P< 0.001). In addition, there was a sig-
nificant difference in the number of publications (P=0.003, 
0.07), citations (P=0.005, 0.03), and TLS (P=0.009, 0.008) 
by geographic and economic categories -  North America had 
the highest while Latin American and the Caribbean had 
the lowest. The USA (n = 563), India (n = 161), and China 
(n = 154) published the most articles.
Conclusions: Given the disproportionate representation 
of high-income countries and authors in the current LMIC 

burn research landscape, there must be a sense of urgency 
to develop pathways for facilitating change. Local and re-
gional candidates for mentors and leaders were identified 
using bibliometric findings. Assembling teams with these 
individuals and prolific authors using a well-defined vision 
for change will facilitate sustainable communication and col-
laboration within LMIC research.
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60 Running Water While Bathing Is a Risk 
Factor for Pediatric Scald Burns
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Introduction: Scalds are the most common mechanism of 
burn in children, and a significant proportion of these injuries 
are associated with bathing. Burns sustained while bathing 
present a unique opportunity for injury prevention; previous 
studies have examined lowering water heater temperatures, 
however reputable infant bathing educational resources do 
not explicitly recommend avoiding running water and the 
risks that it could pose. In an effort to inform prevention 
programs, this study seeks to determine the incidence and 
circumstances of running water in bathing scald burns at our 
institution.
Methods: A retrospective review was performed of records 
from an American Burn Association verified center over a ten 
year period (1/1/2010 to 12/31/2019). This center treats both 
children and adults and is affiliated with an academic hos-
pital in a major urban center. The burn database was queried 
for scald injuries in children less than three years involving 
bathing. The Child Advocacy and Protective Services team 
provides inpatient consultation for all children less than three 
years old with burn injuries allowing us to analyze the specific 
events surrounding the bathing scald burns in this cohort.
Results: A total of 123 patients met inclusion criteria. Three 
bathing safety risk factors were specifically noted in the chart 
review: (1) running water, (2) lack of caregiver presence for 
duration of bathing, and (3) failure of caregiver to check 
water temperature before bathing. Of the cases identified, 
107 (87%) had clear documentation of running water as part 
of the history of injury, 66 (54%) cases involved failure of 
caregiver to check the water temperature before bathing and 
53 (43%) cases did not have a caretaker present for the du-
ration of the bath. In cases with only one risk factor, run-
ning water was identified in 34 (94%) out of 36 cases, and 
in cases with one or two risk factors, running water remained 
the primary risk factor with 38 (90%) out of 42 cases. When 
looking at the combination of risk factors, only three (2%) 
cases had no risk factors while 77 (63%) involved two or 
more risk factors.
Conclusions: The vast majority of bathing burn injuries in 
this series involved running water. In addition, a significant 
number of scald burns occurred from running water alone, 
even without the other identified risk factors. Conversely, 
only 2% of scald burns associated with bathing featured none 
of these three risk factors, suggesting that these injuries could 
be greatly impacted by safe bathing education.

61 A Burn Center’s Experience with COVID-19 
Positive Burn Patients
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Introduction: The emergence of SARS-COV-2 and the 
COVID-19 pandemic has complicated the presentation, 
treatment, and prognosis of all types of patients. Further 
characterization and analysis of how concomitant COVID-
19 infection impacts different patient populations is impor-
tant for improving treatment strategies. Patients with burn 
injures often require ICU-level care, mechanical ventilation, 
and extensive surgical intervention. Concomitant COVID-
19 infection in this population presents a new challenge to 
clinical teams. The purpose of this project is to compare 
COVID-19 positive burn patients treated at a regional burn 
center with those that are not.
Methods: Following IRB approval, our institution’s burn 
registry was queried from March 2020-June 2021. Data 
on demographics, injury circumstances, COVID-19 status, 
and outcomes were collected. Continuous variables were 
nonparametric and\compared using Mann-Whitney U test. 
Categorical variables were compared using Chi-squared with 
Fischer’s Exact test, where appropriate.
Results: Of the 622 patients admitted at our institution, 19 
tested positive for COVID-19 during their hospitalization. 
Demographic and injury information is reported in Table 
1. There were statistically significant differences between the 
COVID-19 positive and negative groups in regard to race 
and presence of inhalation injury (p=0.0002, p=0.0002). The 
TBSA burned was slightly higher in the COVID-19 positive 
group (9.1 vs 6.7%). COVID-19 positive patients spent more 
time ventilated (48±32.5 vs.12.2 ± 16.2 days, p=0.0035**) 
and had both longer ICU (42.71±37.41 vs 11.1±15.4 days, 
p=0.0175*) and hospital (26.32±32.14 vs 8.177±11.95 days, 
p< 0.0001***) lengths of stay (LOS). No COVID-19 positive 
patients died while 5% of the COVID-19 negative patients 
did. All outcomes were statistically significant. 
Conclusions: Despite similar TBSA injury burden and age 
breakdown, patients at our institution who tested positive 
for COVID-19 required more time on the ventilator and 
were hospitalized longer. People of color had a higher per-
centage of positive tests than their Caucasian counterparts. 
While mortality rates were higher in the COVID-19 nega-
tive cohort, morbidities associated with longer LOS must be 
considered. 
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62 The Impact of ICD10 on the Incidence of 
Abuse in the National Burn Repository
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Introduction: Previously, cases of abuse may only have been 
coded as such when the investigation was complete, thus 
skewing the data available in the National Burn Repository 
(NBR) toward more severe or obvious cases of abuse.   The 
introduction of the ICD10 coding system in 2015 brought 
with it the concept of “confirmed” and “suspected” cases 
of abuse.   We hypothesized that the creation of these two 
categories might shift our understanding of non-accidental 
pediatric burn injuries.
Methods: We queried the NBR, a retrospective database 
maintained by the American Burn Association (ABA) which 
contains data submitted by all ABA-verified burn centers 
as well as some non-verified centers, for all children under 
the age of 18.   Data were cleaned using e-codes where ap-
propriate.  To create equal samples, we created two cohorts: 
the ICD-9 sample comprises all children treated from 2012-
2014, and the ICD-10 sample includes all children treated 
from 2016 to 2018.   Data from 2015 were omitted as the 
ICD-10 coding system was introduced part way through the 
year.
Results: A total of 34,456 patients are included in the 
sample, including 18,783 (54.5%) in the ICD-9 group and 
15,673 in the ICD-10 group.  The most common causes of 
injury in both eras was scald (48.7% in ICD-9 and 55.2% 
in ICD-10), followed by fire/ flame (20.3% in ICD-9 and 
20.9% in ICD-10).  The overall rate of abuse (including both 
suspected and confirmed abuse in the ICD-10 group) was 
higher in the ICD-9 era than the ICD-10 era (4.2 vs 3.2%, 
p< 0.001).  As seen in previous studies, children with injuries 
due to abuse were younger (median age 2.0 vs 3.0 years, p< 
0.001), had a larger median burn size (3.0 vs 5.0%, p< 0.001), 
a longer hospital length of stay (2.0 vs 4.0 days, p< 0.001), 
and a higher rate of mortality (0.8 vs 0.5%, p< 0.001).  In 
the ICD-10 cohort, only 17 cases were coded as “confirmed” 
abuse (0.1%) and 478 were coded as “suspected” (3.0%).   
In contrast, in the ICD-9 group, 789 patients (4.2%) were 
coded as being victims of abuse.
Conclusions: We expected that adoption of ICD-10, with 
its ability to yield increased data granularity, would yield a 
higher overall incidence of injury.  Specifically, we expected 
more patients with smaller injuries to be included in the new 
“suspected” category, given the lower threshold to apply that 
diagnosis.   However, this was not demonstrated in the NBR 
dataset, and in fact the overall incidence of abuse decreased.  
Given the added layers of complexity within the ICD-10 
system, it is possible that the differences reflect challenges 
in coding cases of abuse rather than actual epidemiological 
changes.

63 Left out in the Cold: The Impact of 
Psychosocial Comorbidities on Victims of 
Frostbite
Aurelie Tran, BA, Hannah Glick, BS, Mary R. Shen, 
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Gary Vercruysse, MD, FACS
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Introduction: Patients with psychiatric or substance use 
disorders (SUD) and those experiencing homelessness have 
been identified as populations likely disproportionately af-
fected by frostbite injury. However, the literature is sparse in 
regards to morbidity and mortality in these patients. As such, 
we sought to examine and characterize factors associated with 
worse outcomes and increased resource utilization in this pa-
tient population.
Methods: Adult patients admitted to a single ABA-
accredited burn center for frostbite between 2013-2021 were 
identified using an institution-specific data registry. A retro-
spective chart review was conducted on patients meeting in-
clusion criteria, as identified by ICD-10 and ICD-9 codes. 
The primary outcome was morbidity and mortality associ-
ated with frostbite, including hospital length of stay, number 
of operations, and readmission. Chi-square and t-tests were 
utilized to compare patients with and without SUD (alcohol, 
drug, or positive urine drug screen), psychiatric disorders, or 
homelessness.
Results: In total, 54 patients were identified (70% male), 
19% had documented non-alcoholic SUD, 50% had al-
cohol use disorder, and 14% were homeless. No significant 
differences were found between these patients and others in 
terms of the number of operations or amputations required. 
However, patients with positive SUD screen (32.0% vs 8.0% 
p=0.03), positive UDS (46.7% vs. 0%, p=0.015), psychiatric 
disorders (27% vs. 0%, p=0.034), active drug use (50% vs 
14.3%, p=0.01), or homelessness (50% vs 15%, p=0.026) 
were more likely to be readmitted with wound infections 
or progression of gangrene. Finally, patients with psychi-
atric disorders were more likely to require additional opera-
tions (1.8 vs 0.6, p=0.02) and longer length of hospital stay 
(16.0 +/- 2.9 vs 7.7 +/- 2.8, p=0.046).
Conclusions: Our results suggest significant differences in 
resource utilization and morbidity between those with and 
without a history of SUD, psychiatric disorder, or homeless-
ness. Subsequent allocation of resources should target out-
patient needs of at-risk patients to avoid similar outcomes. 
Future research should be focused on elucidating reasons 
for these differences which may include issues accessing fol-
low-up care, inability to adhere to wound care, and more.
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Introduction: The loss of income from injury, additional 
health care expenses, and inability to return work can lead 
to unsatisfactory outcomes. Community level disadvantage 
(e.g., low high school completion, low home ownership, low 
income) are more common among minority groups.   We 
hypothesized community level disadvantage would nega-
tively impact the ability to return to work after burn injury. 
This could serve to identify patients who need focused social, 
vocational, and financial support during rehabilitation.
Methods: Data from adult participants in a large multicenter 
database from 1998-2021 were linked by zip-code to three 
multi-domain community level-indices: i) Distressed 
Communities Index, ii) Social Vulnerabilities Index (SVI), 
iii) Social Deprivation Index (SDI). Cohort characteristics, 
the distribution of each index within cohort, and days to re-
turn to work were described. Fit and strength of association 
between the indices and return to work was assessed with 
multi-level logistic regression models. A non-responder anal-
ysis examining demographic and clinical differences between 
was performed using Chi-square tests and Wilcoxon rank 
sum tests to understand potential bias in the findings.
Results: A total of 1960 participants provided both zip 
code and employment data 6 months after injury. 75% of 
participants  were male. Mean age was 39. Race/Ethnicity 
Data:  81.4% identified as White, 11% Black, and 7% as 
“other” race; 84% of the participants as non-Hispanic or 
Latino. Median burn size was 20% TBSA (IQR 0.1-95.0), 
and length of hospitalization was 30 days (IQR 0-379).  Of 
the community indices tested, both DCI and SVI were as-
sociated with return to work with DCI having the strongest 
association with return to work after injury, irrespective of 
indices. However, when DCI and SVI were included in the 
model to represent community disadvantage, the impact of 
race on return to work was less. Participants who did not pro-
vide employment information were younger, sustained larger 
burn sizes, and had longer LOS compared to those who did.
Conclusions: DCI and SVI are associated with return 
to work after burn injury and can be used to focus lim-
ited social, vocational, and financial services. Minoritized 
participants were less likely to return to work but they live 
in communities with greater disadvantage (e.g. fewer em-
ployment opportunities), which highlights the public health 
impacts of structural racism.
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65 Therapist Confidence Utilizing Virtual Range 
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Introduction: Since the SARS-CoV-2 virus (COVID-
19) was officially declared a pandemic, there has been a 
marked increase in virtual clinical care. Between 2019 and 
2020, telehealth (TH) visits, including tele-rehabilitation 
(TR), increased from 11% to 46%. While many therapy 
interventions can be performed with verbal guidance or 
demonstration, objective tool-based outcomes such as 
goniometrics , a valuable tool to determine burn survivor 
progress, have proved more challenging. The purpose of this 
study was to evaluate the level of confidence of therapists 
using three different remote methods of measuring finger 
range of motion (ROM).
Methods: Therapists evaluated finger ROM position of a 
mannequin model via a simulated TH visit using three dif-
ferent methods: Goniometry (GON), Visual Estimation (VE), 
and Electronic Protractor (EP). Pre and post-questionnaires 
were used to assess the participant’s experiences and comfort 
with each method of measurement. Descriptive statistics are 
used to report clinician opinions. A linear mixed effect model 
was used to determine the interaction of bias as a function 
of clinician characteristics (i.e., experience, familiarity, etc.).
Results: A total of 30 therapists and one hand surgeon 
participated.  All reported some (30%) or a lot (70%) of fa-
miliarity with standard GON, and most reported some (30%)
or a lot (40%) of familiarity with finger-specific goniometry. 
Post-testing, clinicians reported VE (80%) as the most diffi-
cult method and EP (73%) as the easiest. Only 7% reported 
feeling more confident with TR compared to in-person 
measurements, 27% felt equally confident, and 67% felt 
less confident. The average time to conduct the remote as-
sessment measurement was 11:45 minutes using GON, 
4:27 minutes using VE and 9:47 minutes using EP. There 
was not a significant relationship  between performance bias 
and years of experience (p=0.587), familiarity with GON 
(p=0.406), familiarity with finger GON (p=0.709) or pro-
fession (p=0.281).
Conclusions: Despite the transition to virtual care, the 
mandate for valid and accurate documentation of functional 
outcome measures, including ROM, remains. Our study 
showed that the tools used for TR may not be the same as 
for in-person and clinicians need to adapt their approaches 
and skillsets. In addition, training with these new tools is es-
sential for clinician confidence. In addition, there was not a 
relationship between experience and performance, suggesting 
that TR joint measurement is accessible to clinicians of all 
experience levels with proper training. 

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



April 5–8, 2022 • Las Vegas, NV S45

66 The Association of Burn Size and Global 
Functioning: A Preschool LIBRE1-5 Study
Kate E. Surette, BA, Pengsheng Ni, MD, 
Khushbu F. Patel, MA,  
Silvanys L. Rodríguez-Mercedes, BA, 
Camerin A. Rencken, ScM, Renata Fabia, MD, PhD, 
Carrie Tully, Clinical Psychologist, Tina L. Palmieri, 
MD, FACS, FCCM, Kathleen S. Romanowski, 
MD, Petra Warner, MD, Frederick J. J. Stoddard, Jr, 
M.D., Jeffrey C. Schneider, MD, Lewis E. Kazis, ScD, 
Colleen M. Ryan, MD
Shriner's Hospitals for Children - Boston, Boston, 
Massachusetts; Boston University School of Public 
Health, Boston, Massachusetts; Shriners Hospitals 
for Children - Boston/MGH, Boston, Massachusetts; 
Shriners Hospitals for Children - Boston, Boston, 
Massachusetts; Shriners Hospitals for Children - Bos-
ton, Seattle, Washington; Nationwide Children's Hos-
pital, Columbus, Ohio; Children's National Hospital, 
Washington, District of Columbia; UC Davis and 
Shriners Hospitals for Children Northern California, 
Sacramento, California; University of California, 
Davis and Shriners Hospitals for California North-
ern California, Sacramento, California; Shriners 
Children's Ohio, Dayton, Ohio; Harvard Medical 
School, Boston, Massachusetts; , Massachusetts; Boston 
University School of Public Health, Spaulding Reha-
bilitation Hospital, Harvard Medical School, Boston, 
Massachusetts; Harvard Medical School, Boston, 
Massachusetts 

Introduction: Between the ages of one and five, children 
gain increased mobility and begin to explore their surround-
ings. This makes them a particularly vulnerable age group for 
burn-related injuries, which can influence a child’s physical 
and psychosocial development. Previous research in adult 
burn survivors associated larger burn size with poorer func-
tional outcomes for social activities. Currently, there are 
limited data on the association in preschool aged survivors 
between burn size and functioning. The aim of this study is 
to understand how demographic characteristics, particularly 
burn size, correlate with the global functioning items using 
data from the Preschool-LIBRE1-5 study.
Methods: The Preschool-LIBRE1-5 was field-tested with 
426 parents of burn survivors. Eight global items assessed 
change in functioning in four domains (physical, psycho-
logical, communication & language, and social) compared 
to pre-burn functioning. Demographic variables included 
gender, race, age at survey completion, total body surface 
area burned (TBSA), ethnicity, and pain severity. Post-burn 
abilities were assessed with “Following the burn injury, my 
child lost abilities he/she had before the burn injury in…”, 
measured with a yes or no response and compared to other 
children without burns with, “Compared to other children in 
the same age, in general, how would you rate your child’s…”, 
measured with a 5-point Likert scale ranging from much 
worse to much better. Multivariate logistic regression with 
multiple imputation for missing values were used to measure 
the association between demographic characteristics and 
global items.
Results: The population had a mean age at time of burn 
injury of 1.9 + 1.1 years and mean TBSA% of 4.2 +  8.0. 
Of the 426 participants, 305 have a TBSA < 5%, 45 have a 

TBSA between 5%-15% and 45 have a TBSA >15%. Larger 
TBSA was associated with lower odds of abilities in func-
tional status for all four global functioning items. Adjusted 
odd ratios with 95% CI’s included communication and lan-
guage 0.57(0.35,0.93), physical function 0.55(0.37,0.83), 
social function 0.33(0.2,0.52), and psychological/behavioral 
function 0.49(0.31,0.75). There was also a negative correla-
tion of larger TBSA with weaker social abilities of the child 
compared to other children without burns.
Conclusions: The findings of this study show a negative 
association between a child’s burn size and parent-reported 
functioning in the four domains post-burn injury. These 
findings may help clinicians improve pediatric recovery and 
rehabilitation. D
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67 Transient Dysphagia After Burn Injury in 
Children: An Under-identified Problem
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FACS, FCCM, David Greenhalgh, MD, Soman Sen, 
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Shriners Hospitals for Children Northern Califor-
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Introduction: Severely burn injured pediatric patients are 
at risk of dysphagia (difficulty swallowing) due to prolonged 
intubation or tracheostomy placement.  To improve the early 
identification and treatment of dysphagia, we implemented 
a swallowing assessment protocol.  We hypothesized that the 
swallowing assessment protocol is effective for identifying 
and treating dysphagia after prolonged intubation.
Methods: Between October 2016 and December 2020, 
pediatric burn patients with facial burn injuries, prolonged 
mechanical ventilation, tracheostomy, inhalation injury and/
or anoxic events were placed on the swallowing protocol. 
The protocol included a Transitional Swallow Screen (TSS) 
performed within 24 hours after extubation or decanulation 
by an advanced practice swallow occupational therapist. If 
signs of dysphagia were noted, recommendations on diet 
consistency and treatment for positioning and feeding were 
implemented. Regular reassessments continued until the pa-
tient was determined to have regained premorbid swallowing 
function.   Data on patient demographics, burn character-
istics, dysphagia, treatment and outcome were collected. 
Descriptive statistics were used to describe the population, 
treatments and outcome.
Results: A total of 33 pediatric burn patients were included.  
Mean age was 8.1±5.9  years and TBSA was 48.1±26.8%.   
Median time from injury to swallow assessment was 45 (21-
81) days.  The majority of patients suffered from flame burns 
(70%).  Almost all of the patients were intubated (97%) and 
85% underwent a tracheostomy.  Patients had a facial burn 
(73%), inhalation injury (24%) or anoxic injury (15%). 
Transient dysphagia was diagnosed in 79% of patients. 
Subsequent therapeutic procedures as a result of the TSS 
included: neurologic re-education (30%), swallow therapy 
exercises (55%), desensitization (42%), and patient/ family 
training and supervision (79%). All patients eventually 
returned to normal swallow and regular diet. This occurred at 
an average of 72.5+46.7 days post injury and 8.2+18.0 days 
post swallow assessment.
Conclusions: Pediatric patients with substantial burn injury 
may not only be at risk for aspiration but also have other 
forms of dysphasia that require intervention. Implementation 
of a swallowing protocol can identify patients who required 
further therapeutic intervention and can guide the recovery 
of safe swallowing and functional oral intake.

68 The Association Between Body Mass Index 
and Physical Function in Adult Burn 
Survivors
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University of Texas Medical Branch, Galveston, Texas; 
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University of Texas Medical Branch, Galveston, Texas; 
, Massachusetts; Harvard Medical School, Boston, 
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Introduction: An area of rehabilitation research in burns is 
the impact of co-morbidities.  Obesity is one of these, is an 
increasing public health concern, and its role remains contro-
versial regarding burn injury and physical recovery.  Our aim 
was to evaluate associations between body mass index (BMI) 
as a measure of obesity, at discharge and self-reported phys-
ical function (PF) during recovery of adult burn survivors. 
Methods: This study included data that was collected by four 
American Burn Association-verified burn centers, which con-
tribute to the Burn Model System National Database project. 
The data included BMI obtained at hospital discharge and 
self-reported Patient-Reported Outcomes Measurement 
Information System (PROMIS)-29 PF-mobility and upper 
extremity scores assessed at 6-, 12-, and 24-months after 
burn.  Mixed linear models for repeated measures and regres-
sion models were used to assess associations between BMI 
and PROMIS-29 PF scores over time. Values are expressed as 
means ± SD. Significance was set at p< 0.05.
Results: A total of 502 adult patients aged 47  ± 16  years 
were included, with mean total body surface area burned 
(TBSA) of 17 ± 18 % (range; 1.0-88%) and mean BMI of 
23.1 ± 5.4 kg*m-2 (range; 14.0-64.7 kg*m-2).  We found no 
significant effect at 6 months (beta=-0.045, p= 0.54) nor at 
12 months after injury (beta=-0.063, p= 0.44) when adjusted 
for age, burn size, and sex, however, BMI at discharge had 
a significant negative effect on self-reported mobility scores 
24 months after injury (beta=0.218, p=< 0.05).  
Conclusions: Increased weight (i.e. BMI) at discharge was 
negatively associated with PF during recovery. Benefiting 
from a large sample size, our analysis suggests that long term 
recovery and restoration of PF in adult burn survivors is 
compromized by excess body weight. 
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69 Early Post-operative Mobilization After 
Treatment of Burn Wounds with Autologous 
Skin Cell Suspension
Jenna C. Kelly, PT, DPT, Emma C. DeJournette, 
OTR/L, Steven A. Kahn, MD, FACS
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Introduction: Early mobilization has become popular in the 
literature and the benefits in critically ill patients are well-
documented. However, early mobilization in burn care is un-
defined. Clinical practice guidelines regarding post-operative 
mobilization (POM) of patients with burn injury, especially 
after autografting, are limited, resulting in significant practice 
variance among burn centers. Furthermore, data on mobili-
zation after treatment with autologous skin cell suspension 
(ASCS), is even more limited, and wider practice variation 
exists. We hypothesize early POM is safe and does not com-
promise healing or lead to graft loss. 
Methods: A retrospective chart review was performed to 
examine mobility interventions utilized for patients, with 
mixed partial and full thickness burns, who received ASCS 
with polylactic acid sheet, with or without meshed splint-
thickness skin grafting (STSG), over 6 months. Data included 
demographics, operative procedure, dressing, post-operative 
restrictions, POM date by burn therapy, and presence of graft 
loss ( >25% of grafted area with need for regrafting). The data 
was analyzed to corelate POM day and graft success. Initially, 
the authors utilized manufacturer splinting guidelines before 
becoming more judicious with aggressive early mobiliza-
tion. Patients at risk of noncompliance and graft sheer were 
splinted.
Results: Fifteen patients were included in the study. In those 
patients, 25 body areas were grafted with 17 areas receiving 
ASCS with polylactic acid sheet and 8 areas additionally re-
ceiving STSG. On post-operative day (POD) 0, four areas 
were splinted and no range of motion (ROM) was performed 
at the joint. The authors splinted 3 out of 4 patients (75%) 
due to initial manufacturer splinting guidelines. The 4th pa-
tient was splinted due to compliance concerns. For the other 
21 areas, active ROM, functional mobility and performance 
of activities of daily living with functional movement was 
allowed on POD 0. A burn therapist actively treated 64% of 
patients on POD 0-1 and 100% of patients were treated by 
POD 2. Minimal patchy graft loss (median 1.5%) was noted 
in 6 grafted areas including 1 area which crossed a knee de-
spite immobilization. No graft loss was related to POM and 
was attributed to factors including infection or wound con-
version and, by definition, no significant graft loss was found.
Conclusions: While the sample size is limited, this study 
suggests early POM of ASCS is safe and does not lead to 
graft loss. Considerations for mobilization techniques, such 
as ROM and functional mobility, should include joint in-
volvement, presence of STSG with ASCS overspray, and 
other patient factors such as health literacy and compliance. 
Additional prospective studies should be dedicated to the 
examination of POM to develop clinical practice guidelines 
which can be widely utilized across burn therapy.

70 Effect of of Virtual Reality on Pain Reduction 
in Robot Training in Burn Patients
So Young Joo, Cheong Hoon Seo
Hangang Sacred Heart Hospital, Yeongdeungpo-
gu, Seoul-t'ukpyolsi; Hallym University, Seoul, 
Seoul-t'ukpyolsi 

Introduction: Burn injuries and their treatment are ex-
tremely painful. This study aimed to determine whether vir-
tual reality (VR) can reduce pain during robot-assisted gait 
training (RAGT) in burn patients, by analyzing the cerebral 
blood flow (CBF) in the prefrontal cortex over time, using 
functional near-infrared spectroscopy (fNIRS). 
Methods: The patients included in this study complained of 
a pain score≥5 on a visual analog scale (VAS) during RAGT, 
which was performed 10 times for 2 weeks. Each session 
consisted of 15 min of VR application, a 2 min break, and 
15 min without VR. The average values of oxy-hemoglobin 
and deoxy-hemoglobin in the prefrontal cortex using fNIRS 
were calculated at four stages: temporal delay time with only 
RAGT, RAGT without VR, temporal delay time with RAGT 
and VR, and RAGT with VR. The pain scores and CBF were 
evaluated in sessions 1, 5, and 10 of the RAGT. 
Results: The mean VAS pain scores were significantly lower 
(P< 0.05) in the experimental condition than in the control 
condition. Oxy-hemoglobin in the prefrontal lobe increased 
significantly when RAGT was performed with VR.
Conclusions: Therefore, VR may be a strong non-
pharmacological pain reduction technique for burn patients 
during physical therapy.
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71 Burn Intensive Care Unit Early Mobility 
Competency Based Orientation
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Kiane Bergeron, DPT, Jeanne Lee, MD,FACS
UC San Diego Health, Alpine, California; UC San 
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Introduction: Competencies in healthcare are used to teach 
practice standards, to establish expectations for professional 
growth, and to evaluate and improve the effectiveness of ed-
ucational programs. Benefits of early mobilization of Burn 
Intensive Care Unit (BICU) patients include improved 
ICU related weakness and delirium, range of motion, and 
decreased length of stay while promoting functional in-
dependence. A  rehabilitation competency was developed 
for early mobility with the patient in the BICU using na-
tionally agreed-upon standards for competence. By design 
this competency for BICU early mobility is part of a tiered 
training structure, with the burn rehabilitation and pediatric 
competencies serving as additional tiers of burn therapist 
training at our organization. The goal of this competency is 
to provide direct therapist training, including alignment with 
the inter-professional team involved with this intervention. 
Methods: A pretest was issued regarding BICU early mo-
bility competency. The pretest asked the therapist to indicate 
their perceived level of competence in the areas of functional 
mobility, indications and contraindications of BICU early 
mobility, Respiratory Care Provider (RCP) protocols and 
documentation of BICU early mobility. Based on the results 
of this pretest, it was identified that BICU early mobility 
would be prioritized as the next training tier. The BICU Early 
Mobility Competency was created in Competency Based 
Orientation (CBO) format, including nationally agreed-
upon standards for burn therapist competence. The method 
of this training is designed to occur with an ongoing patient 
case study for validation, with the CBO as the teaching tool. 
Results: Creation of this competency as part of a tiered 
training allows our burn center to have an educational pro-
gram which aligns with the nationally agreed-upon standards 
for burn therapist competence. Creation of this competency 
resulted in direct communication channels between rehabili-
tation, RCP, nursing and physician teams.
Conclusions: This tiered system allows for time man-
agement of the validator signing off on competencies, and 
encourages use of current resources and literature in the areas 
of burn therapist competence and professional development.  

72 Burn Rehabilitation Non-invasive Approach; 
Lower Extremity Burns
David H. Funk, DPT, Sandra Fletchall, OTR/L, 
CHT, MPA,FAOTA, Sai R. Velamuri, MD, FACS
Firefighter's Burn Center, Memphis, Tennessee; 
Firefighter's Burn Center, Memphis, Tennessee; 
Firefighter's Burn Center, Memphis, Tennessee 

Introduction: An increase intolerance to weight-bearing 
or ambulation was noted when second degree burns were 
sustained in the lower extremities, specifically knee distally.   
Patients were noted to request additional pain medication 
and/or additional time in the bed, which are not this burn 
center’s burn rehabilitation activity protocol.
Use of double ace wraps, from knee distally, was initiated to 
increase patient’s participation in burn rehabilitation therapy.  
A retrospective chart review was used to determine if there 
were similar factors could be identified to anticipate use of a 
lower extremity double ace wrap.
Methods: Retrospective chart review from July 2020 to 
August 2021 was performed to identify lower extremity 
burns.   Inclusion criteria included: age 13 or greater; 
admitted to this burn center w/LOS greater than 24 hours, 
received burn rehabilitation therapy; second and third degree 
burns located below the knee; and pre-admission status of 
independent ambulator.
Chart review included 104 patients, with criteria met by 19 
males and 5 females.   The average age was 38.9 years with 
a range of 13 to 78 years.  Length of stay ranged from 1 to 
30  days and pre-exiting medical history included diabetes, 
type II in 8.3% and hypertension in 16.7% of the patients.
The TBSA ranged from 1.15% to 42%.  Surgical procedures 
of BWE w/dermal/epidermal skin substitute application 
from knee distally, occurred in 50% of the patients; 37.5% 
underwent BWE w/allograft and within 5-7 days underwent 
meshed split thickness skin grafts; 4% underwent BWE with 
placement of xeroform.  8.3% did not require surgery.
Results: All patients involved in the study required use of 
double ace wraps during hospital stay. Duration of use of 
double ace wraps depended on subjective report of abnormal 
sensations. Use was required mainly in the acute phase of 
burn injury prior to autografting, in partial thickness burns 
that underwent surgical procedure for application of dermal/
epidermal skin substitute, or in patients that did not require 
autografting.
Patient’s verbalizations of abnormal sensations with attempts 
to immediately weight bear or ambulate included: shooting 
pain, stinging pain, throbbing sensation, pins and needles.   
Reports of abnormal sensations and increased compliance 
with burn rehabilitation therapy was noted immediately fol-
lowing application of double ace wrap.
Conclusions: Burn Rehabilitation therapy protocol now 
includes close identification of superficial or deep second 
degrees located distally to the knee and patient’s verbal 
descriptions of abnormal sensations with attempts to place 
feet into a dependent position.  Burn Rehabilitation therapy 
has developed a wearing schedule of the double ace wrap 
which has resulted in no adverse effects and positive patient 
compliance and participation.  
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73 Associations Between Pre-burn Occupation 
Type and Employment Outcomes at One Year
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Introduction: Reintegration into the workforce after burn 
injury is an important issue for survivors. In a 2012 system-
atic review, 28% of burn survivors never returned to any 
form of employment. Although pre-burn employment status 
is strongly associated with post-burn employment, there are 
little data on the role of pre-injury occupation type on work-
place reintegration. The aim of this project was to assess the 
impact of occupation type on employment outcomes after 
burn injury.
Methods: Data from the National Institute on Disability, 
Independent Living, and Rehabilitation Research Burn 
Model System National Longitudinal Database from 2015 
to 2021 were used to investigate the association between oc-
cupation type and employment outcomes. Occupation type 
was classified into two groups, Labor and Non-labor, using 
the U.S. Bureau of Labor Statistics Standard Occupational 
Classification System. Demographic and clinical data were 
compared between groups. Mixed regression analyses 
examined associations between pre-burn occupation type and 
post-burn employment outcomes (employment at 1  year, 
days to return to work), controlling for age, gender, race, eth-
nicity, pre-injury employment, and burn size.
Results: Of the 600 patients who were employed pre-injury, 
247 (41%) identified with a non-labor occupation and 353 
(59%) with labor occupations. The Labor group was more 
male (82% vs. 61%) and Hispanic (23% vs. 6%), younger 
(mean age 42.1 vs. 48.3 years), less educated (high school or 
less, 25% vs. 11%) and more likely to have been injured at 
work (28% vs. 14%) compared to the Non-labor group (p< 
0.001 for all comparisons). Changes in occupation were seen 
from pre-injury to post-injury; 16% of working survivors 
changed from Non-labor to Labor and 13% from Labor to 
Non-labor occupation types. For those who did return to work 
after injury, the average time to return to work was greater for 
Labor compared to the Non-labor group (150 vs 100 days; 
p=0.003).  Additionally, those in the pre-injury Labor group 
were less likely to be employed at 12 months compared to the 
Non-labor group (odds ratio = 0.41; p=0.009).
Conclusions: Pre-injury occupation type is associated with 
employment outcomes after injury.   Therefore, occupation 
type can be used to inform vocational reintegration resources, 
such as vocational rehabilitation programs, to optimize sur-
vivor outcomes.
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Introduction: Children ages one to five years old are nat-
urally curious and build their personality and social skills 
through interactions with others. Positive peer relations are 
especially important after a burn injury as bullying and peer 
rejection can delay development of social skills. This study 
assessed the association between burn injuries and burn 
survivors’ ability to connect with and maintain peer relations 
in this age group using the Preschool-LIBRE 1-5 (Life Impact 
Burn Recovery Evaluation).
Methods: The Preschool-LIBRE1-5 was field-tested with 426 
parents of burn survivors. Each item was scored on a 5-point 
Likert scale ranging from 0 (never) to 4 (always). Data was 
recoded for selected items such that higher scores denote 
better functioning. Classic test theory methods were used to 
assess the peer relation items from a social functioning do-
main. Individual items and mean scores in the domain were 
examined. Multiple linear regression analyses (controlling for 
gender, race and ethnicity, pain severity, burn injury to crit-
ical area, burn size, and age at survey completion) measured 
the association between demographic and clinical character-
istics and calculated a peer relation score based on multiple 
imputation samples. 
Results: The mean age was 3.06 + 1.41  years, mean time 
since injury of 1.16 + 1.34  years, mean total body sur-
face area (TBSA%) of 4.21 + 7.92, and 55.16% male and 
74.18% white. Items from peer relations item pool (n=15) 
were identified as a unidimensional scale (α=0.92, item-total 
correlations for all 15 items >0.4, ratio of the 1st and 2nd 
eigenvalues (8.729/1.287=6.78)  =  > 4). The mean peer re-
lation score was 2.86 + 0.76. The two items with the lowest 
and highest score were “My child would ask for things nicely 
when playing with other children” (x̄ = 2.09) and “My child 
liked to play near and be with family members and friends 

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



S50 American Burn Association 54th Annual Meeting

(x̄ = 3.59) respectively. Results indicated that age was a sig-
nificant predictor, such that older age at survey completion 
was significantly associated with higher peer relation score 
(β = 0.16, p < 0.0001). With each year of age increase, peer 
relationship score increased by 0.16 + 0.21 points. 
Conclusions: Preschool-aged burn survivors, as reported by 
parents, often had the ability to connect with peers through 
imitation and participating in play activities, and maintained 
peer relationships well. These findings emphasize the impor-
tance of promoting early interventions that build social skills, 
allowing for positive interactions with peers and improving 
social functioning in the long-term.

75 Patient Reported Outcome Measures 
Associated with Burn Severity
Golddy M. Saldana, David Greenhalgh, MD, 
Soman Sen, MD, Tina L. Palmieri, MD, FACS, 
FCCM, Kathleen S. Skipton Romanowski, MD, 
FACS
UC Davis School of Medicine, Sacramento, Cali-
fornia; ; UC Davis, Sacramento, California; UC 
Davis and Shriners Hospitals for Children Northern 
California, Sacramento, California; UC Davis, Sac-
ramento, California 

Introduction: Burns continue to be a leading cause of un-
intentional injury sustained by children. The lasting effects 
of burn treatment on pediatric patients’ quality of life 
are still poorly understood. Patient-Reported Outcomes 
Measurement Information System (PROMIS) is a reliable 
tool that evaluates a patient’s physical, mental, and social 
health. To measure the impact of burn injuries on quality of 
life, we integrated the use of PROMIS into our outpatient 
clinic. Our aim for this study is to determine the effects of 
patient demographics, burn treatment, and burn characteris-
tics on PROMIS scores.
Methods: A retrospective review of patient and PROMIS 
data collected at our institution from June 2016 to August 
2019 was conducted.   Patient demographics, burn in-
jury characteristics, PROMIS Pediatric Mobility, Upper 
Extremity, Pain Interference, and Peer Relationships scores 
were collected. Statistical analysis was conducted using 
Wilcoxon Two-Sample Test, Chi-Square, and Pearson’s 
Correlation Coefficient. 
Results: 163 pediatric burn patients completed PROMIS 
questionnaires. The median injury age was 5.94  years (in-
terquartile range (IQR)= 6.9) and had a median total body 
surface area of 15% (IQR = 25.5). Individual burn character-
istics did not impact Peer Relationships scores; however, they 
did have a significant effect on Upper Extremity, Mobility, 
and to a lesser extent, Pain Interference scores. Older injury 
age (-0.24, p = 0.02), longer length of stay (-0.25, p = 0.02), 
larger total body surface area (-0.27, p = 0.009), and more 
operating room visits (-0.28, p = 0.006), were associated with 
worse Upper Extremity scores. Similarly, older injury age 
(-0.2, p = 0.04), longer length of stay (-0.25, p = 0.01), more 
days in the intensive care unit (-0.24, p = 0.01), and more 
operating room visits (-0.26, p  =  0.01) impacted Mobility 
scores. Worse Pain Interference scores were correlated 
with longer length of stay (0.24, p=0.01), and larger total 
body surface area (0.19, p=0.05). Upper Extremity scores 
correlated with Mobility scores (0.60, p < 0.0001); Pain 
Interference (-0.23, p < 0.02) and Upper Extremity (0.3, p < 
0.003) scores correlated with Peer Relationships scores; and 
Upper Extremity (-0.48, p < 0.0001) and Mobility (-0.42, 
p < 0.0001) scores correlated with Pain Interference scores.
Conclusions: Peer Relationships scores are not influenced by 
patient demographics or burn characteristics. This is in con-
trast with Upper Extremity, Mobility, and Pain Interference 
scores which are all directly affected by burn characteris-
tics. The patients’ impression of their upper extremity func-
tion has the greatest impact on their perceived pain, peer 
relationships, and mobility. 
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76 A Retrospective Review of Factors Influencing 
Return to Work/school in Burn Patients
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Introduction: Treatment and time to healing for burn 
injuries is largely dependent on the depth of the burn, lo-
cation, and size. Treatment varies and can include any 
or several forms of dressings, surgery to remove eschar, 
allografting, autografting, depending on the depth of the 
burn. Hospitalization time ranges from days to months.   
Once discharged, patients continue to follow-up with burn 
specialists to ensure burns are healing properly.  The time it 
takes a burn patient to return to work or school differ and 
can be dependent on many factors including personal choice.   
The objective of this study was to assess the time it took 
patients to return to work or school following burn injuries 
and help identify potential factors influencing their return 
time.
Methods: A retrospective chart review of patients aged 
> 5 years, with TBSA > 10%, requiring hospitalization for 
> 7  days in a two-year span (2018-2019) was performed. 
Patients who did not report employment during admission 
and those who expired during hospitalization were excluded.  
IRB approval was obtained to contact patients via telephone 
who did not report a return to work or school date during 
their outpatient follow-up.  
Results: There were a total of 1579 burn admissions 
from 2018-2019, 93 of those patients met final protocol 
criteria. Seventy-four of those patients returned to work/
school (RTW), and nineteen did not return to work/school 
(N-RTW) as of chart review date. The average total body 
surface area (%  TBSA) for RTW was 18.30 vs. 33.08 for 
NRTW (p=0.0002).   The average length of stay (LOS) for 
RTW was 23.55 vs. N-RTW 51.15 (p=0.0102).   Exact re-
turn to work/school dates were obtained from 67 patients. 
The average length of days to return to work/school (n=67) 
was 102.19 post discharge, the minimum was 2  days, and 
the maximum was 785  days. There were 9 patients in the 
N-RTW group who filed for disability. 
Conclusions: Results suggest the average days per %TBSA 
it takes for burn patients to return to work or school is 5 days. 
Additionally, larger %TBSA burned and longer hospital LOS 
also adversely affected return to work.   Additional studies 
are needed to identify additional factors influencing return 
to work and to identify methods to hopefully improve the 
ability to return to work. 
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Introduction: Financial toxicity negatively impacts recovery 
after injury. Financial assistance (FA; e.g., disability income, 
food stamps, low-income housing voucher) may mitigate the 
impacts of financial toxicity. We aimed to describe FA after 
burn injury and its association with health-related quality of 
life (HRQL) and return to work.
Methods: Data from adult participants participating in a 
multicenter longitudinal database from 2015 to 2021 were 
used for complete-case analysis. Participants were separated 
into two groups: those who received any form of financial as-
sistance due to their burn injury, and those who did not. The 
cohort and FA were described. Multi-level, mixed-effects, 
linear regression was performed to assess the associations of 
FA with VR-12 Physical and Mental Health Component 
Summary scores (PCS, MCS) and return to work. Lastly, a 
propensity score analysis matched 3:1 on age, gender, pre-
injury PCS and MCS, burn size, length of hospital stay, and 
the number of operations as a result of burn injury was used 
to maximally reduce potential confounding.
Results: The analysis included 1,237 participants [725 who 
received FA, 512 who did not receive FA (NFA)]. Participants 
who received FA due to their burn injury were more likely to 
be younger (median 42 FA vs 48 NFA, p-value < 0.001), 
racially minoritized (19.2% FA vs 14.3% NFA, p-value < 
0.001), have larger injuries (21% FA vs. 10% TBSA NFA, 
p-value < 0.001), longer hospital stays (median 29.5  days 
FA vs. 17  days NFA, p-value < 0.001), more days before 
returning to work (median 220  days FA vs 79  days NFA, 
p-value < 0.001), and have a workers compensation insurance 
payer (23.6% FA vs. 9.38% NFA, p-value < 0.001) compared 
to peers who did not receive FA. The number of participants 
who received new FA decreased after the 6-month time point: 
11% at discharge, 33% at 6 months, and 15% at 12 months. 
Propensity score analysis demonstrated that receiving FA was 
associated with lower PCS and MCS scores at all time points 
and longer time to return to work (Table 1).
Conclusions: Given that financial toxicity is associated with 
unsatisfactory recovery after injury, efforts to reduce finan-
cial stressors are needed. FA seems somewhat matched to 
patients with greater recovery challenges (e.g., larger injuries, 
more complex hospitalizations). Additionally, most patients 
do not receive FA for a prolonged period (e.g., >6 months). 
While FA is associated with lower HRQL and longer return 
to work, these data may represent improvement compared to 
what people living with burn injury might have experienced 
without FA and represent unmeasured confounding.
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Introduction: Current early burn care prognostication 
models predict in-hospital mortality (e.g., revised Baux 
Score). However, patients, families and clinicians need more 
holistic tools in the hours and days after injury to identify 
specific factors that might affect their quality of life and in-
dicate a need for more intensive services. This project aims 
to predict Satisfaction with Life (SWL) in survivors of burn 
injury using patient, injury, and care factors available within 
24 hours of admission.
Methods: Two hundred and fourteen participants were 
identified from a multicenter national longitudinal data-
base and merged with clinical data from a single institution's 
trauma registry. Patients were randomized into a training 
dataset (80%) and a testing dataset (20%). A CART algo-
rithm was used to examine the relative contributions of indi-
vidual predictor variables in classifying low SWL at six-month 
follow up (SWL ≤ 20). Seventeen covariables obtained within 
24 hours of index hospital admission were analyzed from five 
domains: demographics, comorbidities, injury, care, and host 
response to injury. Lab values were those closest to but not 
greater than 24 hours after index hospital admission.
Results: Multiple covariables contributed to the SWL score. 
CART analysis selected a pre-injury SWL score < 31 as the 
first node and strongest indicator of low SWL. CART then 
selected the following subgroups at risk for SWL ≤ 20 at 
6 months: (1) hematocrit >55%; (2) lactate >4 mmol/L, age 
> 59; (3) total body surface area (TBSA) burned >30%, pres-
ence of a hand, neck, and/or face burn. The cross-validated 
predictive accuracy of the CART model was 69.4% with 
a cross-validated relative error of 0.379. In the validation 
data set, sensitivity and specificity were 62.5% and 72.0%, 
respectively.
Conclusions: The findings demonstrate the potential feasi-
bility of creating a model that can predict a clinically mean-
ingful quality of life outcome using covariables gathered 
within hours of hospital admission after burn injury. 
Predictive measures suggest that while some of the included 
covariables may be associated with SWL, they are not consist-
ently and reliably predictive of low SWL alone. With more 
data and additional refined inputs, a similar model could 
be used to identify those in need of more intensive services 
earlier on in the hospitalization.
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Introduction: Outpatient peer support groups have been 
demonstrated to help patients reintegrate with the com-
munity and improve self-acceptance following burn injury. 
Despite this, there is little data examining who desires par-
ticipation. This is especially true for minority and socio-
disadvantaged populations. The purpose of this study is to 
examine factors that influence desire to participate in burn 
survivor groups and actual participation rates.
Methods: Patients attending outpatient clinic were asked 
about participation in burn survivor group, interest in joining 
a group, and administered National Institute of Health 
Patient-Reported Outcomes Measurement Information 
System (PROMIS) Managing Emotions (ME) and 
Managing Social Interactions (MSI) questionnaires. Patient 
demographics, total body surface area burned (TBSA), ini-
tial hospital length of stay (LOS), and surgical intervention 
were collected from the medical record. While controlling for 
age and gender, indicators of injury severity and scores on 
PROMIS questionnaires were each examined for associations 
with survivor group interest using Firth or standard binary 
logistic regression.
Results: 70 patients completed surveys in English (60%, 
42/70) and Spanish (40%, 28/70). Current or past partici-
pation in burn survivor group was low (n=3/70, 4.2%), with 
greater interest in joining burn survivor group (n=20/66, 
30.3%). Most patients interested in burn survivor group 
were Spanish speaking (65%, 13/20). Interest in joining a 
burn survivor group was associated with all collected meas-
ures of injury severity (Table 1). Scores on ME and MSI were 
not significantly associated with burn survivor group interest 
(ME p=.636, MSI p=.133).
Conclusions: There is a gap between interest and partici-
pation in burn survivor group, particularly among Spanish 
speaking patients. Patients with increase in TBSA, LOS, 
and undergoing surgery were more likely to express interest 
in burn survivor group participation. Interestingly, patients’ 
self-reported outcomes on emotional distress and interactions 
with others were not related to interest in burn survivor 
group.
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Introduction: Patient-reported outcomes are important 
for burn injury research and clinical practice. The NIH-
funded Patient Reported Outcomes Measurement System 
(PROMIS)-25 profile has been validated for use in diverse 
populations of children with many conditions, though 
not among children living with burn injuries. The purpose 
of this study was to examine the reliability and validity of 
PROMIS-25 scores in children living with burn injury.
Methods: Data were provided by children who were 
participating in a multi-center longitudinal study of outcomes 
after burn injury. The PROMIS-25 Profile, which includes 
4 items for each domain of physical function mobility, anx-
iety, depression, fatigue, peer relationships, and pain inter-
ference, was evaluated for reliability and validity. Floor and 
ceiling effects, unidimensionality, internal consistency, and 
reliability were examined. Correlations with other meas-
ures (Post-Traumatic Growth Inventory-Child (PTGI-C), 
Child PTSD Symptom Scale (CPSS) and Burn Outcome 
Questionnaire Body Image Scale (BOQBI)) were calculated 
to assess concurrent validity.  
Results: 256 children living with burn injury who sustained a 
moderate to severe injury provided responses on PROMIS-25 
domains 6  months-10  years post burn. Participants’ age 
ranged from 8-18  years at time of assessment; mean years 
since injury was 4.3 (SD 4.1). All PROMIS-25 domains 
showed high internal consistency (Cronbach’s α=0.90–0.95). 
Substantial portions of the sample reported no symptoms 
(anxiety [58.2%], depressive symptoms [54.6%], fatigue 
[50.8%], pain [60.1%]). There was a large ceiling effect on 
peer relationships (46.8%) and physical function mobility 
(57.5%). One-factor confirmatory factor analyses supported 
unidimensionality for all domains (all CFI >0.98). Reliability 
was credible for group mean comparisons ( >0.8) across at 
least some trait levels for all domains except fatigue and anx-
iety which had low reliability (< 0.8) across the entire trait 
range.  The magnitude and direction of correlations were as 
anticipated (0.32 for peer relationships and body image; 0.51 
for depressive symptoms and PTSD) with the exception of 
weak negative correlations between PTGI-C and the anxiety 
and depression domains. 
Conclusions: The results provide some evidence of relia-
bility and validity of PROMIS-25 scores among children 
living with burn injury. Reliability of all domains was low to 
moderate and would likely be improved, and ceiling effects 
reduced, by administering the PROMIS-37, which includes 
6 items per domain. 

Correlative XI: Surgical Care, Acute Non-
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Introduction: Potential complications of autografting for 
burn wound coverage of the hand include edema, hema-
toma formation, and bleeding; all of which can lead to graft 
failure.   Self-adherent elastic wraps are commonly used by 
burn rehabilitation clinicians to minimize complications 
by providing graft protection and decreasing edema post-
operatively; however, there is a lack of evidence on its impact 
on graft healing. The purpose of this study was to determine 
if the application of self-adherent elastic wraps to the hand 
in the operating room after autografting improves the per-
centage of graft viability.
Methods: A retrospective chart review was performed for 37 
patients with burned hands who underwent autografting from 
January 2017 to July 2021.  Grafted hands were categorized 
into 2 groups: post-operative dressings with and without self-
adherent elastic wraps.  Post-operative day 4 pictures for both 
groups were collected from the medical record and a blinded 
digital photograph analysis of graft viability was performed 
by 5 expert raters including 3 Burn Surgery Fellows,1 Burn 
Attending Surgeon and 1 Hand Attending Surgeon.  A rating 
system was developed based on percentage of graft take as 
seen in Table 1 and presence of hematomas were assessed. 
Results: Patients who received self-adherent elastic wraps 
suffered burns with significantly larger TBSA (p=0.007) and 
were admitted for a longer duration (p=0.009) than patients 
who did not.  Patients with elastic wrap had a higher per-
centage of grafts with >95% take (64.0% vs 41.7%, p=0.227) 
and a lower rate of hematoma formation (24.0% vs. 41.7%, 
p=0.443). Intra-class correlation coefficient across raters was 
0.90 for graft take and 0.87 for determining presence of 
hematomas, indicating excellent interrater reliability. 
Conclusions: Despite suffering larger burns requiring 
longer hospitalizations, patients who received elastic wrap 
had a higher rate of >95% graft take than those without. This 
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study is limited by a relatively small sample size, however 
these findings warrant continued research in the use of self-
adherent elastic wrap to maximize graft take in hand burns. 
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Introduction: In lieu of outdated and limited patient 
studies on excision for severe burns, a more comprehensive 
analysis is indicated to determine the effects of early skin exci-
sion following burn. This study aims to address the outcomes 
of early excision.
Methods: Data collection and analysis was performed using 
TriNetX, a national research database. The study population 
included patients ranging from 0 to 90  years old who un-
derwent excision for burns. Groups were stratified by the 
number of days after injury in which they received a skin ex-
cision treatment. Five outcomes were analyzed: death, cardiac 
stress, wound infection, blood transfusion, and sepsis. Risk 
and incidence of various health outcomes were compared be-
tween groups after matching for age, gender and race, using a 
z-test with p< 0.05 considered significant.
Results: We identified 2,522 patients who underwent ex-
cision between 0-3  days, 825 between 4-7  days, and 419 
between 8-14 days following burn. We found a significant 
decrease in risk of skin infection and sepsis for skin exci-
sion 0-3  days after burn compared to 4-7  days (p< 0.05). 
Additionally, the frequency of blood transfusion significantly 
increased for those with excision 0-3 days after burn when 
compared to 4-7  days (p< 0.05).  There was a significant 
increase in the risk of mortality for patients who received skin 
excision 8-14 days after injury as compared to both 0-3 days 
(p< 0.05) and 4-7  days (p< 0.05). However, we found no 
statistical difference in cardiac stress, skin infection, blood 
transfusion or sepsis between 0-3 and 8-14 days nor 4-7 and 
8-14 days.
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Conclusions: Skin excision 0-3 days after burn injury results 
in a significantly lowered risk of skin infection and sepsis as 
compared to skin excision 4-7 days and 8-14 days after burn. 
Skin excision within the first 7  days after burn decreased 
the risk of mortality as compared to excision 8-14 days after 
burn. The risk of blood transfusion increased with early ex-
cision, which may be explained by the severity of the injury.
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Introduction: Management of the upper airway is crucial 
to burn care, especially in the setting of inhalation injury or 
burns to the face or neck. Endotracheal intubation is often 
performed to secure the airway; however, tracheostomy may 
be necessary in patients requiring prolonged ventilatory 
support. This study compares long-term outcomes of burn 
patients with and without tracheostomy.
Methods: Data from the Burn Model System National 
Database, collected from 2013 to 2020, were analyzed. 
Demographic and clinical data were compared between 
those with and without tracheostomy. The following 
patient-reported outcome measures, collected at 6-, 12-, 
and 24-months, were analyzed: Veterans Rand 12 Physical 
Component Summary Score (VR-12 PCS), Veterans Rand 
12 Mental Component Summary Score (VR-12 MCS), 
Satisfaction with Life (SWL), Community Integration 
Questionnaire (CIQ), Patient-Reported Outcomes 
Measurement Information System (PROMIS-29), employ-
ment status, and number of days to return to work. Regression 
models were used to assess the impact of tracheostomy status 
on long-term outcome measures, controlling for demo-
graphic and clinical variables.
Results: Of the 714 patients included in this study, 39 
(5.46%) received a tracheostomy and 675 (94.54%) did not. 
The two groups were similar across all demographic data col-
lected. Tracheostomy patients were more likely to have flame 
injury, inhalation injury, larger burn size, more trips to the 
operating room, longer hospital stay, and greater number of 
days on a ventilator (p< 0.001). Regression model analyses 
demonstrated that tracheostomy was associated with worse 
VR-12 PCS scores at 6-, 12-, and 24-months (6.6 [95% CI 
1.5, 11.8], p=0.012; 11.5 [6.2, 16.8], p< 0.001; 10.8 [4.2, 
17.5], p=0.001). Tracheostomy was also associated with 
worse scores in two PROMIS-29 domains, physical function 
and pain interference. For physical function, the association 
was seen at 6-, 12-, and 24-months (7.4 [3.0, 11.8], p=0.001; 
9.6 [5.2, 14.0], p< 0.001; 11.3 [5.8, 16.9], p< 0.001). For 
pain interference, the association was only seen at 12-months 
(-5.3 [-10.0, -0.55], p=0.029). 
Conclusions: After burn injury, patient-reported outcome 
measures of physical function and pain interference were sig-
nificantly worse with tracheostomy. 
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Introduction: Reported advantages of early excision 
for larger burn injuries include reduced morbidity, mor-
tality, and hospital length of stay for adult burn patients. 
However, a paucity of evidence supports the best option 
for paediatric burns and the advantages of non-excisional 
(mechanical) debridement.  This study aims to evaluate 
the association between early (< 24hours post-injury) 
non-excisional debridement under general anaesthesia 
with burn wound re-epithelialisation time and skin graft 
requirements. 
Methods: A cohort study of children (< 17  years) 
presenting with burns >5% total body surface area, using 
prospectively collected state-wide pediatric burns' reg-
istry between January 2013 to December 2019. Primary 
outcomes were: time to reepithelialization (tested using 
survival analysis) and skin graft requirements, tested using 
binary logistic regression for odds ratios). Using depth and 
size, we performed a propensity matched dataset to ana-
lyse effects of early non-excisional debridement in the op-
erating theatre.
Results: Overall, 392 children met eligibility (males 
58.2%). When propensity matched, early non-excisional 
debridement under general anaesthesia in the operating 
theatre, significantly reduced the time to re-epithelialisation 
(15.0 (CI: 11.00-20.00) versus 20.0   (CI:13.5  – 31.00) 
days) and the odds of requiring a skin graft (OR:0.319 
(0.125 – 0.812).
Conclusions: This study is the first to demonstrate 
that early non-excisional debridement under general an-
aesthesia in the operating theatre significantly reduces 
wound re-epithelialisation time and subsequent need for 
a skin graft in paediatric burn patients. Analysis suggests 
that ketamine procedural sedation and analgesia in the 
emergency department used for burn wound debridement 
is not an effective substitute for debridement in the op-
erating theatre. 
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Introduction: Due to COVID-19, hospitals have had to 
undergo drastic changes to operating room (OR) policy to 
mitigate the spread of the disease. Elective surgeries were 
cancelled, and some ORs were repurposed to help withstand 
a surge of COVID-19 patients. Given these unprecedented 
measures, we aim to look at the changes in operative volume 
and metrics of the burn surgery service at our institution.
Methods: An IRB-approved single-institution retrospec-
tive review was conducted by querying our institutional 
OR database. We obtained case lists and OR metrics for the 
months of March to May for 2019, 2020, and 2021, which 
correspond with pre-COVID, early COVID (period without 
elective cases), and late COVID (period with resumed elec-
tive cases). Inclusion criteria were cases related to burns. 
These cases were then divided into the following groups: 
excision only, grafting only, excision and grafting, laser scar 
procedures, secondary reconstruction without grafting or 
flaps, secondary reconstruction with grafting, and secondary 
reconstruction with flaps. Types of cases and operative met-
rics were compared amongst the three time periods.
Results: The total number of cases performed by the en-
tire hospital during 2019, 2020, and 2021 was 2375, 1184, 
and 2265 respectively. During those times, the burn surgery 
service performed 174, 124, and 212 total cases (138, 103, 
and 114 burn related cases) respectively. Compared to the 
hospital, the burn service had a smaller decrease in volume 
during early COVID (28.7% vs. 50.1%) and exceeded pre-
pandemic volumes during late COVID (+21.8% vs. -4.6%). 
There was a significant increase in excision and grafting cases 
in early and late COVID periods (41, 84, 74 respectively; p 
< .0001 and p < .002). There was a significant decrease in 
laser scar procedures that persisted even during late COVID 
(69, 0, 14 respectively; p < .0001). The projected and actual 
lengths of cases significantly increased and persisted into late 
COVID (p < .01). The average length pre-COVID and late 
COVID were 109.9 ± 78.5 and 138.2 ± 79.2 minutes.
Conclusions: COVID-19 related OR closures lead to an 
expected decrease in the number of overall cases and elec-
tive cases. However, there was no significant decline in the 
number of burn specific cases performed. The elective cases 
were largely replaced with excision and grafting cases and this 
shift has persisted even after elective cases have resumed. This 
change is also reflected in increased operative times.

86 Outcomes for 43 Hand Burns Treated with 
2:1 Meshed and Epidermal Autografts with 
Abundant Donors
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Nicole Kopari, MD, FACS, Jeffrey E. Carter, MD, 
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New Orleans, New Orleans, Louisiana; LSUHSC-
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Introduction: Our group has previously reported our expe-
rience in treating hand burns with 2:1 meshed autografting 
and simultaneous application of autologous skin cell suspen-
sion (ASCS) even when donor sites are abundant. Here, we 
sought to expand on this experience. We hypothesized that 
the use of 2:1 meshed autografting and ASCS (MA/ASCS) 
would provide comparable outcomes to hand burns treated 
with sheet graft. 
Methods: A retrospective review was conducted of all 
subjects operated on for deep 2nd and 3rd degree hand burns 
at our ABA-verified burn center from April, 2018 to May, 
2021. Exclusion criterion was a burn of >20% TBSA. The 
cohorts were those subjects treated with MA/ASCS versus 
those treated with split thickness sheet, pie-crust, or 1:1 me-
shed autograft alone (STAG). Outcomes included propor-
tion returning to work (RTW), length of time for RTW, and 
time to wound closure. Mann-Whitney U test was used for 
comparisons of continuous variables, and Fishers Exact test 
for categorical variables. Values are reported as median and 
interquartile range.
Results: Sixty-eight subjects fit the study criteria (MA/ASCS 
n=43, STAG n=25). The MA/ASCS group was significantly 
older than the STAG cohort (45.5 yrs [32, 59.25] vs 35 
[28, 45], p=0.013) with larger %TBSA burns overall (11.5% 
[7, 16.25] vs 2% [1, 3], p < 0.0001), and larger hand burns 
(186 cm2 [124.75, 330.5] vs 104 cm2 [56, 164], p=0.001). 
Comparable results were seen between MA/ASCS and STAG, 
respectively, for time to wound closure (8 days [7, 13] vs 8 
[6, 14], p=0.48), proportion RTW (51% vs 64%, p=0.33), 
and days for RTW among those returning (38 [29.25, 62.75] 
vs 34.5 [20.75,  57], p=0.471). Fractional ablations were 
performed in 14% of the MA/ASCS group and 12% of the 
STAG group.
Conclusions: Despite being significantly older, having 
larger hand wounds, and larger overall wounds within the 
parameters of the study criteria, patients with 20% TBSA 
burns or smaller whose hand burns were treated with 2:1 
mesh and ASCS overspray had comparable time to wound 
closure and return to work as subjects treated with 1:1, pie-
crust, or sheet STAG. 
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Introduction: Tangential excision and grafting of burn 
wounds results in significant intra-operative blood loss. 
Infiltration of a dilute epinephrine solution is routinely 
performed to reduce bleeding from both the eschar and 
donor sites. Tumescence infiltration has been described using 
both a manual technique or a pump device. The purpose of 
this study is to compare the efficiency of these two methods 
in terms of time and economy of motion.
Methods: Consecutive adult burn patients who required ex-
cision and grafting were enrolled in the study. Manual in-
filtration consisted of an aspirating syringe (10 mL), spinal 
needle (18 gauge), and three-way stopcock connected to 
sterile tubing. Pump infiltration consisted of a blunt cannula 
and infiltration pump (300 mL/minute). Prior to each case, 
patients were randomized into either the manual or pump tu-
mescent technique. Excisions of < 2% TBSA were excluded, 
along with specific anatomic regions (head and neck, gen-
italia, hands and forearms, feet, and legs below the knee). 
Infiltration with epinephrine-saline solution (1:500,000) was 
performed to the endpoint of tissue tumescence by a single 
surgeon for consistency. ImageJ software was used to calcu-
late the surface area to be infiltrated. The infiltration was 
filmed and later coded for duration, number of maneuvers, 
and total volume of tumescence injected. Any complications 
related to the infiltration of tumescence were collected.
Results: A total of 14 patients were enrolled, and 16 cases 
were randomized to either manual (N=8) or pump infiltra-
tion (N=8). Participants were 71% male, with a mean age of 
41.8 years, and mean burn size of 16.9% TBSA. The pump 
method required less time (2.0 cm2/s vs 1.1 cm2/s, p< 0.001) 
and fewer maneuvers (37.8 cm2/move vs 1.1 cm2/move, p< 
0.001). Use of the infiltration pump also resulted in a reduced 
volume of fluid required to reach the endpoint of tumescence 
(1.7  mL/cm2 vs 2.4  mL/cm2, p=0.01). No complications 
were reported related to the process of tumescence in either 
group.
Conclusions: Compared to the manual technique, use an 
infiltration pump was significantly more efficacious in terms 
of both time and economy of motion. Additionally, less fluid 
volume was required to achieve the endpoint of tumescence. 

88 Pediatric Postburn Ear Reconstruction of 
Significant Cartilage Defects
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Introduction: The ear is a protruding appendage with 
multiple functional and aesthetic implications. Literature 
indicates that up to 40-60% of facial burns involve the 
ear. Ear burns with considerable tissue loss and sensory 
deficits can negatively impact quality of life, psychosocial 
functioning, and physical health. Successful ear reconstruc-
tion mitigates these undesirable outcomes. The complex ar-
chitecture of the external ear presents a formidable surgical 
challenge after burn injury, when scar tissue, impaired blood 
supply, and trauma to cartilage all influence reconstructive 
options. A lack of materials that truly replicate the character-
istics of uninjured elastic cartilage also presents a longstanding 
surgical dilemma. In this retrospective study, the authors 
highlight the utility of reconstructive techniques to address 
significant cartilage deficits, including conchal transposition 
flap, composite graft, costal cartilage graft, and porous poly-
ethylene implant.
Methods: A retrospective review was conducted on patients 
aged 0 to 21 years who underwent cartilage framework re-
construction between January 2004 to January 2021 at a 
specialized pediatric burn center. Medical records from the 
hospital’s patient database were screened, and 52 patients (60 
ears) who met study criteria were identified. Patient demo-
graphics, procedural characteristics, and patient outcomes 
were analyzed.
Results: For helical rim cartilage defects, 20 patients (23 
ears) with an average age of 15 ± 4 years underwent a conchal 
transposition flap, which was associated with no major 
complications. In cases involving repair of small to medium 
cartilage deficits, 9 patients (9 ears) with an average age of 
13 ± 5 years underwent a composite graft, which was asso-
ciated with one case of infection. A total of 20 patients (23 
ears) with an average age of 13 ± 6 years underwent porous 
polyethylene  implantation, which was associated with two 
cases of exposure and one case of infection. Of these porous 
polyethylene cases, 20 ears involved helical rim reconstruc-
tion and 3 involved total ear reconstruction. Costal cartilage 
grafting was performed in 4 patients (5 ears) with an average 
age of 13 ± 5 years and was associated with one case of in-
fection. Costal cartilage grafting was utilized to reconstruct 2 
helical rims and 3 total ears. 
Conclusions: In cases of focal cartilage defects or medium-
sized helical rim cartilage loss, highly aesthetic results and 
minimal complication rates can be achieved with composite 
graft or conchal transposition flap. When presented with 
large to total helical rim loss or total ear loss, either costal 
cartilage graft or porous polyethylene implantation  is typi-
cally necessary.
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Introduction: Autograft (AG) is the standard of care 
treatment for deep burns but requires creation of a donor 
site wound prone to pain and scarring. Treatment with a 
bioengineered allogeneic cellularized construct (BACC) is an 
alternative approach that can reduce or eliminate the need 
for autografting. The BACC is a bilayer construct that was 
recently approved in the US for the treatment of adult deep 
partial-thickness (DPT) burns. Here, we report the anal-
ysis of pooled safety data from two open-label, randomized, 
controlled trials (STRATA2011 [NCT01437852] and 
STRATA2016 [NCT03005106]) that evaluated efficacy and 
safety of BACC versus autografting in patients with DPT 
burns.
Methods: The trials enrolled 101 patients aged ≥18  years 
with 3–49% total body surface area (TBSA) thermal burns. In 
each patient, two DPT areas on the torso or extremities were 
randomized to receive BACC or AG, where the mean total 
BACC dosage was 234.8 cm2 (range: 12.0–960.0 cm2). The 
safety endpoints assessed at each visit included: 1) treatment-
emergent adverse events (TEAEs), treatment-related AEs 
(TRAEs), and serious AEs (SAEs); 2) changes in immuno-
logic responses (panel reactive antibodies [PRA], anti-bovine 
serum albumin [BSA] antibody response [STRATA2016 
only]); 3) persistence of allogeneic DNA; and 4) laboratory 
exam and vital signs. 
Results: Eighty-seven patients (86.1%) experienced TEAEs, 
30 patients (29.7%) experienced TRAEs, and 16 patients 
(15.8%) experienced SAEs. The most frequent TEAEs re-
ported by ≥10% of patients in the pooled analysis were 
pruritus (n=31, 30.7%) and blister, hypertension, and hyper-
trophic scar (n=11, 10.9% each). The most frequent TRAEs 
(≥5% of patients) were pruritus (n=13, 12.9%) and blister 
(n=5, 5%). The most common SAEs were transplant (BACC 
or AG) failure, pneumonia, and deep vein thrombosis (n=2, 
2% each), where only one SAE (impaired healing of mod-
erate severity) was possibly related to BACC. One patient 
(1%) discontinued the trial due to a TEAE (traumatic brain 
injury). Two patients (2%) experienced SAEs that led to 
death, neither related to BACC. The number of patients with 
positive PRA values that were negative at baseline were 36 
(38.7%) at Day 28 and 20 (22%) at Month 3. The number 
of patients with reactivity to HLA I class alleles found in the 

BACC increased from 4 (4%) at baseline to 39 (40.9%) at 
Day 28, then decreased to 22 (24.2%) at Month 3. No per-
sistence of allogeneic DNA from the BACC was detected.
Conclusions: BACC is well tolerated and is not associated 
with any unexpected SAEs or TEAEs. The safety profile at 
BACC treatment sites is similar to that at AG treatment sites. 
Thus, BACC may offer a safe alternative to autografting for 
the treatment of DPT burns.
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Introduction: Human cadaver allograft (HCA) is the cur-
rent standard of care for temporary wound closure of large 
burns, but a critical need for high-quality alternatives exists. 
Porcine skin shares many similarities with human skin, and 
hyperacute rejection is prevented via a single genetic modi-
fication. Like human skin, non-terminally sterilized porcine 
skin contains viable dermal and epidermal cells and intact 
vasculature that enables restoration of barrier function. These 
characteristics are distinct from those of traditional, termi-
nally sterilized “xenografts” and may offer greater therapeutic 
capability. We report here key efficacy outcomes specific to 
severe burn care from a first-in-human clinical trial to as-
sess the capability of genetically engineered porcine skin 
xenotransplants to provide temporary wound closure for 
severe and extensive deep-partial and full-thickness burn 
wounds, compared to HCA. 
Methods: Split-thickness skin containing epidermal and 
dermal layers was harvested from Designated Pathogen 
Free, GalT-KO, porcine donors, cGMP processed to achieve 
USP< 71 > sterility and cryopreserved to retain >70% cell 
viability. These were transplanted side by side with HCA on 
debrided full-thickness burn wounds in six human subjects. 
Temporary wound closure, incidence of complete wound clo-
sure following autografting, and quality of healing, including 
scarring, contour, and feel of healed skin, normalization of 
skin markings or pigmentation, were independently assessed.
Results: Across all patients and assessment time points, ad-
herence, vascularity, and overall appearance were indistin-
guishable between porcine skin xenotransplants and HCA 
control. After surgical removal, wound beds treated with 
each type of dressing were perfused and otherwise appeared 

equivalent and clinically suitable for autografting. Long-term 
outcomes were comparable between wound sites treated with 
porcine skin or HCA with no discernable differences in scar-
ring or cosmesis. 
Conclusions: Skin xenotransplants effectively provided tem-
porary wound closure and restoration of barrier function via 
intact native vasculature, active cells, decreased antigenicity, 
and high-quality tissue architecture unimpacted by cryopres-
ervation and thawing. These results show clinical promise as 
an interchangeable alternative to HCA in the treatment of 
severe burns. Expanded clinical evaluation is ongoing.
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Introduction: In August of 2020, our institution 
transitioned from porcine xenograft to a polylactic acid skin 
substitute for the management of pediatric partial thickness 
burns. This change in treatment was due to the discontin-
uation of porcine xenograft by the primary supplier to the 
United States. We sought to make a length of stay (LOS), 
postoperative pain score, postoperative dressing change, and 
cost analysis of the polylactic acid skin substitute as compared 
to porcine xenograft for the treatment of pediatric burns.
Methods: Patients were identified using an institutional 
Burn Center registry and linked to clinical and administra-
tive data. All pediatric patients admitted between January 1st, 
2019 and March 31st, 2021 who sustained partial thickness 
burns were eligible for inclusion. LOS, burn etiology, total 
burn surface area (TBSA), postoperative pain scores, postop-
erative dressing changes, complications, infections, and hos-
pital cost were evaluated.
Results: A total of 259 patients were identified, 47 of whom 
received the polylactic acid skin substitute and 212 of whom 
received xenograft. Average age for polylactic acid skin substi-
tute patients was 5.4 years with 51.1% male, average age for 
xenograft patients was 4.6 years with 58.5% male. Average 
LOS for polylactic acid skin substitute patients was 3.4 days 
and 3.2 days for xenograft patients (p = 0.45). Etiology of 
burns was 83.0% scald and 10.6% flame for polylactic acid 
skin substitute patients and 80.2% scald and 9.40% flame 
for xenograft patients (p = 0.66 and p = 0.71, respectively). 
Polylactic acid skin substitute patients had an average TBSA 
of 5.3% and xenograft patients an average TBSA of 4.3% 
(p  =  0.11). Postoperative pain scores on postoperative day 
(POD) 1 were 1.1 for polylactic acid skin substitute and 
1.2 for xenograft (p  =  0.13). Average number of inpatient 
postoperative dressing changes was equivalent between the 
polylactic acid skin substitute and xenograft (p = 0.62), while 
average day of first postoperative dressing change was POD 
10.9 for the polylactic acid skin substitute and POD 9.9 
for xenograft (p  =  0.15). Neither group had postoperative 
infections, though xenograft had a complication rate of 1% 
with 2 patients while the polylactic acid skin substitute had 
0%. Polylactic acid skin substitute patients had an average 
hospital cost of $28,415 and xenograft patients an average of 
$27,935 (p = 0.80).
Conclusions: A polylactic acid skin substitute is equivalent 
to porcine xenograft in LOS, postoperative pain, postop-
erative dressing changes, and cost in the setting of similar 
age, burn etiology, and %TBSA. More analysis with wound 
healing indices and safety profiles could determine the clini-
cally superior choice.
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Introduction: Introduction: Small burns with a total body sur-
face area (TBSA) of < 20% account for the large majority (92%) 
of burn injury hospital admissions.  Autologous skin cell suspen-
sion (ASCS) is a novel treatment for acute thermal burn injuries 
– including small burns -- that is associated with significantly 
lower donor skin requirements than split-thickness skin grafts, 
the traditional standard of care (SOC). The ASCS treatment in-
dication was recently expanded from adult patients to include 
pediatric patients.   Previously modeled analyses suggested that 
ASCS use is associated with a lower hospital length of stay (LOS) 
and costs savings versus SOC. This study evaluated whether real-
world data (RWD) corroborate these findings in small burns and 
in both adult and pediatric populations.
Methods: Methods: Data were collected from January 2019 
through August 2020 from 500 facilities in the United States. 
Adult patients (age ≥ 21) and pediatric patients (< age 21) re-
ceiving inpatient burn treatment with ASCS were identified 
and matched to patients receiving SOC based on sex, age, 
TBSA < 20%, and comorbidities. Based on typical BEACON 
model outcomes, LOS was assumed to account for 70% of 
total costs and was used as a proxy to assess the data. LOS 
was assumed to cost $7,554 per day. Mean LOS and costs 
were calculated for the ASCS and SOC adult and pediatric 
cohorts. The incremental revenue associated with changes in 
inpatient capacity was also analyzed.  
Results: Results: A  total of 151 ASCS and 2,243 SOC 
adult cases and 19 ASCS and 341 SOC pediatric cases were 
identified. In adults, the SOC cohort had a higher percentage 
of patients with TBSA < 20% than the ASCS cohort (82.9% 
vs. 55.0%). For small burns, sixty-three matches were made for 
each adult cohort, and seven matches were made for each pe-
diatric cohort.  For adults, LOS was 18.5 days with ASCS use 
and 20.6 days with SOC use (difference: 2.1 days [10.2%]). 
For pediatrics, the ASCS LOS was 18.6 days, and the SOC 
LOS was 21.4 days (difference: 2.9 days [15.4%]).  This dif-
ference led to cost savings of $15,587.62  per adult ASCS 
patient. Total cost savings with ASCS adult patients were 
$22,268.03 per patient. The reduced LOS with ASCS adult 
patients resulted in an increased capacity of 2.0 inpatients per 
bed per year, which was estimated to increase hospital rev-
enue by $83,894 per burn unit bed annually.  Pediatric cost 
results and savings were similar.  
Conclusions: Conclusion: This RWD analysis shows that 
small burn treatment with ASCS is associated with reduced 
LOS and substantial cost savings compared with SOC in 
both adult and pediatric populations, supporting the validity 
of previous model projections. ASCS use may also signifi-
cantly increase hospital revenue related to increased inpatient 
capacity. 
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Introduction: Diabetes Mellitus (DM) is an epidemic 
in the US that complicates the treatment of burn injuries. 
Lower extremity burns in diabetic patients, particularly the 
feet, are challenging problems with predictably unfavorable 
outcomes, as demonstrated by single-institution studies. 
National evaluations are absent, especially with regard to limb 
salvage. We aim to characterize lower extremity burns in per-
sons with DM and evaluate the likelihood of amputation. We 
hypothesize that the incidence of DM associated foot burns is 
increasing in the US, and these patients are more likely to un-
dergo lower extremity amputation than those without DM. 
Methods: The National Trauma Data Bank (NTDB) was 
queried from 2007-2015 extracting encounters with primary 
burn injuries of the feet using International Classification of 
Diseases (ICD) 9th Edition codes. DM is a predefined comor-
bidity within the NTDB, allowing for cohort comparisons. 
Logistic regression modeled predictors of lower extremity 
amputation. Patient covariables included age, sex, race/eth-
nicity, and comorbidities. Burn covariables included % burn 
total body surface area (TBSA), mechanism, and region of 
burn center. Poisson regression evaluated for significance in 
temporal changes in DM foot burns.
Results: There were 116,796 adult burn encounters of which 
7,963 (7%) had foot burns. Of this group, 1,308 (16%) had 
DM. DM foot burn encounters were older, more likely to 
be male, and had more comorbidities than non-DM foot 
burn encounters (all p< 0.001). DM foot burn encounters 
were more likely to sustain a scald injury (compared to flame) 
and had smaller %TBSA (all p< 0.001). Additionally, 5.6% 
of encounters with DM foot burns underwent amputa-
tion compared to 1.5% of non-DM encounters (p< 0.001). 
Independent predictors of lower extremity amputation in-
cluded DM (OR 3.70, 95% CI 2.98 – 4.59), alcohol use, 
smoking, chronic kidney disease, burn size >20%, African 
American/Black race, male sex, and age >40  years (all p< 
0.01). The incidence of DM foot burns increased over the 
study period with an incidence rate ratio (IRR) of 1.09 (95% 
CI 1.07 – 1.12, p< 0.001).
Conclusions: In the largest cohort study to date, DM 
was associated with nearly a 4-fold increase in amputation 
after adjusting for available confounders. Furthermore, the 
incidence of DM foot burns is increasing. Strategies for 
optimizing care in persons with DM foot burns are need to 
improve limb salvage. 
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Burn Patients Prescribed Glucocorticoids
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Introduction: Despite advancements in burn care, the op-
timal treatment to prevent or treat hypertrophic scars is still 
elusive. Therefore, the objective of this study is to compare 
the efficacy of five glucocorticoid medications commonly 
used in the treatment of hypertrophic scarring in burned 
patients using a large patient database.
Methods: Patients diagnosed with hypertrophic scar-
ring, hypertrophic disorders of the skin, or scar conditions 
and fibrosis of skin at least one day after burn injury 
were identified in the TriNetX database. Hydrocortisone, 
methylprednisolone, dexamethasone, triamcinolone, and 
prednisone were the glucocorticoids investigated. Those who 
received a glucocorticoid on the same day or any time after 
the incidence of burn injury were compared to those who did 
not take glucocorticoids in the previous five years. Patients 
were stratified into four groups based on percent total body 
surface area (TBSA) burned: 0-9%, 10-19%, 20-39%, and 
40-100%. A  total of 165,041 burned patients were found 
who did not receive glucocorticoids, and 66,652 burn 
patients who received glucocorticoids after injury. Statistical 
analysis for comparison included a risk ratio with a signifi-
cance defined as a p-value < 0.05.
Results: In all burn patients identified, the risk of hypertrophic 
scarring diagnosis was reduced with methylprednisolone 
(RR=0.60, p< 0.001) and prednisone (RR=0.37, p< 0.001), 
while it was increased with dexamethasone (RR=2.48, p< 
0.001).  Stratification based on %TBSA burned showed that 
diagnosis of hypertrophic scarring was reduced in the < 10% 
TBSA group with methylprednisolone (RR=0.49, p< 0.001) 
and prednisone (RR=0.33, p< 0.001), while it was increased 
with dexamethasone (RR=3.6, p< 0.001). Similarly, in the 
10-19% TBSA group, the risk was reduced with prednisone 
(RR=0.57, p=0.024) while increased with dexamethasone 
(RR=2.2, p< 0.001). No significant effect was observed with 
hydrocortisone or triamcinolone with any of the %TBSA 
groups examined. Patients treated with dexamethasone con-
tinued to show increased risk for hypertrophic scar diagnosis 
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with 20-39% TBSA (RR=1.69, p< 0.001) and 40-100% 
TBSA (RR=1.87, p< 0.001).
Conclusions: While methylprednisolone and prednisone 
decreased the risk of hypertrophic scarring diagnosis among 
all burn patients identified, dexamethasone showed an 
increased risk of hypertrophic scarring diagnosis in all burn 
patients and in each %TBSA stratified group. 

96 Poly-dl-lactide Copolymer-dressing Use on 
Burn Wounds and Skin Graft Donor Sites - 
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Introduction: In burn surgical care, wound coverage and 
the corresponding dressing are paired to maximize the ability 
to promote re-epithelization, minimize pain and patient dis-
comfort, dressing change frequency and overall cost. This 
dressing, a copolymer material based on DL lactic acid, has 
been described as a reliable alternative dressing for partial 
thickness burns as well as skin graft donor sites with com-
parable wound-healing quality and duration. Our aim is to 
assess outcomes results of this copolymer dressing at our in-
stitution, as applied to partial thickness burn wounds and 
graft donor sites.
Methods: We performed a retrospective analysis of 55 adult 
patients admitted between January 1, 2020 to August 25, 
2021 for the treatment of partial thickness burns that were 
managed with a poly-DL-lactide copolymer  skin substitute 
at the burn wound and/or autograft donor site. Three study 
groups were established based on application site: wound 
only (group 1), donor site only (group 2), and both (group 3). 
We assessed operative times, infections rates, complications, 
length of stay, readmission rates, and mortality.
Results: Preliminary data of 40 patients shows clinically sim-
ilar results for analgesic requirements, operative length, and 
hospital LOS between group 1 and group 3. Group 2 showed 
higher analgesic requirements, lower operative times, a lower 
LOS, and lower readmission rates. Group  3 shows higher 
pain levels and longer operative times, when compared with 
groups 1 and 2, but lower readmission rates than group 1.
Conclusions: The poly-DL-lactide copolymer  skin substi-
tute offers reliable wound coverage for a partial thickness 
burns while also reducing frequency of dressing changes and 
associated pain correlating to reduced length of hospital stay 
and wound healing interval.
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96.5 Using Computer Vision-Based Algorithms 
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Introduction: The appropriate characterization of burn 
depth and healing is paramount. Unfortunately, the accuracy 
of approximating thermal injury depth among all physicians 
is poor. While tools to improve detection accuracy, including 
laser doppler imaging and laser speckle imaging exist, these 
technologies are expensive and limited to specialized burn re-
ferral centres. They also do not provide an easy means for 
quantitative, interval tracking of burn healing. Considering 
these limitations, the application of artificial intelligence 
has garnered significant interest. We herein present the use 
of three novel machine learning and computer vision-based 
algorithms to track burn wound healing.
Methods: Convolutional neural network (CNN) models, 
were trained on 1800 2D color burn images, to classify them 
into four burn severities. These CNNs were used to develop 
saliency algorithms that identify the highest “attention” pixels 
used to recognize burns. Image-based algorithms that count 
these attention pixels of the CNN, count pixels representing 
red granulation of burns, and measure burns, were also de-
veloped. As proof-of-concept, we tracked the healing of a 
localized burn on a 25-year-old female patient. The patient 
suffered a scald on the dorsum of the foot, resulting in a 
deep partial-thickness burn. Opting out of surgical inter-
vention, the patient visited the hospital over a 6-week period 
for treatment with non-adhesive dressings and silver nitrate. 
High-resolution images of the burn, with and without a fidu-
cial marker, were captured with a smartphone camera every 
7-days. Images were taken under institutional lighting and 
used as algorithmic inputs.
Results: Data analyses indicate that the healing of the open-
wound area was accurately measured in millimetres (+/- 1.7 
mm error) using a fiducial marker (18.3 mm diameter). The 
open-wound area shrank consistently from week 1 to week 6 
seen in (Figure 1. a-b). The normalized, 2D colour images, 
where the “red” pixel value was counted (Figure 1. a-b), 
confirms the reduction of the red granulation in the wound.
The saliency algorithm also measured a percentage reduction 
in the machine learning model’s total attention pixels over the 
6-week period (Figure 1. c-d). This suggests that the model 
was less discerning of the healing burn wound over time, 
suggesting burn healing, which was also clinically validated.

Correlative XIII: Translational Sciences: Critical 
Care and Metabolism
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Introduction: Optimized fluid resuscitation of burn patients 
is a clinical care challenge as both under- and over- resus-
citation have deleterious consequences. The gold-standard 
endpoint guiding burn resuscitation is urinary output (UO), 
which is known to have limited efficacy. We investigated 
the potential of the dynamic indices of fluid responsive-
ness derived from arterial blood pressure (BP) waveforms in 
conveying information about burn resuscitation.  In partic-
ular, we investigated pulse pressure variation (PPV) and sys-
tolic pressure variation (SPV), which have been shown to be 
valuable in a number of other indications.
Methods: We conducted a retrospective analysis of arte-
rial BP waveform data acquired from six anesthetized and 
mechanically-ventilated pigs (33±5 kg weight and 40% total 
burned surface area) which were instrumented for hemo-
dynamic monitoring for 24 hours. The animals were either 
under-, over-, or adequately-resuscitated (guided by a burn 
resuscitation decision support system), with two animals in 
each group. PPV and SPV were calculated on an hourly basis. 
Fluid responsiveness thresholds of 15% and 6% were used 
respectively for PPV and SPV, as per literature.
Results: All of the animals experienced an immediate 
rise in PPV and SPV following the injury (PPV and SPV 
start from large values as seen in Fig. 1 and Fig. 2). In the 
under-resuscitated group, PPV and SPV increased above the 
threshold, reaching maximum values in the last eight hours 
(PPV: 49.8±20%, SPV: 24.7±3.6%), indicating severe hy-
povolemia.   In the over-resuscitated group, PPV and SPV 
decreased below the threshold, reaching their minimum in the 
last eight hours (PPV: 8.7±3.6%, SPV: 4.1±1.9%), indicating 
major hypervolemia. In the adequately-resuscitated group, 
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PPV and SPV maintained closer to the threshold throughout 
the duration of the experiment, and at the end, PPV was 
15.6±4.2% and SPV was 6.2±2.6%.
Conclusions: Our initial results suggest that PPV and 
SPV may help distinguish under-, adequately-, and over-
resuscitated burn patients, and potentially complement UO 
in the hemodynamic assessment of the burn injury patients. 
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Introduction: Extracellular microvesicles (MVs) have 
emerged as key regulators of immune function across mul-
tiple diseases and potential biomarkers. Severe burn injury 
is a devastating trauma with significant immune dysfunction 
that results in an ~12% mortality rate due to sepsis-induced 
organ failure, pneumonia, and other infections. Severe burn 
causes a biphasic immune response: an early (0-72 hrs) 
hyper-inflammatory state, with release of pro-inflammatory 
damage-associated molecular pattern molecules (DAMPs), 
such as HMGB1, and cytokines (e.g.IL-1b), followed by an 
immunosuppressive state (1-2 weeks post injury), associated 
with increased susceptibility to life-threatening infections. 
We have reported that early after severe burn injury HMGB1 
and IL-1b are enriched in plasma microvesicles (MVs), 
suggesting a role for MVs in post-burn immune activation. 
Here we tested the impact of MVs isolated after burn injury 
on phenotypic and functional consequences in vivo and in 
vitro using adoptive MV transfers.
Methods: We then assessed if the cargo of MVs following 
burn injury in humans could predict length of hospital 
stay.  MVs isolated early from mice that underwent a 20% 
total body surface area (TBSA) burn injury (burn MVs) 
caused similar cytokine responses in naïve mice to those 
seen in burned mice early after injury. Burn MVs transferred 
to RAW264.7 macrophages caused similar functional 
(i.e. cytokine secretion) and genetic changes (measured by 
NanoStringTM) seen with their associated phase of post-burn 
immune dysfunction.
Results: Burn MVs isolated early (24h) induced MCP-
1, IL-12p70 and IFNg, while MVs isolated later (1 and 2 
weeks) blunted RAW proinflammatory responses to bacterial 
endotoxin (LPS). Unbiased LC-MS / MS proteomic anal-
ysis of early EVS (< 72 h post-injury) showed similarities in 
human and mice.
Conclusions: In our sample of large burn injury, EV SAA1 
and CRP correlated with TBSA injury in both sexes and were 
correlated with length of hospital stay in women.
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Introduction: Patients with major burn injury (BI) often de-
velop muscle wasting (MW) and mitochondrial dysfunctions 
(MD), which affect their prognosis. We have recently shown 
that auto/mitophagy response is defective in BI model 
and can be mitigate by trehalose treatment. Though auto/
mitophagy is widely accepted as the quality control (QC) 
system of cellular components including mitochondria, 
the relationship among MD, auto/mitophagy response de-
fect, and MW was unclear. Furthermore, to evaluate MW 
precisely by morphometric analyses was difficult, due to the 
ehavy workload of counting the size of muscle cross sectional 
area manually and analyzing the data.  Thus, we have set up a 
streamline of whole section image capturing, analyzing with 
cutting edge deep learning-based method, processing it via 
image J-based program.  Using this system, we have tested the 
efficacy of trehalose on mitigating MW in BI-treated mice.
Methods: First, the effect of auto/mitophagy modulator 
on normalizing defective auto/mitiophagy maturation was 
confirmed by in vivo microscopy of tfLC3-expressing mice 
with BI (30% BSA) or sham-burn (SB) control. A mitophagy 
inducer, CCCP was injected to induce mitophagy, and the 
auto/mitophagosome maturation was monitored with or 
without trehalose treatment. In a separate experiment, tibialis 
muscles were harvested at post-burn day (PBD)-7, with or 
without trehalose treatment (2g/kg/day, i.p.), cryosectioned, 
and stained by anti-laminin antibody.   The entire tissue 
cross-sectional microscopic images were captured, fed into a 
cellpose, and processed in ImageJ and Prizm for automatic 
calculation of the cross sectional area (CSA).
Results: In vivo microscopic monitoring of auto/
mitophagosome maturation revealed BI-induced maturation 
defect when treated by CCCP, which was rescued by trehalose 
treatment.   Next, with MW analysis experiment, cross-sec-
tional morphometric analysis of tibialis anterior myofibers 
showed a typical bi-phasic pattern of CSA distribution (large 
size population and small size population) in the control 
group.   BI treatment showed a significant CSA decrease in 
both populations, which was effectively treated by trehalose.  
The average CSA was as follows (1843.0, 1245.3, 1683.9 for 
SB control,  BI, BI+trehalose, respectively, in micron^2), and 
in accordance with manual counting measurement.
Conclusions: Normalizing defective auto/mitophagy re-
sponse was shown an effective therapeutic approach to mit-
igate BI-induced MW.   Deep learning-based size counting 
method is a feasible technique for a systematic MW anal-
ysis.  Note that in our data, trehalose does not function in 
increasing the basal level of autophagy, but it mitigates the 
defective response of auto/mitophagy to the auto/mitophagic 
stimulation, by normalizing the maturation process.

100 Burn Causes Aberrant Macrophage Polarity 
Conversion in Skeletal Muscles, Which 
Is Mitigated by Auto/mitophagy-targeted 
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Introduction: Major burn injury (BI) is associated with 
excessive inflammation. We have reported autophagy/
mitophagy response defect in skeletal muscles in BI, leading to 
diminished homeostasis capability of cells and mitochondria.  
Macrophages play central roles in the process of wound 
healing, from causing inflammation, clearing cell debris, 
to coordinating tissue repair. Classically, M1 macrophages 
are considered as pro-inflammatory phenotype, and M2 as 
anti-inflammatory/pro-regeneration phenotype, though 
complexity of constituent of macrophage subpopulations, 
being increasingly recognized.   The relationship between 
BI-induced autophagy/mitophagy defect and the regulation 
of macrophage polarity in BI has not been studied so far. 
Methods: Body trunk BI covering 30% of body surface 
area or sham-bun (SB) treatment was administered to wild 
type mice. At post burn day (PBD) 5, mechanical injury was 
created in sternomastoid muscles (STM) by pressure injec-
tion of saline into the tissue ( >3x fracture toughness) to study 
effect of BI on the wound healing process in muscles.  STMs 
were harvested at post surgical day (PSD)1, 3, 7 and 14, and 
cryosectioned for immunohistochemistry against satellite 
cells (pax7), and macrophages (CD86 for M1, CD206 for 
M2, and F4/80 for general). As a therapeutic approach, we 
tested the effect of auto/mitophagy modulating drug, treha-
lose, whose pro-auto/mitophagy effect has been attributed to 
mitigation of the blocked flux of auto/mitophagy (due to BI) 
in our separate studies.
Results: SB control group showed both total and M1 mac-
rophage numbers chronologically decreasing from PDS1 
towards PSD14. BI caused delay in the subsiding of the 
macrophage infiltration. The greater majority of the mac-
rophage in BI was CD86 (+) M1 phenotype, confirming 
the pro-inflammatory traits in BI (+46.4% of SB at PSD7).  
Contrarily, CD206 (+) M2 macrophage started from low 
numbers at PSD1 and increased towards PSD7 and 14 
in SB.   In BI, however, M1/M2 conversion was markedly 
delayed (-59% of SB at PSD7), which was mitigated by tre-
halose (+134% of BI at PSD7). Pax7 (+) muscle satellite 
cells increased from PSD1 towards PSD14 in SB, but the re-
sponse was prominently defective in BI, and was normalized 
by trehalose.
Conclusions: M1 to M2 conversion observed in SB was 
defective in BI with concomitant defect in satellite cell pro-
liferation. Autophagy/mitophagy treatment drug, trehalose 
mitigated the phenotype conversion defect in macrophage. 
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Introduction: Severe burn disrupts cardiovascular function 
which can lead to critical shock. To counteract cardiovas-
cular collapse, there is a systemic increase of catecholamines 
released in response to severe burn. Previous studies showed 
that β1- adrenergic receptor (AR)_ protein expression was 
significantly increased in the cardiac right ventricles (RV) fol-
lowing burn injury, which is correlated with compromised 
cardiac dysfunction. Vascular smooth muscle contraction 
served to modulate blood pressure and improve circulatory 
perfusion. We hypothesize that ARs expression in major 
arteries are modified to initiate vascular functional changes 
following severe burn. In the current study, we report tem-
poral ARs expression in murine carotid artery smooth muscle 
following severe burn. 
Methods: Thirty-four adult Sprague-Dawley male rats re-
ceived a 40% total body surface area (TBSA) scald burn 
followed by fluid resuscitation using the Parkland formula. 
Control animals received a sham burn procedure. Animals 
were serially euthanized between 6 hours and 14 days after 
burn and endothelium-intact common carotid arteries were 
harvested for histological analysis.
Results: Immunohistochemical staining data demonstrated 
expression of adrenergic receptors (AR) (α1, α2, β1, and β2) 
were differentially changed in response to injury over time. 
α1a-AR expression significantly increased within the carotid 
artery tunica media 7-days after burn (p< 0.05). As a negative 
feedback of inhibitory of norepinephrine signaling, AR-α2a 
expression did not significantly change. AR-β1 expres-
sion also had no change over time after burn. Interestingly, 
functioning to relax vascular smooth muscle, a significant el-
evation of β2-AR expression within the carotid artery tunica 
media was observed only at 1-day after burn (p< 0.05). 
Conclusions: In summary, immunohistochemistry 
showed that carotid arterial adrenergic receptor expressions 
of α1a-AR  and β2-AR are significantly altered in response to 
severe burn, which may contribute to vascular contractility 
in burn rats. 
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Introduction: The Centers for Disease Control and 
Prevention and the Food and Drug Administration have 
reported an increasing number of clinical cases of pulmo-
nary injury following the use of e-cigarette/vaping products. 
Although the causative factors for the national outbreak of 
electronic-cigarette, or vaping product use-associated lung 
injury (EVALI) has not been established, CDC reported that 
vitamin E acetate (VEA) is strongly linked to the EVALI 
outbreak. In this study, we tested the hypothesis that VEA 
vaping causes acute lung injury in a dose-dependent manner 
in a sheep model.
Methods: Sheep were surgically prepared under anesthesia 
and analgesia with multiple vascular catheters (pulmonary 
arterial, left atrial, and femoral arterial). To assess pulmo-
nary edema, the mediastinal lymph node vessel draining 
the lung was cannulated. After a 5-day surgical recovery, a 
tracheostomy tube and urinary catheter were placed. Then, 
the sheep were placed on a mechanical ventilator and VEA 
vaping was immediately started in the following groups: (1) 
vaped with glycerol (n=1); (2) vaped with 0.4mg of VEA 
(n=2); (3) vaped with 0.6mg of VEA (n=1); (4) vaped with 
0.8mg of VEA (n=7); and (5) not injured, not treated (Sham, 
n=6). Sheep were resuscitated with lactated Ringer’s solution 
(4mL/kg/hr). Sheep in a conscious state was monitored with 
4 hrs intervals for cardiopulmonary variables for 48 hrs.
Results: Pulmonary gas exchange, represented by the PaO2/
FiO2 ratio, was unchanged in sham, glycerol, and 0.4  mg 
VEA groups. In the 0.6 VEA group, the PaO2/FiO2 ratio 
was decreased from 42 to 48 hrs, while in the 0.8 mg VEA 
group, it was strongly decreased starting at 24 hrs and 
remained low throughout the remaining period. Lung lymph 
flow, an index of pulmonary microvascular permeability, was 
increased more than 2-fold in 0.6 and 0.8 mg VEA groups. 
Lung compliance also tended to decrease in all VEA groups.
Conclusions: VEA vaping causes acute lung injury in a 
dose-dependent manner in sheep. Further studies should in-
vestigate underlying mechanistic aspects that cause increased 
microvascular permeability.
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103 Differences in Estradiol Levels Following 
Burn Injury
Micah L. Willis, Daniel S. Soliman, B.S. Chemistry 
– 2022, Sally-Irene Ngeve, Cressida Mahung, MD, 
Shannon Wallet, PhD, Robert Maile, PhD
University of North Carolina Chapel Hill, Durham, 
North Carolina; University of North Carolina at 
Chapel Hill, Chapel Hill, North Carolina; North 
Carolina Central University, Durham, North Car-
olina; University of North Carolina at Chapel Hill, 
Washington, District of Columbia; University of 
North Carolina at Chapel Hill, Chapel Hill, North 
Carolina; UNC, Chapel Hill, North Carolina 

Introduction: The American Burn Association estimates 
over one million people with burn injuries in the US need 
medical care, with around 4,500 cases ending in mortality 
each year. Mortality is due to bacterial infection as a con-
sequence of severe cytokine dysregulation and impaired 
wound healing. Previous research has shown females have 
worse outcomes than males following burn injury, but the 
reasoning is unknown. Estradiol is involved in the regula-
tion of local and systemic interleukin-6 (IL-6) levels, which 
has been demonstrated by others to positively correlates 
with poor outcomes following burn.  We hypothesize that 
concentrations of Estrogen can create a pro-inflammatory ef-
fect in epithelial cells, which is controlled in a negative feed-
back loop.
Methods: We utilized plasma from 1) human burn patients 
and 2) our murine model of burn injury, in which C57BL/6 
mice are exposed to a 20% total body surface area burn injury 
and 3) an in vitro cell model using human Oral Epithelial 
Cells (OECs) and human Airway Epithelial Cells (AECs).
Results: We measured human estradiol levels 1-3 days after 
burn injury and murine estradiol levels 3 and 7  days after 
injury by ELISA. In humans there were differences in levels 
at these timepoints (p< 0.05). In mice we observed a differ-
ence in the change in murine estradiol levels between males 
and females 7 days after injury (p < 0.01). We simulated a 
wound by removing the cell insert and treating cells with 
concentrations of estradiol (0.1  nM, 1.0  nM & 250  nM). 
Images were taken at 0, 6 & 24 H and analyzed using Fiji to 
observe wound closure. Supernatant was removed from cells 
at 24 H and analyzed for IL-6 levels (a key pro-inflammatory 
cytokine linked to poor wound healing after burn) via 
ELISA. mRNA was isolated from cells and analyzed for IL-6, 
TNFα & VEGF (important regulators of wound healing) 
via PCR. We observed an increase in percent wound clo-
sure in the AECs, and no difference in OECs. We observed 
an increase in IL-6 production following stimulation with 
Estradiol and LPS at different rates for each cell type and 
corresponding reduction in TNFα and VEGF expression. We 
also described different Estradiol Receptors in the two cell 
types.
Conclusions: Taken together, these data suggest burn in-
jury upregulates estradiol in both humans and mice fol-
lowing burn injury whereby this is more robust in females at 
later stages of burn injury and thus contributing to female-
associated poor clinical outcomes. 

104 Parkin-independent Pathway of Mitophagy 
as a Potential Target Mitochondrial 
Dysfunctions in Burns
Jingyuan Chen, MD, PhD, Yoh Sugawara, MD, 
Hiroyuki Morinaga, MD, Jeevendra Martyn, MD, 
FRCA, FCCM, Shingo Yasuhara, MD, PhD
The First Affiliated Hospital of Sun Yat-Sen Univer-
sity, Guangzhou, Guangdong; Shriners Hospital for 
Dallas, Boston, Boston, Massachusetts; Kyorin Uni-
versity, Tokyo, Tokyo; Shriners Hospitals for Dallas, 
Boston, Massachusetts; Shriners Hospital for Dallas, 
Boston, Massachusetts 

Introduction: In many critical illnesses including burn in-
jury (BI), muscle wasting (MW) with mitochondrial dysfunc-
tion (MD) leads to poor prognosis. Disturbed mitochondria 
can normally be turned over by autophagic degradation of 
mitochondria (mitophagy). We have previously observed that 
BI causes disturbed mitophagy response in skeletal muscles 
both in vivo and in the cultured myocytes, a potential mech-
anism for BI-induced MD.  These previous findings have lead 
to the expectation that augmenting mitophagy will rescue mi-
tochondrial functions and can help treating the BI-induced 
MW and MD.  There have been, however, limited research 
tools to specifically intervene (or augment) mitophagy.  In the 
current study, we have established mitophagy-compromised 
cell strains by CRISPR/Cas9-mediated knocking out of 
BNIP3L, a pivotal molecule mediating parkin-independent 
mitophagy induction. Deferiprone (DFP), a recently es-
tablished mitophagy inducer, had previously been known 
to exert cellular and organ protective functions, but the 
mechanisms of its beneficial effects were not investigated in 
detail.  Nor has its efficacy been tested on BI-induced MD.
Methods: First, whether DFP stimulated mitophagy in-
duction causes translocation of mitophagy markers into 
mitochondrial fraction, was tested by Western Blotting on 
the WT C2C12 cells against Parkin/PINK1- and BNIP3L- 
pathway molecules. Next we established BNIP3L knockout 
C2C12 myoblast cell like by CRISPR/Cas9-mediated gene 
deletion.  Using both WT and BNIP3L knockout (KO) cell 
lines incubated in the BI or SB serum (from 30% rat burn at 
3PBD) with or without DFP treatment, we tested whether 
DFP can rescue BI-induced upregulation of mitochondria-
derived superoxide (SO) using MitoSOX staining.
Results: In WT C2C12 cells, mitophagy stimulation 
by DFP caused robust increase of the protein amount of 
BNIP3L in the mitochondrial fraction, but Parkin/PINK1 
did not.  KO completely abolished both basal and stimulated 
increase of BNIP3L. BI serum caused significant elevation 
of mitochondrial SO in WT myocytes ( >20 fold of SB), 
which was ameliorated by DFP-stimulated mitophagy aug-
mentation (95% reduction). In KO C2C12 cells, however, 
DFP-induced SO reduction in BI serum was completely 
abolished, suggesting that DFP-mediated mitochondrial pro-
tection against BI was through augmenting mitophagy via 
BNIP3L pathway.
Conclusions: By using BNIP3L KO C2C12 myocytes, mi-
tochondrial protective role of BNIP3L-mediated mitophagy 
against BI-induced stress was demonstrated for the first 
time. Previously reported cellular and organ protective 
functions of DFP is likely through activation of this pathway.  
Augmentation of mitophagy will be a promising therapeutic 
approach in protecting BI-induced MW and MD.  
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105 Nursing Theory and Burn Competency 
Training Practices to Address Gaps in Post-
covid Trained Graduate Nurses
Lynn Dowling, RN, MSN, Joan Wilson, MSN, 
MHA, RN, Jane D. Echols, RN, BSN, Susan Burke, 
DNP, Jocelyn Hills, NP
Joseph M. Still Burn Center at Doctors Hospital, 
Augusta, Georgia; Joseph M. Still Burn Center at 
Doctors Hospital, Augusta, Georgia; Joseph M. Still 
Burn Center at Doctors Hospital, Augusta, Georgia; 
Doctors Hospital Augusta, Augusta, Georgia; Burn & 
Reconstructive Centers of America, Augusta, Georgia 

Introduction: Recruitment efforts just after the recent COVID 
crises brought in several new graduate nurses.   They had lim-
ited clinical exposure during COVID-19 resulting in difficulty 
transitioning into practice providing safe patient care. As a re-
sult, these nurses lacked the fundamental knowledge needed to 
care for acutely ill burn and wound patients resulting in the new 
graduate registered nurses (NGRNs) feeling overwhelmed at 
the bedside.  These findings coincide with assessments noted in 
Kavanagh and Sharpnack’s (2021), article identifying only 9% 
of NGRNs were practice ready, with 7% failing to recognize ur-
gency or a change in a patient’s condition.
Methods: In order to achieve the designated American Burn 
Association (ABA) competencies, our center designed a pro-
gram based on Patricia Benner’s Novice to Expert nursing 
theory.   Additionally, we divided the competencies into 
achievable goals and domains using the Donna Wright's 
nursing competency model. 
StaRN program:   didactics/simulation/skills/unit orienta-
tion one on one with a preceptor
Competency based staged orientation program for new staff
Burn Specific Education includes:
1) Burn and complex wound care didactic
2)  Burn specific High-fidelity simulation scenario utilizing 
critical care equipment promoting critical thinking and crit-
ical reasoning skills
3) Task trainers
4) On-going preceptor education
5) Nurse Extern program 
Results: NGRNS arriving at our unit in early 2020 were 
found to be incapable of performing clinical tasks in the burn 
ICU (BICU) setting at the level of competency recommended 
by the ABA.   We immediately placed this cohort into the 
revised training program incorporating Benners Novice to 
Expert Theory and Wright’s Competency Model.  Of the 25, 
17 were able to be placed in the BICU (68%), and 8 were 
able to transfer to a lower level of care (progressive care/med-
surg). All 25 were given extended orientation (12 weeks in-
stead of the normal 8, as recommended by our facility).  We 
will follow this group to determine retention rates.  
Conclusions: Current levels of competencies by the ABA 
creates gaps in care for graduate nurses entering the workforce 
with deficits.   Applying Benner's Novice to Expert Theory 
and Wright’s Competency Model to modify approaches 
to training helps identify gaps in care, addresses areas that 
are weak for the nurse, and help guide the graduate nurse 
through stages of expertise to arrive more confidently at the 
level of competency expected by the ABA.  

106 Nursing Documentation Variability Among 
Burn Centers Using the Burn Navigator
Elsa Coates, MSN, RN, Julie A. Rizzo, MD FACS, 
Jose Salinas, Maria Serio-Melvin, MSN, RN, CNS-
BC, CCRN-K
US Army Institute of Surgical Research, JBSA Fort 
Sam Houston, Texas; US Army Institute of Surgi-
cal Research, Fort Sam Houston, Texas; US Army 
Institute of Surgical Research, San Antonio, Texas; US 
Army Institute of Surgical Research, Cibolo, Texas 

Introduction: Managing burn fluid resuscitation for large 
burns is challenging and relies heavily on accurate nursing 
documentation.   The Burn Navigator (BN) is a clinical 
decision-support system designed to guide clinicians in burn 
fluid resuscitation. However, data entered into the BN do 
not auto-populate into the electronic medical record (EMR), 
thus requiring nurses to document in two systems. We sought 
to compare differences in nursing documentation of data 
entries between the EMR and the BN on burn patients with 
≥ 20% total body surface area (TBSA) undergoing intrave-
nous (IV) fluid resuscitation.
Methods: Institutional Review Board approval was obtained 
for a multi-center observational study of burn patients 
undergoing fluid resuscitation using the BN.   Data were 
collected and analyzed between the EMR and BN entries 
entered into the REDCap database from 5 American Burn 
Association (ABA)-verified burn centers.   The following 
variables were analyzed: time of burn injury, weight, TBSA 
burned, urine output (UOP), and hourly IV crystalloid fluid 
volume.  
Results: Analysis included 296 subjects (of 300 enrolled). 
Results show no significant difference between burn centers 
for mean weight (BN 87.02  ± 22.9  kg vs. EMR 87.1  ± 
23.3  kg), TBSA (BN 40.71  ± 19.24% vs. EMR 40.97  ± 
19.29%), or time of burn injury (< 1 hour). The time of 
injury recorded in the BN versus EMR was later in 44.6% 
(n=132) of patients and earlier in 46.4%, (n=138) and the 
same in 8.8% (n=26) of records. Additionally, in 293 records, 
there was no significant difference between centers in patient 
UOP (BN 0.91 ± 0.52 ml/kg/hr vs. EMR 0.91 ± 0.63 ml/
kg/hr). One site had a significant difference in hourly fluid 
rates (Figure) due to a lack of inclusion of pre-hospital fluids.     
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Conclusions: When comparing the data between the EMR 
to BN, it was observed that pre-hospital fluids tended not 
to be documented in the EMR, causing a statistically sig-
nificant difference in total fluids administered in one burn 
center. Overall, the nursing documentation variability was 
minimal across all sites even though the nurses had to docu-
ment the data in two different systems, while simultaneously 
caring for critically ill patients with large burn injuries. Close 
monitoring of the nursing documentation during burn fluid 
resuscitation should always be a priority.

107 Nursing Interventions in the Temperature 
Management of Acute Burn Patients in the 
Burn Operating Room
Nicole Polsgrove, RN, Madeline Zieger, PA-C, 
David Roggy, RN, Brett C. Hartman, DO
Richard M. Fairbanks Burn Center, Indianapolis, 
Indiana; Richard M. Fairbanks Burn Center, Indi-
anapolis, Indiana; Richard M. Fairbanks Burn Unit, 
Indianapolis, Indiana; Richard M. Fairbanks Burn 
Center, Indianapolis, Indiana 

Introduction: The development of hypothermia in the op-
erating room is a known risk that has been well documented 
in the literature.   The typical surgical patient undergoing 
general anesthesia experiences a temperature loss of approx-
imately 4°F without warming interventions.   Burn patients 
are at a higher risk for hypothermia due to the greater body 
surface area exposure and evaporative losses related to their 
burn injury and length of their operative interventions.  The 
purpose of this review is to determine the average loss of body 
temperature of the burn surgical patient as it pertains to total 
body surface area (TBSA) injury and the use of warming 
interventions.  
Methods: A two year retrospective review was performed 
on acute burn surgical cases in our two dedicated burn op-
erating rooms within our burn center.   Data obtained in-
cluded TBSA of each case, pre and post-procedure patient 
temperatures, maximum OR room temperature, and use of 
adjunctive warming interventions.   The surgical procedures 
were categorized by percent TBSA burn of < 10%, 10-20%, 
21-40%, and >40%.
Results: We identified 415 cases that were included in this 
review from 2019 and 2020.  As expected, patients with larger 
TBSA involvement led to a greater temperature decline.  As 
seen in Table 1, forced warm air devices were utilized in 
67.2% of cases.  In our large Burn OR suite, we utilize a heat 
panel that is integrated in the ceiling above the OR table.   
Utilization of these devices is determined by the Burn OR 
nurse.  They are either initiated prior to the start of the case or 
intra-operatively if the patient’s temperature is declining and 
intervention is required.  Mean operating room temperatures 
were 80.1°F in all cases with cooler room temperatures in the 
smallest TBSA group.  Our average patient temperature de-
cline was 1.25°F in all cases.  However, in the largest TBSA 
group, the mean temperature loss was 2.68°F which is signif-
icantly less than the 4°F loss in general anesthesia procedures 
without warming interventions.
Conclusions: The use of elevated ambient operative room 
temperatures along with other warming interventions aid 
in the maintenance of core body temperature in the burn 
surgical patient.   Having dedicated burn operative nurses 
with investment in the outcome of the burn surgical patient 
contributes to the overall safety and the maintenance of tem-
perature homeostatic state. 
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108 Development and Implementation of a Burn 
Nurse Educator
Emily Snyder, RN, BSN, CCRN, Jennifer Rosenthal, 
MSN, RN, CCRN-K
Medical City Plano, Plano, Texas; Medical City 
Plano, The colony, Texas 

Introduction: Prior to the introduction of the Burn Nurse 
Educator (BNE), at a growing and newly established burn 
center, the education of the Burn Trauma ICU staff was 
completed by the Burn Director and Burn Supervisor. In this 
burn center, large amounts of education became difficult to 
create and distribute by the current Burn Director and Burn 
Supervisor due to the demand of their respective job roles. 
The role of the BNE was to create initial and ongoing educa-
tion for the Burn Trauma ICU Staff, Ortho-Trauma staff, ED 
staff, local EMS agencies, and the community.
Methods: The Burn Nurse Educator reviewed previous ed-
ucation that was provided to the staff, compared it to the 
Burn Nurse Competencies established by the American Burn 
Association, and was able to formulate a new education plan. 
The Burn Nurse Educator created several burn-based courses. 
These classes included: Floating into Burn Care, Burn Boot 
Camp, and Burns in the Pediatric Population. There was 
also the introduction of mock codes focused on the pediatric 
burn population. In addition to the formulation of these edu-
cational opportunities, the Burn Nurse Educator worked di-
rectly with the Quality Improvement Committee to find gaps 
in care. These gaps were then turned into project improve-
ment plans and additional education was provided to the 
bedside staff. The Burn Nurse Educator formed relationships 
with local EMS agencies and was able to provide burn lectures 
and continuing education.
Results: Each class offered had a pre and post test 
administered, all with improved scores. A sample size of 30 
nurses who enrolled in Burns in the Pediatric Population 
had a score increase from 46% to 94%. A sample size of 14 
nurses had a score increase of 55% to 80% after enrolling in 
Floating into Burn Care. A  sample size of 30 nurses who 
enrolled in Burn Boot Camp had a score increase of 71% to 
95%.  More importantly, the staff expressed a higher level of 
confidence when caring for a burn patient after these classes. 
The outreach with local EMS agencies also increased our 
EMS admits to the hospital, improved knowledge for caring 
for burn victims, and created a relationship with our local 
cities EMS.  
Conclusions: It is anticipated that as the program continues 
to expand, the role of the Burn Nurse Educator will con-
tinue to grow and encompass new responsibilities. To ensure 
each nurse remains competent in their skill set, additional 
knowledge testing will be completed one year after a nurse 
has completed a class.

109 The Impact of Distance to Treatment Center 
on Long-term Outcomes of Burn Patients
Kevin E. Galicia, MD, MA, John Kubasiak, MD, 
Anupama Mehta, MD, Robert Riviello, Associate 
Surgeon, Div. Trauma, Burns, Surgical Critical Care, 
Stephanie Nitzschke, MD, Kara McMullen, MPH, 
Nicole S. Gibran, MD FACS, Barclay T. Stewart, MD, 
PhD, Steven E. Wolf, MD, FACS, Colleen M. Ryan, 
MD, Jeffrey C. Schneider, MD
Loyola University Medical Center, Maywood, Illinois; 
Loyola University Medical Center, Maywood, 
Illinois; Brigham and Women's Hospital, Quincy, 
Massachusetts; Brigham and Women's Hospital, 
Brookline, Massachusetts; Brigham and Women's 
Hospital, Boston, Massachusetts; University of 
Washington, Portland, Oregon; University of 
Washington, Wellfleet, Massachusetts; University of 
Washington, Seattle, Washington; University of Texas 
Medical Branch at Galveston, Galveston, Texas; 
Harvard Medical School, Boston, Massachusetts; , 
Massachusetts 

Introduction: Geospatial access to American Burn 
Association (ABA)-verified burn centers or self-designated 
burn care facilities varies across the country. It is often nec-
essary to transport patients hundreds of miles to provide 
definitive burn care and rehabilitation services. This study 
evaluates the impact of distance to treatment center on long-
term outcomes of burn patients.
Methods: Data from the National Institute on Disability, 
Independent Living, and Rehabilitation Research Burn Model 
System (BMS) National Database, collected from 2015 to 
2019, were analyzed to investigate the impact of distance 
to BMS center on long-term, patient-reported outcomes. 
Distance was calculated as driving distance between home 
zip code centroid and BMS center. Demographic and clinical 
data were compared between groups by distance from BMS 
center (< 20, 20-49.9, >50 miles). The following patient-
reported outcome measures, collected 12  months after in-
jury, were examined: Veterans Rand 12 Physical Component 
Summary Score (VR-12 PCS), Veterans Rand 12 Mental 
Component Summary Score (VR-12 MCS), Satisfaction 
with Life (SWL), employment status, and days to return to 
work. Mixed regression model analyses were used to examine 
the associations between distance to BMS center and each 
outcome measure, controlling for demographic and clinical 
variables.
Results: Of the 726 participants included in this study, 191 
(26.3%) and 204 (28.1%) were < 20 and between 20-49.9 
miles from a BMS center, respectively; 331 (46.6%) were 
>50 miles from a BMS center. Greater distance to BMS 
center was associated with white race/ethnicity (p< 0.001) 
and employment at time of injury (p=0.001). Greater dis-
tance to BMS center was also associated with flame injury 
(p< 0.001) and larger burn size (p< 0.001). There were no 
significant differences in length of stay or number of oper-
ations between groups. Regression analyses did not identify 
significant associations between distance to BMS center and 
VR-12 PCS, VR-12 MCS, SWL, employment at 12 months, 
or days to return to work.
Conclusions: After burn injury, patient-reported outcome 
measures of physical and psychosocial function, as well as 
employment, do not differ based on distance to BMS center.
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110 Does Discharge to a Post-acute Facility 
Predispose Burn Patients to a Deterioration 
of Their Wounds?
Suzanne C. Osborn, BSN, RN, David Addison, 
Claudia Islas, BSE, Karen Richey, BSN, RN, 
Kevin N. Foster, MD, MBA, FACS
Arizona Burn Center, Phoenix, Arizona; Arizona 
Burn Center Valleywise Health, Phoenix, Arizona; 
Arizona Burn Center Valleywise Health, Phoenix, Ar-
izona; Arizona Burn Center Valleywise Health, Phoe-
nix, Arizona; The Arizona Burn Center Valleywise 
Health, Phoenix, Arizona 

Introduction: The care of burn injuries requiring hospi-
talization is complex and highly specialized.   In-hospital 
treatment results in discharging patients with stabilized, but 
unhealed wounds with the need for ongoing care. The ex-
pectation is that wounds continue to heal without compli-
cation.  For patient who are unable to be discharged home, 
disposition is frequently dictated by finance and payor source. 
Post-acute facilities such as Skilled Nursing facilities (SNF), 
Acute Rehabilitation Centers (ARC) and Long-term Acute 
Care facilities (LTAC) are utilized. The purpose of this study 
was to evaluate the wound healing in patients being sent to 
SNF and ARC.
Methods: A retrospective chart review of patients discharged 
to a SNF or ARC over a one-year period was performed.   
Photographic review was done comparing photos from the 
first clinic visit to those from hospital discharge.   Wounds 
were designated as “Improved” (IM) or “Worsened/No 
Change” (W/NC) by a single burn surgeon.  
Results: Of the 963 charts reviewed, 719 patients suffered 
burn injuries, and of these 127 were discharged to post-acute 
facilities, 54 were either discharged to a LTAC or did not 
have photos available for review at their first clinic visit. Thus 
73 were evaluable. The majority, 51% (n=37) worsened or 
showed no change (W/NC) and 49% (n=36) improved (IM). 
All patients returned to clinic within the first 2 weeks of dis-
charge.  There were no significance differences for age, gender, 
BMI, comorbidities, substance abuse, living situation, ICU 
days, ventilator days, length of stay, number of surgeries, 
payor source or facility type (SNF vs ARC). Mean TBSA was 
greater in IM 13.99% vs W/NC 8.31% (p=0.018). There 
were no significant differences between groups for mech-
anism, although IM was more likely to have suffered a flame/
flash injury (n=20) and W/NC contact burns (n=21).  A total 
of 30 different facilities were utilized for discharge. 
Conclusions: Despite having smaller burn injuries, the 
majority of patients worsened if discharged to a post-acute 
facility. No patient factors were identified that were associ-
ated with worsening/no change in wound status at the first 
clinic visit post discharge. Given the number of discharge 
facilities utilized, we were unable to analyze the relationship 
between specific facilities and outcomes. The magnitude 
of the problem warrants further investigation.   A  Quality 
Improvement project is being developed to further identify 
areas for intervention. 

111 Optimizing an Outpatient Mhealth 
Intervention for Dallas with Burns: A Mixed 
Methods Study
Aaron Lesher, MD, Yulia Gavrilova, Ph.D.
South Carolina Burn Center at MUSC, Charleston, 
South Carolina; Medical University of South Caro-
lina, Charleston, South Carolina 

Introduction: Pediatric burn injury remains one of the most 
common traumatic injuries in childhood. Fortunately, up to 
90% of pediatric burns may be treated safely in the outpa-
tient setting after appropriate burn triage. Patients face sig-
nificant geographic disparities in access to expert burn care 
due to the regionalization of burn care. To aid patients and 
their families during acute burn recovery, a smartphone app 
was developed to improve patient outcomes, increase access 
to care, and streamline communication. The purpose of this 
study is to evaluate patient-derived feedback to optimize 
this burn app prior to subsequent efficacy testing.
Methods: The burn app was evaluated using a mixed-method 
approach consisting of qualitative semi-structured interviews 
and quantitative usability data gathered from caregivers 
of pediatric burn patients who utilized  the app during the 
treatment phase of their child’s burn injury. Usability data 
were collected using a psychometrically validated mHealth 
App Usability Questionnaire (MAUQ). To analyze the inter-
view transcriptions, we followed the Braun and Clark (2006) 
framework of thematic analysis. The research questions  fo-
cused on caregiver perceptions of smartphone-enhanced pe-
diatric burn care and potential app improvements, including 
acceptability, usability, technical preferences, and emotional 
perceptions.
Results: 14 caregivers (93% women; M age = 36) completed 
the study. Overall MAUQ scores (M = 6.46; SD = .62) in-
dicated high app usability. Ease of Use & Satisfaction 
(M  =  6.66; SD  =  .42), System Information Arrangement 
(M = 5.93; SD = 1.07), and Usefulness (M = 6.69; SD = .61) 
subscales indicated an average degree of agreement above 
“somewhat agree” with usability statements. Furthermore, 
13/14 (93%) caregivers reported a positive overall experience 
and agreed that the app was an acceptable method to mon-
itor burn care. 12/14 (86%) caregivers reported that the app 
captured important clinical information. 53% preferred app-
based burn care, 31% preferred both face-to-face and app-
based care, and 15% preferred in-person only. Only 1 person 
preferred synchronous video-based care to asynchronous text-
messaging. All study participants suggested improvements, 
with the most common being: (1) keeping user logged in, (2) 
time-stamping photos and messages, (3) consolidating text-
messages and pictures, (4) adding push notifications and ap-
pointment reminders, and (5) tracking pain level.
Conclusions: Mobile health technology may be leveraged 
to improve outpatient burn care. The results from this study 
(1) demonstrate caregiver experiences using a novel mHealth 
platform for outpatient pediatric burn care which  showed 
high acceptability and usability and (2) provide systematic 
data for app optimization.
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112 Developing Outpatient Registry to Capture 
Data Post Hospitalization
Bethany A. Schmoker, Shane urban, BSN, 
Arek J. Wiktor, MD FACS
UC Health University of Colorado Hospital, 
Strasburg, Colorado; University of Colorado Hospi-
tal, Denver, Colorado; University of Colorado Burn 
Center, Aurora, Colorado 

Introduction: Per the 2019 ABA reverification requirements, 
a burn center must see >75% of all inpatients (IP) who re-
quire an outpatient (OP) follow-up after discharge. In prior 
years, we utilized the inpatient registry and built a report to 
track patient follow-up. With the report, we were able to 
compare the number of Burn Clinic return patients against 
admissions to get the percentage. This process required hours 
of focused effort. We sought to optimize the process for de-
termining IP follow-up at our ABA verified burn center. In 
addition, we hoped to better quantify the efficacy of our OP 
clinic.
Methods: An OP registry was developed in December 2019 
utilizing an automated report from our electronic medical 
record (EMR) and imported into a custom built, secure, web-
based software platform designed to support data capture for 
research studies. Employing various automation techniques, 
we were able to eliminate the need for manual abstraction 
by our burn registry team. Metrics tracked in the OP reg-
istry included: type of patient visit (New Patient, Return 
Patient, and Telehealth), diagnoses, zip-codes of patient resi-
dence, payer methods, and total number of clinic encounters 
per year. We collected data from January 2020 through the 
present, with 2020 being the first full year in the OP registry. 
The initial effort required to design, automate, and import 
data was approximately 18 hours. The report import takes 
approximately 5 minutes.
Results: The OP registry has given us the ability to create 
a multitude of graphs from the OP clinic data, like the one 
shown. During the review period our OP clinic saw patients 
from 19 different US states, encompassing 2,710 total OP 
visits. The median number of monthly OP clinic visits was 
235 [IQR 210-246], see graph 1.  The median number of 
clinic visits per patient was 2 [IQR 1-4]. The majority of clinic 
visits were return patients (55%, n  =  1595), new patients 
(31%, n = 914), and telehealth visits (14%, n = 399). Finally, 
our analysis of the OP Clinic Registry demonstrated that we 
saw 82% (309/374) of inpatients that required follow-up 
care, exceeding the expected 75% by the ABA.
Conclusions: The creation of an automated OP registry 
can assist the tracking of discharged patients and reduce the 
amount of effort needed to track ABA required metrics. In 
addition, this OP registry can be expanded to track both IP 
and OP outcomes. This is crucial for quality improvement 
for the burn program as a whole.
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Introduction: MDROs colonize wounds and cause 
infections for hospitalized burn patients, which may lead to 
increased infection risk, wound complications, longer (LOS) 
and more cost. Little is known about the long-term impacts 
of MDRO colonization and infection on burn survivors. We 
aimed to describe the impacts of colonization on long-term 
health-related quality of life (HRQoL), itch, and pain. 
Methods: Data from adult participants in a multicenter 
longitudinal outcome study were used. Data was described 
and χ 2 and Kruskal-Wallis testing was applied to determine 
differences between the two groups. Outcomes included 
Veterans RAND 12 (VR-12) physical component summary 
score (PCS), and PROMIS 29 domains for pain intensity, 
fatigue, pain interference, physical function, and sleep distur-
bance. Pruritus was assessed using the 4-D Itch scale for total 
itch. Multilevel, multiple linear regressions were used for out-
come measures at 6 m post-injury. Random effects regression 
with robust standard errors (SE) were used to evaluate the 
impacts over time. 
Results: The study included 704 individuals and 92 were 
MDRO colonized (13%).   Colonized patients had larger 
burns (25% TBSA, IQR 9-45 vs. 8% TBSA, IQR 3–20; p 
< .001), more operations (4, IQR 2-7 vs. 1, IQR 1-3; p < 
.001), more grafting (17% TBSA, IQR  3-46 vs. 3% TBSA, 
IQR 1- 9; p < .001), more ventilator days (2, IQR 0–8 vs. 0 
IQR 0-0; p < .001), and longer LOS (34 days, IQR 17 – 64 
vs. 16, IQR 9 - 27;   p < .001). Adjusting for confounding 
covariables,  such as demographics, colonization was associ-
ated with a lower PCS score (OR -0.33, 95% CI -0.68, -0.06; 
p=.018); a higher fatigue score (OR 0.46, 95% CI 0.13, 
0.79; p = .007) and worse itch (OR 0.4, 95% CI -0.01, 0.75; 
p = .036). There was no association with pain intensity, pain 
interference, or sleep disturbance. Random effects regression 
indicated that colonization was associated with lower PCS 
(OR -5.0, 95% CI -8.60, -1.39; p = .007). 
Conclusions: Impact of colonization extends beyond the 
immediate hospitalization and likely has long-term effects on 
HRQoL. Given our observation of lower physical function 
after MDRO, more granular research on taxa-specific effects, 
timing of colonization, and interventions are indicated to 
elucidate the impact on HRQoL. 
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Introduction: Bacterial infections are a leading cause of 
complications in burn patients. However, ambiguity remains 
around the most common infectious etiologies and their 
resulting complications. Our study identifies which bacterial 
infections will lead to specific complications and tracks infec-
tion rates of these bacteria over time.   
Methods: Burn patients diagnosed with a bacterial infection 
within 6 months of burn were identified in the TriNetX da-
tabase using ICD-10 codes; those with bacterial infections 
prior to injury were excluded.  Occurrence of the following 
outcomes within 12  months of injury were compared for 
those with bacterial infections and those without, including 
acute kidney injury (AKI), congestive heart failure (CHF), 
hypertrophic scarring, sepsis, and death.  The top 4 bacterial 
infections, by incidence, were then identified and analyzed 
for the outcomes.   Lastly, infection rates were stratified by 
year from 2010-2020.  Data was analyzed using chi-square 
with p < .05 considered significant, and regressions.  
Results: We identified 457,383 burn patients, of whom 
4,688 (1.0%) were diagnosed with a bacterial infection 
within 6 months of injury. The bacteria that constituted the 
highest proportion of infected patients were Staph aureus 
(51.1%), E. Coli (20.2%), Pseudomonas (17.6%), and 
Enterococcus (9.6%). When outcomes were stratified by bac-
teria, Enterococcus infection was associated with the highest 
incidence of AKI (23.1%), sepsis (25.2%), and mortality 
(16.03%). E. Coli was associated with the highest incidence 
of CHF (17.7%) and Pseudomonas was associated with the 
highest incidence of hypertrophic scarring (13.3%). All data 
was found to be statistically significant (p< .05). Time trend 
data from 2010 to 2020 stratified by bacterial infection is 
displayed in Figure 1.  Of note, Pseudomonas infection 
rates increased by 90% (r2 = 0.6717) while E. Coli infection 

rates increased by 33%. (r2  =  0.7223). In contrast, Staph 
Aureus infection rates have decreased since 2013. Lastly, 
Enterococcus infection rates displayed a fluctuating pattern 
with an increasing trend since 2017. 
Conclusions: Species identification of a post-burn bacte-
rial infection is an important step in outcome management. 
Despite its low incidence, Enterococcus infection was asso-
ciated with the highest incidence of AKI, sepsis, and mor-
tality, and has displayed recent increases in infection rates. 
Pseudomonas has shown a similar increasing trend and is 
notable for hypertrophic scar formation. 
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Introduction: Burn patients often experience a tremendous 
amount of pain and anxiety during dressing changes and 
other procedures, frequently requiring a moderate sedation 
(MS) or deep sedation (DS) for successful completion.   We 
previously reported our primarily Nurse Practitioner-based 
model for procedural sedation but recently transitioned to a 
primarily hospitalist-based sedation service.   We  evaluated 
the clinical and financial impact of this transition.  
Methods: Retrospective chart review of patients 
undergoing MS or DS from June 2019 to June 2020 (burn 
provider-based [BPB]) and August 2020 to August 2021 
(hospitalist-based [HB]).   Data included demographics, 
number and types of sedation, provider type, American 
Society of Anesthesiology Physical Status Classification 
(ASA score), complications and relative value units (RVU)/
anesthesia units generated.    Our hospitalist completed a 
combined Internal Medicine-Pediatrics residency and is cre-
dentialed by the institution for procedural sedation.
Results: During the BPB sedation timeframe, 263 patients 
were admitted to the burn center, of which 55 patients (21%) 
underwent 203 sedations (average: 3.6 sedations/patient).   
Twenty-one (10%) were DS.  The most common medications 
used for DS were a combination of Midazolam, Ketamine, 
Fentanyl, Glycopyrrolate and Ondansetron (81%); and for 
MS, a combination of Fentanyl and Midazolam (77.5%).   
Ten percent of patients had an ASA of 3 or greater.  
During the HB sedation timeframe, 203 patients were 
admitted, of which 73 patients (36%) underwent 353 
sedations for an average of 4.8 sedations/patient (74% 
increase).   Ninety-one (26%) were  DS (333% increase).   
Medication combinations were similar as above for DS 
(90%) and MS (93%).  Nineteen percent of patients had an 
ASA of 3 or greater.  
Our hospitalist performed 16% of the sedations in the 
BPB timeframe and 72% in the HB timeframe. In the BPB 
group there were 4 desaturation events (0.02%) among all 
sedations, compared to 8 desaturation and 1 hemodynamic 
change events (0.025%) in the HB group.  Total work rela-
tive value units (wRVUs) and anesthesia units of service (for 
the DS) generated were 599.6 and 133 respectively in the 
BPB group compared to 1104.2 (84% increase) and 784 
(489% increase) respectively in the HB group.  During the 
BPB timeframe 40 patients were taken to the OR for dressing 
changes for a total of 69.3 hours, compared to zero in the HB 
timeframe.  
Conclusions: Transitioning from a BPB to HB sedation 
service resulted in increased sedation numbers and percentage 
of patients undergoing a sedation, especially DS, as well as 
increased RVU generation. Sedations were performed in 
patients with higher ASA scores without a significant increase 
in adverse events. There was operating room cost and time 
savings. HB sedation services can be an efficacious and safe 
model in a burn center. 
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Introduction: Vancomycin is a broad-spectrum antibi-
otic commonly used in burn patients. Traditionally, van-
comycin has been managed with a trough level dosing 
strategy. However, recent literature and practice changes have 
encouraged utilizing an area under the curve (AUC) dosing 
strategy. The objective of this study was to evaluate the like-
lihood of attaining therapeutic targets using population ki-
netics in burn patients utilizing AUC.
Methods: This retrospective cohort included adult burn 
patients who received vancomycin dosed with an AUC 
strategy. Data collection covered 20 months following an in-
stitutional shift to AUC monitoring. Patients were excluded 
if they did not have pharmacokinetic (PK) data documented, 
received renal replacement therapy, or had a nonburn injury. 
The primary outcome was the difference between predicted 
and actual vancomycin AUC.  Secondary outcomes included 
differences between additional PK parameters.
Results: The AUC analysis included 14 patients.   Mean 
(SD) age was 47 (12) years, 57% were male, and mean (SD) 
TBSA was 30 (21). The mean (SD) AUC in the predicted 
and actual groups was 522 (42) and 455 (122) mg*h/L, re-
spectively (p=0.05). A total of 6 patients were evaluated for 
additional PK analysis, summarized in Table 1.
Conclusions: Actual patient-specific AUC was signifi-
cantly lower than predicted AUC. This corroborates pre-
vious trough-based data indicating burn patients dosed 
using standard population estimates are at risk of being 
subtherapeutic, likely due to their hypermetabolic state.  Our 
findings suggest AUC monitoring is an appropriate dosing 
strategy for burn patients and potentially more accurate than 
a traditional trough-based approach.
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Introduction: Burn injuries place patients in a compromised 
state, especially those with pre-existing comorbidities. The 
presence of cancer complicates care and worsens outcomes 
for patients suffering from illnesses unrelated to burns, such 
as sepsis. Therefore, we posit the incidence of burn injury 
on patients with preexisting cancer diagnoses results in an 
increased risk of complications.
Methods: Burned patients were identified using the TriNetX 
database, a global federated health research network. Fifty-
one thousand patients with a diagnosis of cancer prior to 
experiencing a burn injury were identified. Control groups 
included 1)  patients who had a previous cancer diagnosis 
and no incidence of burn, and 2) patients who experienced a 
burn with no history of cancer. Outcomes analyzed included 
sepsis, nutritional deficiency, eating disorder, immunodefi-
ciency, and depression within 5 years. Cancer diagnoses were 
categorized into 5 of the 13 most common cancer reported in 
the US. Data was analyzed using a chi-square analysis with p< 
0.05 considered significant, and presented odds ratio are with 
95% confidence intervals.
Results: The majority of cancer survivors with burns were 
White (70%) and female (62%). Compared to cancer patients 
without burn injury, patients experiencing a burn after a di-
agnosis of cancer were more likely to develop sepsis (1.718, 
1.612-1.83), nutritional deficiency (1.963, 1.593-2.418), 
immunodeficiency (1.265, 1.098-1.459), eating disorders 
(2.569, 2.077-3.177), and depression (1.538,1.468-1.611). 
When compared to burn patients with no history of cancer, 
burned patients with cancer diagnosis had increased odds 
of developing sepsis (3.806, 3.502-4.137), nutritional de-
ficiency (3.529, 2.725-4.571), immunodeficiency (6.657, 
5.126,8.645), eating disorder (2.184, 1.787-2.67), and 

depression (2.147, 2.041-2.259). Further, burned patients 
with a history of lung cancer experienced a uniquely high 
risk of sepsis. Additionally, burn patients with histories of ei-
ther lung or breast cancers were also at increased risk ratios of 
experiencing depression (p< 0.05).
Conclusions: Burned patients with a history of a cancer 
demonstrated considerable increases in complications when 
compared to those with only a burn injury. Categorization 
of the broad “neoplasm” label uncovers patterns or trends for 
specific cancer types to inform the current healthcare system 
more accurately.
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Introduction: Temporal variations in trauma admissions, 
based on the time of day, day of week, and day of year, 
have been previously demonstrated. These variations, which 
could inform decision making regarding staffing and re-
source utilization, have not been evaluated with respect to 
burn admissions. Very little has been published on predicting 
temporal distribution stratified by total body surface area 
(TBSA). We hypothesize that temporal patterns exist in the 
distribution of burn admissions at all TBSA as it relates to 
time of day, day of week, and day of year.
Methods: This was a cross-sectional observational study 
of a single burn center over nearly 5 years, from 7/1/2016-
3/31/2021, including both pediatric and adult admissions. 
We captured and plotted bivariate absolute and relative fre-
quency data from all patients who met inclusion criteria in 
heat-maps showing time of day versus day of week. Frequency 
analysis was also performed grouped by TBSA against time of 
day and relative encounters against day of year.
Results: 2657 burn patient encounters were analyzed, 
averaging 1.53 burns per day. Temporal variations were 
skewed towards evening admission, primarily between 15:00-
0:00 hours (p< 0.001). In figure 1, each block of the heatmap 
represents a one hour block of one day of the week over the 
nearly five year study period. The color corresponds to the 
relative frequency of contacts per hour, where 1 represents the 
mean number of trauma contacts per hour. Evenings (15:00-
0:00) have more burn admissions than the rest of the day 
or night. Figure 2 shows this temporal trend is seen in burn 
encounters below 20% TBSA as well as those at or greater than 
20% TBSA. Unlike trauma admission distribution, which 
has been shown to increase on weekend, day to day variation 
does not conform to weekend or weekday distribution. There 
is no cyclical yearly trend in burn admissions, suggesting that 
there is no seasonal variation to burn admissions, though in-
dividual holidays were not assessed.
Conclusions: We identify temporal variations in burn 
admissions, including the peak admission window late in the 
day. However, there is no predictable variation in weekend 
vs weekday distribution of burns. Furthermore, there is 
no cyclical annual variation to guide staffing and resource 
allocation. 
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Introduction: Burn patients are susceptible to infections. It 
is thought that burn wounds are initially sterile and become 
colonized by commensal and environmental microorganisms. 
Many burn centers have protocols to routinely screen patients 
for infection on admission. The ability of culture results to 
predict outcomes in burn patients has not been examined. 
In this study, we aim to examine the relationship between 
admission cultures and burn outcomes. We hypothesize that 
patients who have positive cultures on admission will have 
increased mortality and length of stay (LOS).
Methods: A retrospective chart review was conducted using 
electronic medical records for all adult patients admitted to 
three ABA verified burn centers from January 2016 -December 
2017. Data collected included patient demographics, burn 
injury, burn outcomes, and cultures obtained within the first 
24 hours of admission. Data analysis was conducted using 
Chi-square, Fisher Exact, Spearman Correlation, Wilcoxon 
2-sample, and Kruskal-Wallis tests.
Results: A total of 1615 patients (mean age 
45.87±17.65  years, 1145 males [70.9%]) were analyzed. 
Mean total body surface area burn (TBSA) was 9.6±14.2% 
and 10% had inhalation injuries. In this study population, 
the median LOS was 7 days (Interquartile range [IQR] = 12) 
and 72 patients (4.5%) expired. Older patients (p < .0001), 
those with higher scores on the 11-factor modified frailty 
index (mFI-11) (p < 0.0001), a higher TBSA (p< .0.0001) 
and inhalation injury (p < 0.0001) had a higher mortality 
rate. In examining the effect of admission cultures on mor-
tality, there was no significant difference in mortality based 
on wound culture (p 0.14), Clostridium difficile (C.  diff) 
(p 0.25), or urine culture (p=0.79) results. Patients with pos-
itive Methicillin-Resistant Staphylococcus Aureus (MRSA) 
screening (p 0.04) and those with positive blood cultures 
(p 0.01) were more likely to die from their injuries. Older 
patients (r= 0.14, p  <  0.0001), those with a larger TBSA 
(r=0.49, p  <  0.0001), and a higher MFI-11 score (r=0.12, 
p < 0.0001) had and increased LOS.. There was no associa-
tion between LOS and positive wound cultures (p 0.08), or 
blood cultures (p 0.49) upon admission.  Patients with posi-
tive MRSA results (p 0.003) and urine cultures (p 0.01) upon 
admission had a longer LOS while those with positive C. diff 
results had a shorter LOS (p 0.01).
Conclusions: Mortality is associated with standard 
predictors of outcomes (age, burn size, inhalation injuries, 
frailty scores) and positive MRSA screens and blood cultures. 
Patients with larger burns (define larger burn-maybe use the 

degree scale), a positive MRSA and negative C.  diff had a 
longer LOS. Based on these results, cultures should be 
considered in all patients upon admission to the hospital as 
they are predictive of burn outcomes.
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Introduction: Early screening and intervention for acute 
stress disorder (ASD), diagnosed within 30  days of the 
inciting trauma, and post-traumatic stress disorder (PTSD), 
diagnosed after 30  days, are quality metrics in burn care. 
However, a considerable knowledge gap remains surrounding 
these psychological conditions in the outpatient burn set-
ting. In this study, we assessed the effectiveness of ASD and 
PTSD screening at an academic burn center and identified 
risk factors for their development.
Methods: A retrospective cohort study of all patients treated 
at our ABA-verified burn center’s outpatient clinic, be-
tween July 2016 and August 2019, was undertaken. Adult 
patients with flame, flash, contact, or scald burns who were 
initially evaluated in the outpatient setting were included. 
ASD and PTSD were assessed using validated screening tools 
(ASDS and PCL-5, respectively). ASD/PTSD screening rate, 
screening tool appropriateness, and subsequent interventions 
were tracked, along with age, gender, % total body surface 
area (TBSA) burned, burn mechanism, operative inter-
vention, psychiatric history, substance abuse history, and 
co-morbidities. Chi-square and Mann-Whitney U tests were 
used for univariate analysis of categorical and continuous 
variables, respectively.
Results: The analysis included 2494 clinic encounters and 
1147 unique patients. Patients were screened for ASD or 
PTSD at 94.8% of encounters. Median age was 36  years 
(range of 18 to 94  years), 57.6% of patients were male 
(n=661), and median TBSA burned was 1% (range of 0.1 
to 12%). Among all screens, the appropriate screening tool 
was applied 88.5% of the time. For all encounters, positive 
screening rates for ASD and PTSD were 13.2% (n=286) 
and 14.6% (n=48), respectively. Risk factors for positive 
ASD screens included a history of substance abuse (OR 1.9, 
p=0.03) and history of psychiatric illness (OR 2.6, p=0.002). 
Similarly, risk factors for positive PTSD screens included a 
prior positive ASD screen (OR 9.5, p=0.001), a history of 
substance abuse (OR 2.1, p=0.04), and a history of psychi-
atric illness (OR 3.3, p=0.002). Age, gender, burn mech-
anism, TBSA burned, and need for operative intervention 
did not predict positive screens. The intervention rate for 
positive PTSD screens by referral, counseling, or medication, 
was only 7.9%.
Conclusions: Demographics and burn severity do not ap-
pear to predict development of ASD or PTSD in the out-
patient burn population. In contrast, a history of substance 
abuse or psychiatric illness warrant further attention. Despite 
consistent use of validated screening tools, these conditions 
remain under-treated in the outpatient setting, indicating a 
need for resource-expansion.

122 PTSD Symptom Clusters as Predictors of 
Pain Interference in Burn Survivors
Shelley A. Wiechman, Ph.D., Arjun Bhalla, PhD, 
Alyssa M. Bamer, MPH, Gretchen J. Carrougher, 
MN, RN, Barclay T. Stewart, MD, PhD, 
Nicole S. Gibran, MD FACS, Jeffrey C. Schneider, 
MD, Christina Temes, PhD, Frederick J. J. Stoddard, 
Jr, M.D., Kimberly Roaten, PhD
University of Washington, Seattle, Washington; Univer-
sity of Washington, Seattle, Washington; University of 
Washington, Golden, Colorado; Department of Surgery, 
The University of Washington, Seattle, Washington; U-
niversity of Washington, Seattle, Washington; University 
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Introduction: Individuals who experience burns are at higher 
risk of developing post-traumatic stress disorder (PTSD) and 
chronic pain. There exists a synergistic relationship between 
PTSD and chronic pain in burn survivors. Theories exist about 
how aspects of each condition may perpetuate one another, or 
share underlying mechanisms. Both of these conditions are of 
relevance to pain-related disability. We sought to examine the 
role of individual PTSD symptom clusters as predictors of pain 
interference. We hypothesized that the hyperarousal and emo-
tional numbing symptom clusters would be predictive of pain 
interference, even when accounting for the other two PTSD 
symptom clusters, pain intensity, and other covariates (burn 
size, hospital length of stay, age and gender).
Methods: Data were analyzed from the Burn Model System 
National Database.   Inclusion criteria required participants 
to have a moderate to severe burn injury that required surgery 
for wound closure. Patient-reported outcome data: PTSD 
Checklist - Civilian, PROMIS-Pain Interference Short Form 
4a, and a 0-10 average Pain Intensity item were analyzed at 
6-months after injury. Hierarchical linear regression models 
were fit to examine the impact of PTSD symptom clusters on 
pain interference over and above that of pain intensity, and 
standardized betas were calculated (B). 
Results: A total of 439 adult participants had complete 
responses on the measures of interest (e.g. PTSD symptoms, 
PROMIS-Pain Interference, and Pain Intensity) and were 
included in the analysis. Mean age, percent total body sur-
face area burned, and hospital length of stay were 47 years, 
18%, and 27  days, respectively. 69% were male and 82% 
were Caucasian. Results of a linear regression found that 
hyperarousal (B  =  .10, p  =  .03) and emotional numbing 
(B  =  .13, p  =  .01) PTSD symptom clusters were each sig-
nificant predictors of pain-related disability, even when 
accounting for pain intensity (B  =  .64, p < .001).   The 
covariates age, gender, days until discharge, and TBSA were 
all nonsignificant. The model accounted for 61% of the vari-
ance associated with pain-related disability.
Conclusions: Results highlight the importance of the emo-
tional numbing and hyperarousal PTSD symptom clusters 
in explaining pain interference. Future evaluations parsing 
out the longitudinal relationships (i.e., beyond 6-months 
postburn) between PTSD symptom clusters, pain intensity, 
and pain interference, as well as evaluating other underlying 
mechanisms, are warranted.
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Introduction: Prior studies explored neuropsychological 
disorders in the context of burn severity; however, the re-
lationship between occurrence after burn and sleep has not 
been investigated. This study aims to determine if patients 
that developed a first-time sleep disorder after burn injury 
are more likely to develop a psychological or nervous system 
disorder within 10 years after injury.
Methods: We identified burn patients on the TriNetX da-
tabase, a federated research network of de-identified patient 
data. We formed two groups, those with first time sleep dis-
order diagnosis on or after the incidence of burn injury and 
those with no first-time sleep disorder diagnosis on or after 
burn. Groups were propensity matched to evaluate incidence 
of nervous system and mental disorders and characteristics, 
defined as bipolar disorder, epilepsy, neuropathy disorders, 
and 52 other neuropsychological disorders. Diagnoses of 
nervous system disorder and mental disorder were limited 
to after the burn injury and within the 10-year time frame. 
We analyzed data using a z-test with a p < 0.05 considered 
significant.
Results: We found 7.83% of patients developed a first-time 
sleep disorder after burn injury. The population was older 
(43.9  ± 20.8 vs.  31.7  ± 22.4 yrs), female (51.13% vs. 
46.10%), and White (70.02% vs 60.24%) when compared 
to those without sleep disorders (p< 0.05). Those who experi-
enced a first-time sleep disorder after burn presented a greater 
risk of developing the mental, central nervous system, and 
peripheral nervous system disorders when compared to those 
who did not. Eating disorders, persistent mood disorders, 
and obsessive-compulsive disorders were 4.54,  95% CI 
[3.65, 5.65]; 3.84, 95% CI [3.49, 4.22], and 3.94, 95% CI 
[3.13, 4.97] times higher, respectively, in patients who de-
veloped a first-time sleep disorder (p< 0.05). Anxiety-related 
disorders were also more than 3 times more likely in those 
who developed a sleep disorder after burn (p< 0.05).Central 
nervous system disorders were related to sleep disorder post 
burn. Extrapyramidal and movement disorders were more 
than 3 times more likely to occur in sleep disorder patients 

(Extrapyramidal and movement disorder, unspecified 95% 
CI [2.48, 4.63] and Other extrapyramidal and movement 
disorders 95% CI [3.17, 3.78].  In regard to peripheral 
nervous system disturbances, restless leg syndrome was more 
than 4 times more likely to occur in patients that developed 
a first time sleep disorder after burn injury 95% CI [3.70, 
4.65]. Polyneuropathy was also 2.28 more times likely to 
occur 95% CI [2.12, 2.47].
Conclusions: Mental disorders and various central nervous 
system and peripheral nervous system disturbances are highly 
associated with identification of sleep disorders after burn. 
This finding suggests close monitoring for sleep in those who 
were burned to optimize outcomes. 
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Introduction: Dallas ages one to five are learning to make 
friends and interact with peers in situations where their social 
functioning may have a direct relationship with their mood. 
Dallas may be isolated from peers during the acute phase 
of burn recovery and face rejection by their peers during 
recovery. This could influence their psychological health 
through feelings of anxiety, loneliness, social withdrawal and/
or defiant behavior. This study evaluates the relationship be-
tween social and psychological functioning using the data col-
lected from the field-tested Preschool-LIBRE1-5 instrument.
Methods: Parents of burn survivors (n=426) completed 
Preschool-LIBRE1-5. Items from the psychological (48 items) 
and social (37 items) functioning domains were coded on 
a 5-point Likert scale ranging from 0 (never) to 4 (always) 
where higher scores denote better functioning. Confirmatory 
factor analysis was conducted for individual items in the 
social and psychological domains respectively. Regression 
model assessed the relationship between the social and psy-
chological domains, controlling for demographic character-
istics (gender, race, ethnicity, age at survey completion, burn 
size, and pain severity).
Results: Factor analysis identified three factors for social 
functioning: play, peer relations, and peer rejection. The 
psychological items confirmed a single factor that included 
dysregulation (negative behaviors and sleep), externalization 
(impulsivity and aggression), internalization (general anxiety 
and depression), and trauma (fear and avoidance). Distress 
items, also in the internalizing subdomain, weren’t strongly 
confirmed as part of this single scale. The subdomains with 
the lowest and highest mean scores in psychological domain 
were dysregulation (2.68 + 0.58) and depression (3.50 + 

0.37), and in social domain were peer relation (2.39 + 0.95) 
and peer rejection (3.42 + 0.64) respectively. Adjusted re-
gression analysis demonstrate that the social functioning do-
main has a significant relationship with psychological status 
(p < 0.004). 
Conclusions: Analysis suggests a significant association be-
tween social functioning and psychological status. Results 
provide a basis for understanding the importance of these 
domains in relationship to each other.
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Introduction: Socioeconomic factors are recognized as 
important social determinants of health. Data however are 
sparse describing the relationship between socioeconomic 
status and long term burn outcomes. This study aims to ex-
amine associations between community-level socioeconomic 
status and social participation outcomes in burn survivors.
Methods: Data was obtained from the Life Impact Burn 
Recovery Evaluation (LIBRE) Journey study that assesses 
longitudinal social participation outcomes of community 
dwelling burn survivors. Subjects were linked to the Distressed 
Communities Index (DCI), which combines seven indicators 
into a metric that depicts community economic well-being. 
Participants were categorized by time since burn (< 5, 5-15, 
≥15 years). Linear regression models examined associations 
between DCI (zip code and county levels) and LIBRE do-
main scores (Family & Friends, Social Interactions, Social 
Activities, Work & Employment). 
Results: The study included 314 burn survivors, (mean age 
44.1  years; 61.0% female; 48.6% married; 82.8% white). 
The population was distributed among the time since in-
jury categories (< 5: 35.8%, 5-15: 27.5%, ≥15: 36.7%). 
Approximately 18% of subjects were categorized in the “at 
risk” or “distressed” DCI categories. For survivors less than 
five years from burn, a DCI score increase of 1 standard devia-
tion (worse socioeconomic status) at the zip code level was as-
sociated with decreased Family & Friends and Social Activity 
scores of 2.6 (p=.01) and 2.0 points (p=0.04), respectively 
(small effect sizes). This relationship was even stronger when 
controlling for sociodemographic factors.  In regression anal-
ysis, survivors within the first five years from injury living in 
“at risk” or “distressed” communities showed worse Family & 
Friend scores by 6.5 points compared to those living in “pros-
perous” communities, even after adjusting for age, gender, 
race, ethnicity, education, and marital status (p=0.04; mod-
erate effect size). There were no significant associations be-
tween DCI and LIBRE domain scores for survivors assessed 
beyond 5 years from injury.
Conclusions: Social participation outcomes were worse in 
burn survivors who lived in socioeconomically disadvantaged 
neighborhoods. Burn survivors who face socioeconomic 
challenges may need additional support to address social 
disparities to improve outcomes.

126 Are Burn-injured Youth Anxiety Disorders 
Being Missed Because Parents Are Unaware of 
the Problem?
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FACS
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nix, Arizona; A. T. Still University, Mesa, Arizona; 
Mid-Atlantic Burn Camp, Highland, Mary-
land; Alisa Ann Ruch Burn Foundation, SAN 
FRANCISCO, California; The Arizona Burn Center 
Valleywise Health, Phoenix, Arizona 

Introduction: Anxiety disorders among pediatric burn 
survivors have been shown to be common in both the acute 
care and outpatient settings. However, there is a paucity of 
research regarding parental awareness of psychological is-
sues affecting burn-injured Dallas & adolescents. This study 
examined the relationship between burn-injured youths’ 
self-reported anxiety levels, as compared to their parent’s 
perceptions.
Methods: Parents of burn injured Dallas were invited to 
complete the Parent Version of the 41-item survey, Screen for 
Child Anxiety Related Disorders (SCARED) which consists 
of five anxiety sub-scales as well as a Total Anxiety Score. 
Their Dallas also voluntarily complete the Child Version. 
A higher score indicates greater anxiety.
Results: Forty-five parent-child dyads, with girls (51%) 
and boys (49%), completed surveys Ethnicity was reported 
as Caucasian (36%) Hispanic (42%) African Am (18%). 
Mothers (78%) fathers (18%) grandmothers (2%) & 
guardian (2%) participated. Mean parent age was 39. Child 
mean age was 13. Burn scars were visible in 64% of Dallas. 
Matched-pairs t-tests were used to compare parent and child 
scores. Parents reported lower SCARED Total Anxiety scores 
(mean=10.52) than youth (21.06), p< 0.001. Parents also 
reported significantly lower scores on the Panic Disorder/ 
Somatic Symptoms (p< 0.001), Generalized Anxiety 
Disorder (p=.004), Separation Anxiety (p< 0.001), and 
School Avoidance subscale (p< 0.001). For the Separation 
Anxiety scale, 23 youth’s self-report exceeded the threshold 
for suspected disorder, while parent report classified only 
3 with separation anxiety. Spearman correlations between 
parent and youth scale scores yielded no significant results 
(all less than rs =.20, p >0.25), indicating virtually no associ-
ation between the two.
Conclusions: Results reveal a lack of parental awareness of 
their child’s anxiety disorder symptomology. This lack of rec-
ognition is of concern because Dallas are dependent on their 
parents/caregivers to identify psychopathologies and to help 
them seek services for mental health challenges.
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Introduction: Anxiety Disorder (AD) is common in inpa-
tient pediatric burn patients and likely related to pain/stress 
associated with acute care.  This study ascertained if burn 
survivors reported higher anxiety levels based on sex, visi-
bility of scars, or TBSA ≥ 50%.
Methods: Burn-injured youth completed the Screen for 
Child Anxiety Related Disorders (SCARED) with parental 
consent. This 41 item self-report measures DSM-IV pediatric 
anxiety disorder symptoms: panic disorder (PD), separation 
anxiety (SA), generalized anxiety disorder (GAD), social 
phobia (SP) school phobia (SCP) and total anxiety (TA). The 
percentage of respondents above threshold for each disorder 
was calculated.
Results: 112 survivors, mean age of 13, included boys (51%) 
& girls (49%). 83 reported visible scars. Females had higher 
percentages for TA (53%) vs. males (21%) (p < 0.001), 
PD (47%) vs. (7%) (p< 0.001), GAD (40%) vs. (16%) (p 
< 0.005), & SA (51%) vs. (21%) (p < 0.001). Youth with 
TBSA ≥ 50% (n=22) had higher precents for GAD (46%) 
vs. < 50% (24%) (p < 0.01). The visibly scarred had higher 
percent for GAD (38%) vs. hidden (7%) (p< .01). 
Conclusions: Female, visibly scarred, and patients with 
burns > 50% revealed increased AD symptoms. AD may 
be chronic, interfere with a child’s home & school function 
and lead to chronic distress, substance abuse, and isolation. 
Screening for anxiety in burn-injured youth is recommended.

128 Mental Health Outcomes in Burn Patients: 
A Single-site Experience
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Introduction: Burn injuries are a leading cause of morbidity 
and mortality among patients worldwide. Many survivors 
continue to suffer from psychiatric sequalae long after their 
physical injuries have healed. This may even be more pro-
nounced in groups who have a history of mental health 
disorders prior to admission. Common pre-injury mental 
health problems may include substance abuse disorders, as 
well as affective, psychotic, and personality disorders. The 
aim of this study was to explore the outcomes of patients 
with previously diagnosed mental health disorders who were 
admitted to our Burn Center. 
Methods: This was a single-site, retrospective review using 
our institutional Burn Center registry. All adult patients 
(18  years or older) admitted to our Burn Center between 
January 1, 2014 and June 30, 2021 who had a previous his-
tory of mental health disorders were included in this study. 
All adult patients who did not have any previous history of 
mental health disorders were also included for comparative 
purposes. Variables of interest included demographics, burn 
mechanism, length of stay (LOS), cost of hospitalization, and 
mortality. A p-value of < 0.05 was considered statistically sig-
nificant for all analyses.
Results: There were 7,976 patients included in this study, 
with 32% of these patients having a previous diagnosis of 
mental health disorders. The mean age was 43.5 years, and 
the mean total body surface area (TBSA) involvement was 
5.9%. Both the groups with a history of mental health 
disorders and those without were predominantly male 
(63.8% versus 68.0%). Most patients were flame-injured 
in both groups (44.5% versus 40.9%). The mean LOS for 
those with mental health disorder history was 14.5  days 
compared to 8.3 days for those without (p < 0.00001). The 
overall cost of hospitalization was $133,967 for those with 
mental health disorder history and $65,993 for those without 
(p < 0.00001). The overall hospital mortality for those with 
mental health disorder history was 2.3% and 3.4% for those 
without (p = 0.007).
Conclusions: Although there was no increase in mortality 
among patients with pre-existing mental health disorders, 
we did find that there was an increase in the hospital length 
of stay, as well as the overall cost of hospitalization. These 
findings do indicate that individuals with pre-existing mental 
health disorders do not necessarily have worse outcomes in 
terms of mortality; however, they may need access to care for 
longer periods of time, which may contribute to increased 
medical costs.
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Introduction: An important part of burn recovery and re-
integration involves the return to meaningful employment.   
Studies have determined that the workman’s compensation 
burn patient faces multiple barriers to return to work (RTW).  
Factors that increase time to RTW include increased TBSA 
burns, full thickness depth and grafting, burns to the hands 
and feet, and increased age.   We hypothesize that patients 
with grafted burns, hand and feet burns, or psychological 
disorders following injury take longer to return to work.
Methods: A retrospective analysis was performed of burn 
patients seen in the outpatient burn clinic with work related 
injuries equal to or less than 5% TBSA, from 11/1/2016 to 
5/31/2021. In addition to demographic data, also collected 
were locations of burns, dates of RTW, and positive PTSD 
and depression symptoms on screening.
Medians with interquartile ranges are reported due to 
nonnormal distribution, Wilcoxon Mann Whitney tests were 
performed using StataCorp. burn patients seen in the outpa-
tient burn clinic with work related injuries. 
Results: Of 118 patients, more injuries occurred in males 
(89%) than females with a median age of 36.5 years (IQR 
26-49). The median TBSA was 1% (IQR .025-1.5) and the 
median time to return to work was 34 days (IQR 16-75).  The 
21 patients that were grafted took significantly longer to re-
turn to work (median 107.5 days; IQR 60-199.5) compared 
to 97 patients that were not grafted (median 28 days; IQR 
13-59; p=0.0000]. Presence of a hand/foot burn trended 
towards increased time to RTW but was not significant, me-
dian 37 days (IQR 19-81) vs 26 days (IQR 14-61; p =.0306).  
Patients with PTSD and depression (n=16) also took longer 
to return to work (Median 66; IQR  33-89.5) compared to 
patients (n=90) that showed no symptoms on screening (me-
dian 30.5; IQR 14-72; p=0.032).
Conclusions: The increased RTW for grafted, hand and 
foot burns is supported in the current research, however 
the addition of PTSD and depression and its interplay with 
RTW has not yet been fully vetted in determining return to 
work readiness.  Within our population, positive screens for 
these psychological stressors profoundly affected their ability 
to return to employment. This study continues to validate the 
need for early screening and intervention in our population 
and the need to intervene as early as possible with psycholog-
ical support services.

501 A Change to Virtual Peer Supporter Training 
and its Effect on Participant Readiness and 
Satisfaction.
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BSN
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Introduction: Peer support gives burn survivors and their 
loved ones hope for a brighter future helping speed and 
strengthen recovery for burn survivors and their loved ones. 
A  strategic plan to explore a digital program change from 
in-person increasing access for burn survivors and burn 
programs was scheduled for the third quarter of 2021, but the 
global pandemic expedited the implementation. A  2-week 
asynchronous and a 4-hour virtual course was designed.  This 
study sought to evaluate the effectiveness and participants' 
perceptions of asynchronous and virtual training and their 
post-course readiness in the role of peer supporter.  
Methods: A 5-point Likert scale was used to evaluate the 
opinions, perceptions, and satisfaction of the participants. 
The scale, ranging from strongly agree to disagree strongly, 
evaluated the modular education (length, relationship to 
manual, preparation for the virtual course) and the useful-
ness of a condensed online manual.   A 5-point Likert scale 
(ranging from extremely helpful to not at all helpful) was used 
to evaluate each component of the course group exercises and 
the participants' perception of skill development to become 
peer supporters.  Open ended questions collected additional 
feedback to analyze potential changes to the new platform. 
The metric Net Promoter Score, or NPS, was used to measure 
the recommendation of the new program to others.    
Results: Burn survivors (n=41) and medical professionals 
(n=3) participated in 6 courses over eight months. 
Participants reported the manual helped prepare for the 
course (86% strongly agree and 14% agree).   Respondents 
felt the asynchronous modular education prepared them for 
the virtual component of the class (75% strongly agree and 
25% agree).  Additionally, respondents felt the 2-week time-
line for module completion met their expectations (98% yes 
and 2% no).  The participants felt the overall length of the 
course was just right (89%) to 9% too short and 2% too 
long.  Participants rated their readiness (confidence level) to 
utilize their learned skills to support another burn survivor 
(52% extremely confident, 39% very confident, and 9% con-
fident) after the virtual class.  The combined courses rated an 
82 NPS, equating to a positive participant experience and a 
course recommendation to others.  
Conclusions: This study concluded the asynchronous and 
virtual education course provided an effective method to 
train burn survivors to become peer supporters.   Overall, 
burn survivors expressed confidence in utilizing the skills 
learned from the new training program.  Participants also ex-
perienced the use of virtual tools to meet the needs of burn 
survivors for peer support. 
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Introduction: A major milestone of recovery from a burn 
injury is returning to work (RTW).  A systematic review by 
Mason et al. suggested that perhaps 28% of burn survivors 
do not return to work, while other studies have identified 
complex factors that affect RTW, including patient age, pre-
existing mental health issues, injury locations such as hands, 
and type of work they do.  Due to the large number of com-
plex interactions involved, predicting a timeline for RTW is 
challenging.
We anticipate that underestimations of RTW may result in 
frustration, and perhaps contribute to negative psychological 
outcomes.  Therefore, we wished to exam the accuracy of our 
surgeons estimates of RTW.
Methods: A retrospective chart review of inpatients treated 
at our center with burn injury, with Worker's Compensation 
as insurance, with follow up at our outpatient clinic, and 
admitted during the calendar years 2018 to 2019, produced 
23 records with sufficient documentation.  Hospital admis-
sion was taken as the starting point, and number of days until 
the (first) estimated RTW date was compared to the number 
of days until the actual date of RTW if documented, or else 
the final documented surgeons estimate.
Results: Limited demographic information and results are 
found in table 1. in 6 cases (23%), patients had not returned 
to work by one-year post hospitalization.  Reasons for non-re-
turn to work in all cases included chronic pain requiring 
a pain management specialist, or psychologic sequelae 
requiring psychological treatment, or both.

Table 1 - Demographics and Results.   SD = standard de-
viation, IQR  =  interquatile range, TBSA  =  Total Body 
Surface Area burned.
We found that our surgeons estimated an average RTW 
date 65 days post admission date, whereas the average actual 
RTW was 177 days after admission.  Expressed as a ratio, the 
actual time was 2.9x the estimated time, and expressed as a 
difference, the surgeons underestimated by 112 days.
Conclusions: The actual time needed for RTW was much 
longer that the surgeons initial assessment.   These findings 
suggest that despite a wealth of experience in burn care, sur-
geons are prone to underestimate recovery time and espe-
cially time to RTW.
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Introduction: Outpatient follow-up is a critical component 
of burn recovery. Sociodemographic variables that prevent 
patients from pursuing follow-up can lead vulnerable groups 
to have a lower quality of life after burn injury. Social media 
provides a platform for improvement of patient outreach and 
support. The purpose of this study is to investigate accessi-
bility and interest in social media interventions among so-
cioeconomically disadvantaged and minority burn patients. 
Methods: Patients receiving treatment at a burn clinic 
in a large public hospital were asked to complete a survey 
about social media usage, difficulty attending follow-up 
appointments, and interest in engaging with the hospital 
through social media. Patient demographics and clinical data 
were obtained via chart review. The relationship between 
clinical or demographic factors, and interest in social media 
engagement, was assessed via exact logistic regression.
Results: Data were collected from 65 eligible patients. Social 
media use among participants (76.9%) was similar to the 
proportion in the U.S. general population (72%). 61.5% of 
participants used Facebook, 40% used Instagram, and 4.6% 
used Twitter. 81% of participants had consistent internet ac-
cess. 58.3% of respondents expected to encounter challenges 
when planning follow-up appointments. Challenges in-
cluded difficulty with transportation (26.2%), trouble taking 
time off work (9.8%), and forgetting to schedule (9.8%). 
Participants were asked if they were interested in receiving 
post-discharge education, care team outreach, and follow-up 
reminders via social media. 36.5% of patients were very or 
moderately interested, 27% were slightly interested, and 
36.5% were unsure or not at all interested. 
20% of patients both expected follow-up challenges and 
were moderately or very interested in social media engage-
ment. While controlling for social media use, the odds of 
having moderate or greater interest in the post-discharge 
engagement program were estimated to be 2.6 times higher 
for patients older than 39 (OR 3.64; 95% CI 1.03-14.24; 
P=.044). There was a pattern of lower interest in social media 
engagement with higher %TBSA, while controlling for age 
or social media use, though P values were higher than .05. 
Conclusions: Over half of the burn patients surveyed 
expected to face challenges when planning follow-up 
appointments, a third of whom were moderately or very in-
terested in social media engagement. Social media may be an 
alternative form of outreach with older patients in particular. 
Observed overlap between follow-up difficulty and outreach 
program interest may suggest such a program could amelio-
rate follow-up challenges.

504 Starting a Pediatric Burn Center: Challenges 
Faced in an Underserved Patient Population
Nicole M. Kopari, MD, FACS, Jessica A. Zagory, MD, 
Kristen Lindsey, NP, Herb A. Phelan, III, MD, MSCS, 
Jeffrey E. Carter, MD
Children's Hospital New Orleans, New Orleans, 
Louisiana; Louisiana State University Health Sci-
ences Center New Orleans, New Orleans, Louisiana; 
Children's Hospital New Orleans, New Orleans, 
Louisiana; LSUHSC-New Orleans Department of 
Surgery, New Orleans, Louisiana; University Medical 
Center- New Orleans, New Orleans, Louisiana 

Introduction: Burn injury is the third most common cause 
of childhood injury resulting in death. The CDC recognizing 
the South as having the highest rate of pediatric burn deaths 
in the U.S. Unfortunately, 10% of all child abuse cases in-
volve burn injuries and 20% of all pediatric burn admissions 
are due to nonaccidental trauma. Our study demonstrated 
that aftercare was a major challenge in starting a pediatric 
burn center. We analyzed the rate of lost to follow-up in 
burn-injured children following surgery and our steps to ad-
dress this need in our community through key partnerships 
within our state.
Methods: Our study is a single center review of pediatric 
burn-injured children undergoing surgery from 01/01/2021 
through 09/30/2021. Lost to follow-up was defined as 
three or more consecutive months without clinic or tele-
medicine visits despite three of more documented com-
munication attempts by attending surgeons and/or clinic 
staff. Children requiring child protective services (CPS) for 
suspected nonaccidental trauma were compared to those 
where nonaccidental trauma was not suspected. All children 
sustained burn injuries of sufficient severity to require exci-
sion and autograft with follow-up in the outpatient clinic. 
Families were provided with an after-visit summary reviewing 
the clinic appointment, transportation and meal assistance, 
and they received a call prior to clinic to remind them of the 
scheduled appointment.
Results: A total of 35 children required surgery with out-
patient follow-up per protocol. 23% of the patients required 
CPS investigations. We reviewed 151 subsequent clinic visits 
and the associated cancellations, rescheduled appointments, 
and no-show visits. Children under the care of CPS had a 
higher rate of being lost to follow-up (50%) compared to 
other children (17%). Parents undergoing CPS investigation 
were 4x less likely to provide cancellation notice. Children 
placed in foster care had no cancellations, reschedules 
appointments, or missed visits despite a higher number of 
clinic visits overall.
Conclusions: Children suffering nonaccidental injuries rep-
resent an exceptionally vulnerable portion of our population. 
Burn injuries often are a public and personal reminder of se-
vere trauma. CPS works to find a balance in securing a safe 
home while attempting to maintain a family unit. Our work 
demonstrated an unacceptably high rate of loss to follow-up 
for children requiring surgical intervention after injury espe-
cially in those with concerns for nonaccidental etiologies. As 
a result, our burn surgeons led an initiative with statewide 
burn directors and our state’s emergency response network 
to engage the state’s CPS department. Our goal was to raise 
awareness and increase education for CPS social workers and 
foster families on burn injury and aftercare needs. 
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505 The Successful Development of a Digital 
Peer Supporter Training Program - How It is 
Done.
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Introduction: The global pandemic of 2020 and 2021 has 
had an unforgettable impact on our lives and community 
well-being.  Burn survivors are a particularly vulnerable pop-
ulation for social isolation and loneliness and, therefore, an 
amplified need for social connection. This abstract outlines 
the strategic structure, curriculum, and training required to 
move an in-person course to an innovative digital model.
Methods: A group of burn subject matter experts (SMEs), 
including burn survivors, peer supporters, and course 
instructors, virtually met to brainstorm program redesign, 
considering the needs of the burn survivors. Research of topics 
guided manual and course revisions. Experts recommended a 
website and digital resource review to streamline organiza-
tional data collection and participants’ experiences.  A sched-
uled pilot course and evaluation would provide feedback for 
changes.  SMEs created a short turnaround timeline. 
Results: After research, the revised digital manual was con-
densed from 200 to 50 pages, allowing for hyperlinks, abbre-
viated resources, and replicated content removal. Five major 
content areas previously taught in-person were converted to 
recorded PowerPoint learning modules (April – June 2020).  
The asynchronous modules totaled 4 hours of self-paced 
learning assigned to the candidates before a set virtual course. 
A survey monkey assessment after each module evaluates the 
learner's base knowledge. SMEs developed a 4-hour virtual 
class incorporating the modules, manual, and group exercises.   
A  designed pre-course worksheet prepares the candidates 
for group exercises. Based on their burn injury type or sit-
uation (parent to parent, survivors with amputations, death 
of loved one), candidates practice virtual peer support visits.  
After the first pilot course, a comprehensive evaluation tool 
assessed participant satisfaction and confidence, curriculum, 
instructor expertise, and comfort level navigating the virtual 
model (August 2020).     A website landing page centralized 
course resources and content location, streamlining partic-
ipant experience and organizational data collection (March 
2021).  A 2-hour instructor course (n=10) provided an up-
date on the new structure.   The instructors also observe a 
virtual peer supporter course, participate as an instructor 
in-training, then co-teach with another instructor before in-
dependent course instruction (June 2021).  
Conclusions: The digital model has trained burn survivors 
(n=41) in 6 courses over eight months during a pandemic. 
Burn survivors have trained together from around the globe 
to one of the calendared courses improving efficiencies.   
There are monetary and resource cost savings for burn centers 
and the organization.  The digital manual is easily updated, 
saving in resource allocation. Peer supporters navigate addi-
tional online resources for ongoing self-growth through the 
embedded website landing page. 

506 Hidradenitis Suppurativa Reddit Support 
Group: Finding New Meaning in Social 
Media during the COVID-19 Pandemic
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Johns Hopkins School of Medicine, Baltimore, Mar-
yland; Johns Hopkins Bloomberg School of Pub-
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Introduction: Hidradenitis suppurativa (HS) is a chronic 
inflammation of sweat glands that can result in abscesses and 
scarring, significantly impacting quality of life. Online sup-
port groups provide a platform to connect with other HS 
patients – increasingly important with pandemic-related so-
cial isolation. The popular social media site Reddit allows use
rs with common interests, like HS, to form a community and 
share information. This study characterizes HS patients’ use 
of Reddit and social media more broadly before and during 
the COVID-19 pandemic.
Methods: This study consisted of a cross-sectional survey 
of HS patients treated at our institution between May 2021 
and July 2021, collecting data on patient demographics, HS 
status, and social media support group usage/interest. A lon-
gitudinal analysis of use of a popular HS support page 
on Reddit from January  2019 to  August  2021  was also 
conducted, analyzing the number of subscribers over time.
Results: The number of subscribers  to  the  subreddit r/
Hidradenitis  increased exponentially  from January  2019 
to August 2021 (R2 = 0.9978  for exponential model fit to 
data); this suggests that the onset of the COVID-19 pan-
demic was associated with a greater increase in the number 
of subreddit subscribers.  Further, 20 patients  (90% fe-
male, mean age of 32.4  years)  completed the survey 
that was administered.  Participants  were stratified into 
two groups:  online  support group users  (n=8)  and non-
users (n=12). There were no significant differences in sex, age, 
education level, HS activity, antidepressant usage, and overall 
social media usage between these groups. However, there 
was a significant difference in  Hurley staging between  the 
two groups; 75%  (n=6)  of online support group users  re-
ported  a  Hurley III  staging, while only 16.7%  (n=2)  of 
non-users  self-reported  as  Hurley III (p=0.003).  In terms 
of features patients desired to see in online support groups, 
non-users ranked the following categories of advice/informa-
tion as important more frequently than current users: band-
aging/dressing boils, living with HS, medical advice from 
professionals, causes of HS,  and diet (p=0.047, p=0.043, 
p=0.043, p=0.047, and p=0.013, respectively).
Conclusions: This study demonstrates that  online  sup-
port group use is associated with patients with HS of higher 
clinical severity. Since  virtual support groups  have an un-
precedented importance  due to increased social isolation 
and  limited  access to in-person support groups and health 
resources, healthcare providers may encourage non-users  to 
partake in these online support  communities during these 
trying times. Based on the needs and expectations of these 
patients as identified in this study, recommendations can be 
made to moderators of online communities to help fill any 
existing lacunae.
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Introduction: The American Camping Association (ACA) 
has asked in their study titled, Youth Development Outcomes 
of the Camp Experience: Evidence for Multidimensional 
Growth, “In what ways do children change because of camp 
experiences?”   Our burn camp program wanted to answer 
this same question about the medical specialty camp experi-
ence.  Camp counselors and staff have been addressing this 
question in their camp summary reports for years, focusing 
on independence, social relationships, and adventure/risk 
taking.  This project asked campers and caregivers/parents to 
rate their experiences of change in these key areas of growth 
and development.
Methods: The ACA supported the development of the 
Camper Growth Index instrument.  We selected items from 
this larger scale to address three areas of change in our burn 
camp population:   Independence/Leadership, Adventure/
Exploration, and Social Skills.   Three to four items were 
selected for each area based on the strength of their factor 
scores in the original study, relevance to our medical specialty 
camp setting, and the growth we were already documenting 
in our counselor reports.
Campers ages 8–18 and their caregivers/parents rate items 
addressing these areas on a 4-point Likert scale (disagree a lot, 
disagree a little, agree a little, agree a lot).  Sample questions 
are “I am good at doing things on my own”, “I like to talk to 
kids I don’t know yet”, and “My child likes to try new activ-
ities”.  Items are phrased in positive and negative directions 
(reversed scored).
All 60 campers and caregivers received these questions prior 
to camp.   The same questions will be sent 3  months post 
camp to assess change in these areas.
Results: Preliminary findings from the pre-camp responses 
indicate positive evaluations in these three areas.  We will be 
gathering post-camp responses from youth and caregivers / 
parents to assess change over the camp experience and return 
to home and school.
Conclusions: Burn camps are a vital part of the burn reha-
bilitation and aftercare experience for young burn survivors 
and their families.   Documenting the change we all believe 
happens at burn camp (and hear about anecdotally from 
our campers and families) remains an important task.   The 
Camper Growth Index utilized by the broader ACA study 
allows us to assess the camper and caregiver/parent experience 
of this change.  
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Introduction: Trichosporon asahii is a yeast-like basid-
iomycete that can cause infections in immunocompro-
mised hosts including superficial infections, pneumonia, 
meningitis, fungemia, and disseminated trichosporonosis. 
These infections have become more common over the last 
30 years in patients with burns or other immunosuppressive 
conditions. Disseminated T. asahii is intrinsically difficult to 
treat and carries a mortality rate as high as 70% despite the 
availability of effective medications.
Methods: A 61-year-old male was admitted after falling 
into a vat of pig manure which was 160 degrees F, resulting 
in approximately 75% total body surface area injury to his 
anterior and posterior trunk, and bilateral upper and lower 
extremities. Throughout his hospital course, he underwent 
surgical debridement on multiple occasions with place-
ment of homograft, autograft, and spray keratinocytes. 
The earliest cultures to demonstrate T. asahii growth were 
obtained on post-burn day (PBD) 23 and growth continued 
until PBD 32. Quantitative colony counts ranged from 600-
365000000 CFU/g from left lower and upper extremities 
and chest. Cultures were obtained in preparation for cultured 
epithelial autograft placement which occurred on PBD 36. 
Susceptibility testing was sent and the minimum inhibitory 
concentration (MIC) results are reported in Table 1. Clinical 
and Laboratory Standards Institute (CLSI) guidelines for in-
terpretation of susceptibility are not available for T. asahii, 
but suggested breakpoints are summarized in Table 1.
Results: On PBD 23, topical amphotericin B irrigation and 
voriconazole oral suspension were initiated. A  voriconazole 
level was obtained on PBD 31, which was subtherapeutic, 
and dosing was subsequently adjusted. In total, the pa-
tient received 13  days of topical amphotericin B and 
21 days of voriconazole for treatment. Subsequent cultures 
demonstrated microbiologic cure of T. asahii.
Conclusions: This immunocompromised burn patient was 
successfully treated for Trichosporon asahii using a combi-
nation of topical and systemic antifungal agents.
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Introduction: Despite continued improvements in critical 
care, nutrition, and surgical technique, elderly patients with 
burn injury remain a vulnerable population, with increased 
mortality.   The purpose of this study was to compare early 
versus late deaths in elderly burn patients admitted to the 
intensive care unit, to identify potential interventions that 
might improve survival.
Methods: We conducted a retrospective review of elderly 
patients (age >=60  years), who were admitted to an urban 
burn center ICU, with thermal and/or inhalation injury, over 
an 8-year period.  Data were extracted from a prospectively 
maintained registry and verified through our electronic med-
ical record.  Patients who died less than 1 week after admis-
sion were compared with those who died after the first week. 
Univariate analysis was performed by 2-tailed Student’s T 
test and chi-square, with statistical significance assigned to 
p values < 0.05. 
Results: From 2014-2021, we admitted 1322 patients to the 
burn ICU for thermal and/or inhalation injury.   Mortality 
was 9.4% for patients >= 60 years of age, compared to 2.0% 
for patients < 60 (p< 0.001).   The elderly patients who 
succumbed to their injury had a mean age of 75.3  years, 
TBSA 27.7%, modified Baux score of 111.3, and survival 
of 13.8 days. We observed a bimodal distribution of deaths, 
peaking on the first day after injury, and in the third week 
after admission, the most common cause of which, for both 
groups, was multisystem organ failure.   Compared to the 
delayed deaths (n=21), patients who died within the first 
week (n=16) had an increased incidence of inhalation injury, 
a higher modified Baux score but similar age and TBSA, and 
lower baseline comorbidities and complications (TABLE).

Conclusions: Presence of inhalation injury and high mod-
ified Baux score, not necessarily age or %TBSA, was  asso-
ciated with early mortality in the elderly, after burn injury. 
Older patients who survive their initial resuscitation often 
succumb to complications related to baseline comorbidities.  
Improved management of these comorbidities, via the ac-
tive involvement of geriatric medicine and palliative care, 
represents an opportunity to increase survival.  
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Introduction: The practice of early mobilization on me-
chanically ventilated patients in ICU settings has received 
significant attention within recent literature, however limited 
research to date has focused specifically on the burn popula-
tion. The purpose of this single center retrospective analysis 
was to review the use of a burn critical care mobility algo-
rithm, to determine the safety and feasibility of early mo-
bility programs in the burn population, expose limitations 
preventing mobility progression at our facility, and discuss 
unique challenges to early mobility with burn patients.
Methods: A retrospective review was completed for all 
intubated burn center admissions between January 2015 to 
December 2019. Burn Therapy notes were then reviewed 
for all intubated patients from initial evaluation until each 
patient was either extubated or underwent a tracheostomy. 
Data was collected using the stages of the mobility algorithm. 
Results: In the 5  years following initial implementation, 
the vented mobility algorithm was utilized on 127 patients 
with an average TBSA of 22.8%. Of these patients, 25 were 
transitioned to comfort care measures due to the extent of 
their burn injuries but were included in the review. The av-
erage intubated days were 8.05 days and the average length 
of stay was 26  days. No adverse events occurred during 
treatment with the algorithm. Stage 1: PROM/AROM was 
completed with 100% of patients (n=127). Chair mode of 
bed, stage 2a, was utilized in 39.4%(n=50) of patients, while 
15.8% (n=20) of patients were dependently transferred to the 
cardiac chair in stage 2b. Stage 3 (sitting on the edge-of-bed) 
was completed with 25% (n=32) of patients, with only 11% 
(n=14) progressing to stage 5 (standing), and 3.9% (n=5) 
actively transferring to a chair. In 5 years, only 4.7% (n=6) 
reached stage 6 (ambulation). The most common treatment 
limitations were medical complications (33%) including: un-
stable medical status, agitation, sedation, cultured epithelial 
autograft placement, and orthopedic restrictions. Line place-
ment, including femoral and pedal catheters , was also found 
to be a barrier to the use of our algorithm in 21% of held 
patient treatments. 
Conclusions: Retrospective analysis demonstrates that early 
mobilization during mechanical ventilation is safe and fea-
sible with in the burn population despite challenges including 
airway stability, sedation, and line limitations.   Dedicated 
burn therapy staff and team coordination is required to op-
timize management during the critical care stage of recovery 
and improve outcomes for survivors.

511 Characteristics of Inhalation Injury 
Management at a Referral Burn Center: 
A Ten-year Experience
Mack Drake, DO, FACS, Stefan Leichtle, MD, 
FACS, C. Todd Borchers, ACNP, Naushin S. Ali, MS, 
Nayla Labban, BS, Michael J. Feldman, MD
VCU Health, Richmond, Virginia; VCU Health, 
Richmond, Virginia; VCU Health, Richmond, 
Virginia; VCU School of Medicine, Richmond, 
Virginia; VCU School of Medicine, Richmond, 
Virginia; VCU Health, Richmond, Virginia 

Introduction: Variability exists in the diagnosis and 
treatment of upper airway and inhalation injury (UAII). 
Institutional algorithm at our ABA-verified burn center in 
part necessitates fiberoptic diagnostic laryngoscopy (DL) in 
patients at risk for UAII. We sought to determine patterns 
and characteristics of UAII management and complications 
over a ten-year period.
Methods: A retrospective review of burn admissions between 
January, 2011 and December, 2020 was performed. 253 
patients with concern for UAII underwent DL upon presen-
tation. Patients under age 18 were excluded. 66 patients were 
excluded for inability to tolerate/refusal/unreported results. 
Univariate and multivariate analyses were used to determine 
independent predictors of a positive DL.
Results: 169 patients were analyzed. The population was fre-
quently middle-aged, male, and overweight. 81 patients used 
tobacco and 34 patients had history of COPD. Examination 
of injury characteristics yielded median ISS of 6. 116 patients 
(69%) had no or < 1% cutaneous thermal burns. 75 patients 
had facial soot or singed nasal hairs concerning for UAII. Of 
169 patients who underwent DL, DL was positive in 106 
(63%). Tracked complications in patients with positive DL 
yielded few unplanned intubations (n=2, 1%), unplanned 
ICU admission (n=2, 1%), unplanned extubation (n=4, 2%), 
VAP (n=1, 1%). Median ICU LOS was 2 days and average 
hospital LOS was 3 days. Mortality overall was 5% (n=8). 
Subgroup analysis was used to compare patients with positive 
versus negative DL. Patients with positive DL were older (54 
vs 49 years, p=0.09), primarily male (63% vs 60%, p=0.7), 
had lower BMI (29 vs 30, p=0.94), were tobacco users (52% 
vs 41%, p=0.18), and often carried diagnosis of COPD (24% 
vs 14%, p=0.15). Median ISS was higher in the positive DL 
group (10 vs 4, p< 0.0001). Cutaneous burns were absent or 
< 1% (85 vs 58, p=0.05). Presence of facial burns and soot 
was significantly associated with positive DL (56 vs 19, p< 
0.0001, OR 15.9, 95% CI). With positive DL, median ICU 
LOS, hospital LOS, and mortality were significantly higher 
(p< 0.0001, p< 0.0001, and p=0.03, respectively).
Conclusions: These findings lend credit to an approach 
of aggressive diagnosis and subsequent management. 
Multivariate analysis of factors associated with positive DL 
highlighted obvious facial burns or soot and ISS (OR 1.1, 
95% CI, p=0.01) as most predictive. Though rates of tracked 
complications were too low for subgroup analysis, no pa-
tient with negative DL on admission required unplanned 
intubation. Patients with positive DL at our institution are 
placed on an algorithm of ICU admission, 24-hour period of 
NPO, mucolytic therapy, enhanced pulmonary hygiene, and 
lung protective ventilatory strategies. Patients with positive 
DL exhibited longer ICU and hospital LOS and increased 
mortality. 
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Introduction: Blood pressure supporting agents like 
vasopressors are often used to treat patients with burn shock. 
Norepinephrine is part of the algorithms used by regional 
burn centers for fluid resuscitation in burn shock. In our 
population of burn shock patients, we have noticed an as-
sociation of poor graft take when norepinephrine is used. 
We undertook this study to assess the relationship between 
systemic norepinephrine use and split-thickness skin graft 
(STSG) healing.
Methods: We retrospectively identified burn patients who 
presented to our burn center from January 2014 –June 2020, 
who were treated with systemic vasopressors within the first 
48 hours of admission, and received at least one tangential 
excision and STSG procedure as part of their treatment. We 
compared these patients to a matched control group of burn 
patients who did not receive vasopressors for resuscitative 
purposes. The primary outcome investigated was graft take 
percentage at time of graft takedown.
Results: During the time frame, we found 19 patients 
and 19 matched controls within the same time period who 
did not receive norepinephrine. The mean percent graft 
take for patients treated with systemic norepinephrine was 
77.9% (SE  =  3.00), which was significantly lower than 
that of the control group, 92.8% (SE = 3.56) (P= < 0.001). 
Furthermore, patients who received norepinephrine had a 
statistically significant increase in both hospital (P= 0.038) 
and intensive care unit (ICU) length of stay (P= 0.009). The 
two populations were equivalent in all other characteristics 
such as TBSA, number of comorbidities, age, and resuscita-
tion volumes.
Conclusions: In this retrospective assessment, the use of 
norepinephrine seems to have a significant association with 
worse graft take and longer length of stay. Since graft loss 
begets more graft reoperations and a longer stay, our findings 
would lead one to incorporate norepinephrine as a last resort 
in the treatment algorithm for burn shock.

513 Fluid Over-Resuscitation in Burn Patients 
After Initial 24-Hours of Care is Associated 
with Increased Mortality
Sami K. Kishawi, MD, Avanti Badrinathan, MD, 
Casey L. Kohler, MD, Justin E. Dvorak, MD
MetroHealth Medical Center, Cleveland, Ohio; 
University Hospitals Cleveland Medical Center, 
Cleveland, Ohio; MetroHealth Medical Center, 
Cleveland, Ohio; MetroHealth Medical Center, 
44120, Ohio 

Introduction: Fluid resuscitation is a cornerstone of modern 
burn care. Despite the use of well-established formulae to 
determine the appropriate amount of fluid resuscitation 
for the first 24 hours of care, there is increasing recognition 
that patients receive fluids in excess of predicted volumes, 
a phenomenon termed fluid creep. Underscoring the sig-
nificance of this phenomenon is the association between 
large volumes of fluid resuscitation and adverse outcomes. 
Although research in non-burn ICU patients reveals a clear 
association between overall fluid intake and increased mor-
bidity, minimal burn-related literature exists regarding fluid 
patterns after the initial 24-hour period and their impact on 
outcomes. We hypothesized that increased fluid administra-
tion after the standard initial resuscitation period is associ-
ated with increased morbidity and mortality.
Methods: A retrospective chart review was performed for 113 
patients with ≥20% TBSA burns admitted to an American 
Burn Association-verified burn center between 2010 and 
2020. Patients admitted with Stevens-Johnson Syndrome 
and/or Toxic Epidermal Necrolysis, with length of stay ≤ 72 
hours, who required renal replacement therapy (RRT) within 
72 hours of admission, and those with withdrawal of care 
≤ 7 days of admission were excluded. Univariate and multi-
variate logistic regression was used to determine the associa-
tion between the primary outcome of in-hospital mortality 
and secondary outcomes of increased ventilator days, acute 
kidney injury, need for RRT, and hospital length of stay, with 
increasing total and net fluid volumes from days 2 through 7 
of treatment. Additionally, the association between first OR 
day and total fluid volumes in the first week were assessed.
Results: Median age was 41 years (IQR 23-55) and TBSA 
was 31% (IQR 24-43). 21 patients (18.6%) died during 
hospitalization. Increase in net fluid balance from days 2-7 
were associated with increased mortality (OR 1.016, 95% CI 
1.00 – 1.03, p = 0.013). Increasing total fluid volumes were 
significantly associated with increased ventilator days (OR 
1.027, 95% CI 1.008-1.047, p  = 0.006) and acute kidney 
injury (OR 1.003, 95% CI 1.000-1.006, p = 0.017). Early 
first OR day was associated with decreased net fluid balance 
between hospital days 2-7 (OR 0.993, 95% CI 0.989-0.997, 
p = 0.001).
Conclusions: Similar to studies on other ICU populations, 
increasing total fluid volumes and net fluid balance is asso-
ciated with adverse outcomes in critically ill burn patients. 
Additionally, earlier initial OR is associated with less total 
fluid volumes and lower net fluid balance in the first week of 
hospitalization. Further investigation is needed to elucidate 
optimal markers of resuscitation in burn patients in an effort 
to decrease adverse fluid administration.
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Introduction: Tracheostomy has been proposed for patients 
with expected prolonged intubation and it has been shown 
to be beneficial for trauma patients with severe brain injury; 
however, the benefit of performing tracheostomy on burn 
inhalation injuries has not been extensively investigated. 
Our study aims to determine the outcomes of performing 
tracheostomy on patients with burn inhalation injuries 
requiring mechanical ventilation.
Methods: Retrospective review of our institutional burn 
registry from 2011 to 2019. We compared the outcomes of 
all   burn patients that met our inclusion criteria which in-
cluded:  adequate data recording of inhalation injury within 
the registry, ventilator support for at least 24 hours, and a 
TBSA burn injury of < 15%.  We stratified the patients into 
two groups: tracheostomy (group 1) versus no tracheostomy 
(group 2). Outcome measures included: in-hospital mor-
tality rate, hospital length of stay, ICU length of stay, ven-
tilator days, and ventilator associated pneumonia (VAP). 
Chi-squared and t-test analyses were used with significance 
defined as p< 0.05.
Results: A total of 33 burn patients met our inclusion 
criteria. Group  1 consisted of 10 patients and group 2 
consisted of 23 patients. There was no statistically significant 
difference between the two groups in terms of %TBSA (p 
=0.24, t-test). There was a significantly higher ICU length 
of stay at 23.8  days in group 1 compared to 3.16  days in 
group 2 (p=0.0001, χ2). There was a significantly higher 
hospital length of stay at 28.4 days in group 1 compared to 
5.26 days in   group 2 (p=0.0001, χ2). Ventilator days was 
also significantly higher in group 1 with 20.8 days compared 
to 2.5 days in group 2. There was no statistically significant 
difference between the two groups in terms of mortality, 
however, the incidence of VAP was significantly higher in 
group 1 than in group 2, with six cases compared to zero 
cases, respectively(p=0.0001, χ2). 
Conclusions: The ideal timing and implementation of 
tracheostomy with inhalational injury has yet to be deter-
mined. In our study, tracheostomy was associated with much 
longer lengths of stay and pneumonia. The impact of the un-
derlying lung injury, versus the tracheostomy itself on these 
observations, is unclear.  The challenge of characterizing the 
severity of an inhalation injury based on early visual inspec-
tion remains.
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515 Deficiencies of Rule-based Technology 
generated Antibiograms and Application in 
Patients with Prolonged Lengths of Stay
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Introduction: Antibiograms are unit specific annual 
reports of cumulative pathogen incidence and antibiotic 
susceptibilities, used to guide selection of empiric antibiotic 
therapies. Rule-based technology (RBT) expedites data com-
pilation, but follows “first pathogen, per patient” and limits 
applicability, especially for prescribing antibiotics in units 
with higher lengths of stay. The objective was to compare the 
pathogens and susceptibilities of the current automated RBT 
antibiogram with one manually collected through chart re-
view with additional rules applied.
Methods: This is a single-center, retrospective cohort study 
utilizing chart review to assess patients admitted to the 
Burn Center between January 2018 and December 2019 
from whom significant bacterial cultures were obtained. 
Demographics and burn injury characteristics were collected. 
Treatment data related to the infection and antibiotic usage 
was also collected. Specific to the culture, timing, site, path-
ogen, and sensitivity were collected. All cultures within the 
first 30 days of admission were included. The current RBT 
antibiogram served as the control. And new antibiogram 
versions were created using additional rules and compared to 
the RBT antibiogram.
Results: During the 2  years, 657 patients were admitted. 
Two-hundred four patients remained after applicable 
exclusions. Sixty-one percent were excluded due to lack of 
cultures. Mean age was 50.6  ± 16.5  years and 66% were 
male. Forty-nine percent were Caucasian. Seventy-two per-
cent were admitted for an acute burn injury with flame as the 
primary mechanism and a median percent total body surface 
area of 10 (3, 21). Fifty-nine percent had at least one hospital 
acquired risk factor with over one-third having recent illicit 
drug use and one-third having a recent hospitalization. Of 
the 410 cultures included, 57% were Gram-negative and half 
were from wound infections. Sensitivities were significantly 
different when comparing the RBT to those created from sig-
nificant cultures within 7 days of admission, cultures within 
7 days of admission and without hospital-acquired infection 
risk factors (Figure 1), and those being treated with an initial 
or subsequent course of antibiotics. Recommended empiric 
antibiotic changed from double coverage to a single β-lactam 
with > 90% susceptibility. The susceptibilities between first 
and subsequent courses were dramatically different (Figure 2)
Conclusions: The antibiogram was significantly different 
from the RBT version after including factors, such as days 
since admission, presence of hospital acquired risk factors, or 
previous antibiotic courses. Before developing an antibiogram 
or interpreting the output, it is important to consider which 
automated criteria are utilized, especially for units with ex-
tended lengths of stay. 
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Introduction: Patients with thermal injuries have increased 
metabolic demands, requiring increased phosphate sup-
plementation. Evidence is scant depicting incidence of 
hypophosphatemia and repletion requirements in patients 
with thermal injuries treated with high-volume hemofiltration 
(HVHF) and a high-flux membrane. The objective of this 
study was to determine the incidence of hypophosphatemia 
and characterize repletion requirements in this population. 
Methods: This study was a case-control, retrospective chart 
review. Patients were included if sustained at least 20% total 
body surface area (TBSA) thermal injuries and required 
continuous HVHF (prescribed doses ≥ 35  mL/kg/hr). 
A randomly selected cohort (matched to age, TBSA, and in-
halation injury) without acute kidney injury (AKI) was used 
to compare phosphorus requirements over an initial 14 day 
period. An a priori sample size was calculated (n  =  26) to 
detect a minimum difference of 0.3 mmol/kg/day. Repeated 
measures ANOVA was used to compare requirements and 
concentrations. Demographics, diet, and variables affecting 
phosphorus concentrations were compared utilizing Fisher's 
exact, Student's t-test, or Mann-Whitney test depending on 
type and distribution.
Results: One thousand sixty-six patients were screened. 
Most were excluded from the HVHF group for TBSA < 20% 
(58%) or not a burn injury (29%). Sixteen patients were in-
cluded in each group. The average age was 60.2  ± 15.1 vs 
53.3  ± 16.4 (p  =  0.22) with median TBSA (p  =  0.73) of 
30% (23.4, 56.3) vs 29% (26.4, 33.9). All patients in the 
study group were started on HVHF for AKI, utilizing a 
1.6m2 polyethersulfone membrane (mean delivered prefilter 
dose of 54.7  ± 1.5  ml/kg/hr), and had statistically higher 
potassium and phosphorous laboratory values at baseline. 
Parenteral phosphorus replacements were 2 fold higher in the 
HVHF group (p = 0.02), but not statistically different after 
accounting for estimated enteral intake. Despite providing 
0.75  mmol/kg/day of phosphorous supplementation (vs 
0.66 mmol/kg/day in control, p = 0.45), the HVHF group 
experienced more days with hypophosphatemia (49.6 ± 12.4 
% vs 29.3 ± 16.3 %, p = 0.012). By 72h, every HVHF pa-
tient experienced at least one episode of hypophosphatemia. 
Patients on longer durations of therapy had increasing risk of 
hypophosphatemia. There was a significant difference in days 
requiring mechanical ventilation (p < 0.001)
Conclusions: This study demonstrates thermally injured 
patients receiving HVHF for AKI are at increased risk for 
hypophosphatemia and require higher phosphate supple-
mentation to maintain lower average serum concentrations, 
as compared to the controls with similar burns but without 
acute kidney injury.
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Introduction: Home oxygen therapy (HOT) is frequently 
prescribed for patients with pulmonary dysfunction, which 
predisposes them to a unique health hazard at home. Prior 
studies show that HOT burns carry high morbidity and mor-
tality, in large part due to inhalational injury. A  significant 
portion of HOT patients are active smokers, which is the 
most frequent cause of HOT ignition. We conducted a retro-
spective review of patients with HOT related burns at our in-
stitution to characterize demographics and outcomes in this 
patient population. 
Methods: An IRB-approved single-institution retrospective 
review was conducted by querying our institutional burn reg-
istry for patients diagnosed with head and neck burns be-
tween July 2016 and January 2021. Patients with burns due 
to HOT ignition were included. Patients were separated into 
three groups: i) discharged from the emergency department 
(ED), ii) observed for less than 24 hours, and iii) admitted 
to the hospital. Demographic and clinical outcome data were 
compared between groups.
Results: We identified 100 patients with HOT burns, 
who were evaluated from 2016-2021, during which time 
we treated 3606 patients with burn injuries. Mean age was 
66.6  ± 9.3  years with a male to female ratio of 1.3:1 and 
median TBSA of 1%. In these patients, 97% were on HOT 
for COPD and smoking caused 87.3% of burns. Thirteen 
were discharged from the ED, 35 observed for less than 24 
hours, and 52 admitted. For admitted patients, 69.2% were 
admitted to the ICU with a median ICU stay of 1.5 days, 
37% required intubation for a median duration of 1  day, 
and 11.5% required debridement and grafting with an av-
erage of 2.6 ± 1.6 procedures. Inhalational injury was found 
in 26.9% of patients, 3.9% underwent tracheostomy, and 
17.3% experienced hospital complications. In-hospital mor-
tality was 9.6% and 7.7% discharged to hospice. Among 
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those admitted, median length of stay was 4 days and 67.3% 
discharged home. After discharge, 13.5% required readmis-
sion within 30 days. Patients admitted to the hospital had 
significantly higher rates of admission to the ICU, intuba-
tion, and inhalational injury compared to those that were not 
admitted (p < .01).
Conclusions: Most HOT-related burns are caused by 
smoking and these injuries can result in significant morbidity 
and mortality. Efforts to educate and encourage smoking ces-
sation with more judicious HOT allocation would assist in 
preventing these unnecessary highly morbid injuries.

518 Prescribing practices of atypical 
antipsychotics in the burn ICU
Rita Gayed, PharmD, BCCCP, Kristen Robinson, 
PharmD, Annalise Labatut, PharmD, Rohit Mittal, 
MD
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Health Care System, Portland, Oregon; Grady Health 
System, Atlanta, Georgia; Emory University, Atlanta, 
Georgia 

Introduction: Atypical antipsychotics are commonly used 
in the management of agitation and delirium in the inten-
sive care unit (ICU). Patients admitted to the burn intensive 
care unit (BICU) with burns with large total body surface 
involvement ( >20%) require prolonged mechanical ventila-
tion and prolonged ICU stay, putting them at risk of ICU 
delirium. Furthermore, patients with burn injuries often have 
underlying psychiatric conditions, and some can develop new 
psychiatric disorders secondary to the trauma associated with 
their burn. Due to these factors many burn patients receive 
scheduled oral atypical antipsychotics during their ICU stay. 
The purpose of this study was to retrospectively characterize 
the prescribing practices of atypical antipsychotics in the 
BICU.
Methods: This was a  single-center, retrospective chart re-
view of adults admitted to the BICU with a burn injury who 
received scheduled oral atypical antipsychotics. Prescribing 
patterns in the ICU and on all  transitions of care were ana
lyzed. Additionally,  the appropriateness of AAP prescribing 
at discharge was evaluated. AAPs were considered to be ap-
propriately prescribed at discharge if a patient was contin-
uing a home medication, or if psychiatric consult services 
recommended continuing at discharge. 
Results: During the five year study period, 440 adults were 
admitted to the BICU with a burn injury, 18.2% of which 
were prescribed an AAP during their ICU course.  Of 
those  prescribed  an  AAP, 28.8% had a documented un-
derlying psychiatric condition.  Most patients were 
male (70%) with an average age of 41 years, and a mean total 
body surface area burn of 32%. The average ICU length of 
stay was 32 days. AAPs were primarily used to treat agitation/
delirium (72.5% of patients).  Quetiapine was the most com-
monly prescribed AAP. On transfer to stepdown, AAPs were 
continued in  78.4%  of patients. Additionally,  67.7%  were 
discharged on an AAP. Of  these patients, continuation was 
considered appropriate in 54% of patients. 
Conclusions: Despite overall lower AAP prescribing in 
the burn ICU compared to other ICUs, over  two thirds of 
patients initiated on AAPs in the BICU were prescribed AAPs 
at discharge. AAPs should be evaluated for appropriateness at 
each transition of care. 
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Introduction: Invasive fungal wound infection (FWI) in 
burn patients is a high-mortality complication; early diag-
nosis and treatment may improve outcomes.   Management 
of suspected FWI includes initiating broad-spectrum 
antifungals, obtaining a biopsy for histopathology and cul-
ture, and performing urgent surgical excision. However, 
the relationship between clinical suspicion (manifested by 
initiation of antifungals) and histopathological diagnosis is 
unknown.
Methods: Patients admitted between 2004 and 2019 to our 
burn center, and initiated on any systemic antifungal, were 
identified. The electronic medical record (EMR) was reviewed 
to determine the indication for such therapy. Patients were 
included if antifungals were initiated out of concern for 
FWI. If the indication was not clear, patients were included if 
the systemic antifungal agent(s) initiated were triazoles (not 
fluconazole), echinocandins, or amphotericin B.
Results: Two hundred one patients who received 251 
courses of broad-spectrum antifungal therapy were in-
cluded. Thirty six patients (17.9%) received more than one 
course of antifungal therapy. One hundred sixty five (82%) 
patients were male, with an average age of 41.1 ± 17.7 years. 
The average burn size was 49.7 ± 22.8% total body surface 
area (TBSA) and 60 (29.8%) patients had inhalation injury. 
The median time from injury to antifungal initiation was 
17.5 days (IQR 10.7, 38.6 days).
One hundred sixty eight biopsies were obtained within 3 days 
of antifungal initiation. Seventy five biopsies showed FWC 
(44.6% of biopsies), 37 had FWI (i.e. fungi were identified 
either in viable tissue or angioinvasion) (22% of biopsies), 
and 56 had negative biopsies (33.3% of biopsies). Despite 
presence of fungi on histopathology, there were only 112 pos-
itive fungal wound cultures (44.6% of 251 antifungal courses) 
within 3  days initiation of antifungal therapy. Aspergillus 
was the most commonly isolated genus (n=47) followed 
by Candida (n=46), Fusarium (n=26), Mucor (n=10), and 
other (n=20). There were 35 instances where multiple fungal 
organisms were recovered in tissue culture. One hundred five 
patients (52.2%) died during their hospital stay; 38 of these 
patients had FWC, 25 had FWI, 20 had negative biopsies, 
and 22 did not have biopsies taken.
Conclusions: Of 251 systemic antifungal courses initiated 
out of concern for FWI, FWI was biopsy-proven 14.7% of 
the time.  Antifungal stewardship is needed to better identify 
appropriate high-risk patients for FWI. The development of 
a novel criteria or scoring system may be warranted to assist 
in deciding when to initiate systemic antifungal therapy for 
FWI in burn patients.

520 Efficacy of high volume hemofiltration 
(HVHF) with step-down approach in 
critically ill burn patients
Anjay Khandelwal, MD, FACS, FICS, 
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FACP, FAAP
Akron Children's Hospital, Akron, Ohio; Akron 
Children's Hospital, Akron, Ohio; Akron Chil-
dren's Hospital; Cleveland Clinic; Akron Nephrology 
Associates, Akron, Ohio 

Introduction: Continuous renal replacement therapy 
(CRRT) is the standard of care for critically ill burn patients 
with acute kidney injury.   Historical mortality rates for 
burn patients requiring CRRT is over 50%.   High volume 
hemofiltration (HVHF) is a purification method that may 
have superior outcomes in the critically ill but has not been 
well studied in burn patients.  We report results of utilizing 
HVHF with a step-down approach in our burn center.  
Methods: Retrospective review of all adult burn patients at a 
verified adult and pediatric burn center requiring continuous 
veno-venous hemodiafiltration (CVVHDF) from 2018 to 
2021 when HVHF (50ml/kg/hr) for 18-24 hours with a step-
down approach (25-30ml/kg/hr) was started.  A normocarbia 
bicarbonate based dialysate was used with blood flow rates of 
200ml/hr along with citrate anticoagulation.  Demographics, 
indications and duration of CVVHDF, duration of vaso-
pressor requirements, days on mechanical ventilation, length 
of stay, correction of acidosis and mortality were recorded.  
Results: Thirteen patients were identified, of which four 
were excluded as they had an exfoliative skin disease (two 
patients) or were treated with conventional CVVHDF (two 
patients).  Of the remaining nine patients (six male and three 
female) the average age was 58.7  years (range: 42-75) and 
average total body surface area burn (%TBSA) was 46% 
(range: 20-92).  All patients were diagnosed with AKI (Acute 
Kidney Injury Network [AKIN] Class III) with the indica-
tion for CRRT being diuretic resistant fluid overload in three 
patients and sepsis in the remaining six patients.  Of the three 
patients with fluid overload, two developed sepsis while on 
CRRT.  Acute respiratory distress syndrome (ARDS) as de-
fined by the Berlin criteria was noted in six patients (66%).  
Three patients died (33% mortality) with the remaining six 
being eventually converted to intermittent hemodialysis and 
progressing to renal recovery.  Amongst survivors, the dura-
tion of CRRT ranged between 7-33 days (average 13.8 days) 
and duration of vasopressor support from 1-30 (average 
17 days).  Metabolic acidosis resolved in all survivors within 
48 hours. No hemorrhagic events were noted and all patients 
tolerated regional citrate anticoagulation well.  Reduction in 
serum creatinine was noted to be significant.  
Conclusions: High volume hemofiltration resulted in 
improved mortality rates compared to what is reported in the 
literature.   Further research and comparative studies are re-
quired to determine if HVHF with a step-down approach is 
superior.  
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Children
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FCCM, Soman Sen, MD, David G. Greenhalgh, 
MD, Kathleen S. Romanowski, MD
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Hospitals for Children Northern California, Sacra-
mento, California; UC Davis, Sacramento, Califor-
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Shriners Hospitals for California Northern Califor-
nia, Sacramento, California 

Introduction: Children with major burn injury frequently 
require prolonged central venous access to assure appropriate 
fluid management and pain control. Central venous catheters 
in children frequently develop clots that prevent drug admin-
istration, requiring administration of tissue plasminogen ac-
tivator (TPA). The purpose of this study was to identify the 
frequency and efficacy of TPA use in burned children with 
central venous catheters (CVC). 
Methods: This retrospective chart review evaluated all 
children requiring CVC admitted to our tertiary pediatric 
burn center from 2018-2019. Data collected included pa-
tient demographics (age, burn size, hospital length of stay 
(LOS)), catheter-related data (number of central lines, lines 
replaced due to clotting), TPA administration (number of 
times administered, successful TPA   administrations, how 
often repeated), and line clotting data (time from insertion to 
clot, interval between TPA order and administration).   
Results: In 2018, 116 lines were place in 49 children with 
mean age of 8.4  years and mean burn size of 29%, inten-
sive care unit LOS was 24 days. TPA was infused in 20% of 
lines to relieve obstruction and was successful in relieving the 
clot in 21% (5/23). The interval between identification of the 
obstructed line to TPA order was 191 minutes, with the ad-
ministration of TPA 83 minutes after order placement. The 
average time from identification of obstruction to TPA ad-
ministration was 257 minutes. In 2019, 150 lines were place 
in 65 children with mean age of 5.2 years and mean burn 
size of 25%, LOS was 13 days in the PICU. TPA was infused 
in 5% of lines to relieve obstruction and was successful in 
relieving the clot in 0 % (0/8). The interval between identifi-
cation of the obstructed line to TPA order was 117 minutes, 
with the administration of TPA 49 minutes after order place-
ment. The average time from identification of obstruction to 
TPA administration was 158 minutes.
Conclusions: The incidence of obstruction in pediatric 
central venous catheters in our unit decreased from 26% in 
2018 to 3% in 2019. TPA was successful in clot resolution 
in only 5% (2018), and 0% (2019) . Based on our results, 
we   targeted areas for improvement including: Standing 
order for TPA; staff education on TPA use; decreasing our 
average time to identify, order, and administer TPA; and 
standardizing the frequency of flushing unused central ve-
nous catheter lumens with heparinized saline flush. 

Clinical Sciences: Nutrition & Metabolism 1

R-124

522 Food Deserts and Burn Wound Healing - Does 
Geography in an Urban Environment Matter?
Brienne Donovan, MD, Jeffrey Anderson, MD, 
Chinaemelum Akpunonu, BS, Lisa Rae, MD, 
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Temple University, Philadelphia, Pennsylvania; Tem-
ple University, Philadelphia, Pennsylvania; Temple 
University, Philadelphia, Pennsylvania; Temple Uni-
versity, Philadelphia, Pennsylvania; Temple Univer-
sity, Philadelphia, Pennsylvania 

Introduction: Many burn injury victims in the United 
States live in regions designated as food deserts. The United 
States Department of Agriculture (USDA) defines food 
deserts as low-income areas where a substantial number of 
residents do not have access to a supermarket. Nutrition is 
known to be critical to wound healing. The purpose of this 
investigation was to determine if there is a relationship be-
tween residence in a USDA designated food desert, burn 
patient cormorbidities, and wound healing at an urban aca-
demic medical center.
Methods: We performed a retrospective review of burn in-
jured patients at an ABA verified urban academic burn center 
between September 2018 and April 2021.  Inclusion criteria 
were burn injury of less than 20% total body surface area 
(TBSA), age ≥ 18, and single operation for split thickness 
skin grafting.  Zip codes were used in conjunction with the 
USDA Food Access Research Atlas to classify residence in 
food deserts.   The primary outcome was donor site time to 
healing.   A multivariable logistical regression analysis was 
performed to evaluate risk factors for poor wound healing 
at an urban academic burn center and to determine if resi-
dence in a USDA delegated food desert was one of those risk 
factors.
Results: A total of 150 patients were identified for inclusion 
from September 2018 through April 2021.   There were 73 
women (48.7%) and 77 men (51.3%).  The median age was 
48.5 (IQR 34.0, 58.0).  The average body mass index (BMI) 
was 28.2 (6.6).   Age (p=0.60), sex (p=0.35), hypertension 
(p=0.74), chronic obstructive pulmonary disease (p=0.076), 
hyperlipidemia (p=0.77), congestive heart failure (p=0.47), 
and BMI (p=0.37), and time to donor site healing (p=0.55) 
were not significantly different between patients who lived 
in food deserts and those who did not.   Patients who lived 
in food deserts, however, had a higher incidence of diabetes 
(p=0.05).  The multivariable model also shows that time to 
healing is not different between patients who live in food 
deserts and those who did not.  However, the multivariable 
model shows that patients with diabetes have an increased 
time to healing (p=0.002).
Conclusions: Residence in a USDA delegated food desert 
does not significantly influence time to healing of donor 
sites in burn injured patients.   However, diabetes is signifi-
cantly higher in patients who live in USDA delegated food 
deserts, and diabetes demonstrates a significant delay in 
wound healing.  This is the first study comparing residence in 
a USDA food desert, burn patient comorbidities, and time to 
wound healing in an urban burn population.
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523 Reduced Incidence of Fractures After 
Treatment with Oxandrolone in Burn Patients
Elliot Walters, MD, Kayleen Whitley, MS, RD, LD, 
Steven E. Wolf, MD, FACS
University of Texas Medical Branch, Dickinson, 
Texas; Galveston, Texas; University of Texas Medical 
Branch at Galveston, Galveston, Texas 

Introduction: Bone density loss is a significant and well 
documented complication after major burns. Oxandrolone 
and bisphosphonates have both been used successfully to 
mitigate this outcome.   Studies show these agents reduce 
both short-term and long-term bone loss, but no studies 
have examined the long-term clinical outcomes of these 
agents.   This study investigates long-term outcomes of 
treatment with oxandrolone and bisphosphonates in burn 
patients.
Methods: We examined a deidentified database of electronic 
medical records across 55 healthcare organizations including 
over 75 million patients.  ICD 10 codes were used to iden-
tify patients with thermal or chemical burns from January 
1, 2010 to December 31, 2020.  We included patients who 
received their first dose of oxandrolone or bisphosphonate 
within one month of injury. Propensity score matching was 
used to balance patient cohorts.   ICD 10 and CPT codes 
were used to evaluate outcomes.
Results: We identified 280,367 patients with burn injuries 
during the study time period.   Of these, 903 (0.32%) re-
ceived at least one dose of oxandrolone and 307 (0.11%) 
received at least one dose of a bisphosphonate medication 
within 1  month of injury.   Mortality was higher among 
matched patients receiving oxandrolone (OR: 3.146, CI: 
2.224, 4.449) or a bisphosphonate (OR 3.027, CI: 1.8, 
5.092).  Fracture at any site and fracture of long bones were 
significantly lower among matched patients who received 
oxandrolone (OR: 0.704 CI: 0.542, 0.914, OR: 0.689, CI: 
0.51, 0.931; respectively) compared to those who did not. 
No reduction of fractures was seen among patients who re-
ceived bisphosphonates (p >0.05). Among patients receiving 
oxandrolone acute kidney failure was increased (OR: 1.941, 
CI: 1.454, 2.592) compared to those not receiving the med-
ication but chronic kidney failure was reduced (OR: 0.513, 
CI: 0.351, 0.749). There was no increase in acute or chronic 
kidney failure among patients receiving a bisphosphonate (p 
>0.05).  Liver injury was not increased among patients re-
ceiving either medication (p >0.05). 
Conclusions: Oxandrolone and bisphosphonate medications 
have been well studied and shown to decrease bone density 
loss after burn injury.  Fractures of all bones and specifically 
long bones were reduced in patients receiving oxandrolone, 
suggesting that decreased bone catabolism during the acute 
recovery period may provide long-term injury protection. 
While we do see an increase in mortality with both of these 
medications, there is no we do not see any increase in liver 
failure or chronic kidney failure suggesting that factors unre-
lated to the administration of these medications are driving 
the increased mortality and may be related to selection bias. 
This is the first study to show that oxandrolone decreases the 
incidence of fractures after burn injury.

525 Dysphagia in Thermal Injury: The Impact of 
Inhalation Injury on Incidence and Recovery
Bailey Weiner, MCN, RDN, LD, CNSC, 
Harper Halfacre, MS, CCC-SLP, Jenny Lee, MS, RD, 
LD, CNSC, John A. Harvin, MD, MS, FACS
Memorial Hermann Texas Medical Center, Houston, 
Texas; Memorial Hermann Texas Medical Center, 
Houston, Texas; Memorial Hermann Texas Medical 
Center, Houston, Texas; Memorial Hermann Texas 
Medical Center, Houston, Texas 

Introduction: Dysphagia is known to be a prevalent condi-
tion in the burn population. Dysphagia can lead to adverse 
events such as aspiration pneumonia, dehydration, and mal-
nutrition. However, there is little data on the incidence and 
duration of dysphagia specifically in the inhalation injury 
subset of burn patients. The aim of this study is to determine 
the incidence and factors that contribute to dysphagia in the 
inhalation injury burn population as compared to the cuta-
neous burn population.
Methods: A retrospective study was conducted of patients 
admitted to a burn center from January 2016 - January 2021 
and intubated for >48 hours. Patients who died during hospi-
talization or transferred hospitals were excluded. Dysphagia 
duration was analyzed based on days free from the ven-
tilator.  Two groups were compared: 1)  non-inhalational 
injury vs inhalational injury patients and 2)  Grade 1 vs 
Grade ≥2 inhalational injury patients. Statistical analysis in-
cluded student’s t-test, chi-square test, and Kruskal-Wallis 
test.  Bayesian generalized linear models were created to 
measure the independent association of inhalational injuries 
with the outcomes.
Results: During the study period, 142 patients were 
admitted, of whom 49 patients had inhalation injury 
(35%).  Inhalational injury patients had a lower %TBSA 
burn than non-inhalational injury patients (mean 18% ± 
21% vs 31% ± 15%, p< 0.001). There were no significant 
differences in age, sex, tracheostomy placement, ventilator 
days, or hospital length of stay between the two groups. The 
inhalational injury group had a higher rate of dysphagia at 
the first Speech Language Pathologist (SLP) instrumental 
assessment (88% versus 51%, p< 0.001) and at discharge 
(55% versus 28%, p=0.001). After controlling for %TBSA, 
inhalational injury was independently associated with an 
increased odds of dysphagia at first SLP instrumental assess-
ment (OR 13.0, 95% CrI 4.7-43.4, posterior probability 
≥99%) and at discharge (OR 3.2, 95% CrI 1.5-6.9, posterior 
probability ≥99%). Additionally, inhalational injury patients 
had a longer period of dysphagia post-extubation with an av-
erage of 9.5 vs 7.1 days to any diet (p< 0.006) and average 
of 12.6 vs 7 days to a regular texture diet (p < 0.001). Grade 
1 inhalational injuries had no difference in duration of dys-
phagia or dysphagia at discharge compared to Grade ≥2 
inhalational injury patients. 
Conclusions: Inhalational injury was independently asso-
ciated with dysphagia upon initial SLP instrumental assess-
ment and at discharge. Patients with an inhalational injury 
also had a longer dysphagia resolution time. The severity of 
the inhalation injury did not impact dysphagia incidence. 
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Introduction: Burn patients with  >20%TBSA suffer 
from a hypermetabolic state causing loss of muscle mass 
as well as a compromised immune system and delayed 
wound healing.  Weight loss is most severe in patients 
with  >20%TBSA with an initial gain of weight due to 
fluid resuscitation.  These findings led the American Burn 
Association to propose new quality measures for burn-injury 
admissions, including weight loss from admission to dis-
charge. We aim to assess how our institution’s outcomes ad-
here to the proposed measures and if our findings correlate 
with previously described results.
Methods: A retrospective review was conducted for adult 
patients admitted to our institution with burn injuries 
of  >20%TBSA since 2016. Three groups were established 
based on %TBSA: 20-29% (Group 1), 30-39% (Group 2), 
and >40% (Group 3). We assessed weight changes from ad-
mission to discharge and performed a multivariate analysis 
to account for age, sex, number of surgical procedures, and 
hospital length-of-stay (LOS).
Results: Data from 40 patients suffering burn injuries 
of >20%TBSA showed 11 patients with %TBSA of 20-29%, 
10 patients with %TBSA of 30-39%, and 19 patients with 
%TBSA of >40%. When comparing groups 1 and 2, we saw 
significantly more weight loss in group 2 over the course of 
admission without a significant change in total hospital LOS. 
The average %weight loss for group 1 was 1.46%, 8.36% for 
group 2, and 10.56% for group 3. No patients in group 1 
had a weight loss >15%. For group 2, patients with weight 
loss  >15% had a significantly longer LOS and underwent 
significantly more surgical procedures during their admis-
sion. For group 3, most patients that experienced weight 
loss >20% did not have a longer LOS but did require more 
surgical procedures during their course of admission.
Conclusions: Analysis of the data demonstrates that patients 
with >20%TBSA do suffer significant weight changes, likely 
due to extreme metabolic disturbances. Our data suggests 
that an increased length of stay is not a significant driver for 
weight loss changes between patients with %TBSA of 20-29 
and 30-39, suggesting other pathophysiologic mechanisms 
in play. Our data supports the idea that patients with 
%TBSA>40 are a unique subset of patients, requiring spe-
cialized nutritional protocols and metabolic analysis.

527 Practical Use of Biomarkers During 
Nutritional Support of Pediatric Burn 
Patients
Jennifer Shiel, MS, RD, Kathy Prelack, PhD, RD
Shriners Hospital for Children-Boston, Boston, Mas-
sachusetts; Shriners Hospitals for Children-Boston, 
Boston, Massachusetts 

Introduction: Current guidelines for evaluating nutri-
tional risk in acutely ill patients incorporate the assessment 
of inflammation and disease burden. Inclusion of labora-
tory measures such as C-reactive protein (CRP) in screening 
criteria used to identify nutritional risk has gained credibility. 
Other biomarkers influenced by inflammation include vis-
ceral proteins albumin (ALB) and pre-albumin (PAB). While 
visceral proteins are not valid indicators of nutritional status, 
they may be indicators of nutritional risk, which could po-
tentially lead to poor clinical outcome.  The purpose of this 
study is to evaluate if PAB, ALB, CRP, are useful markers 
for predicting clinical outcomes in children with severe burn 
injury.
Methods: As part of our quality assurance program, we col-
lect data on all nutrition support interventions, monitoring 
and outcome in children admitted to our hospital with sig-
nificant burn injuries. This analysis describes data collected 
from 2006-2019 in children who had a burn injury and 
received nutritional support for five days or greater.   Data 
elements collected include general demographics, weekly 
measures PAB, CRP, ALB; length of stay (LOS), number of 
intensive care unit (ICU) days, days to wound closure, and 
days on nutrition support. Biomarkers PAB, ALB, CRP and 
burn size (as an indicator of disease burden) were entered into 
a multiple regression model using a stepwise procedure for 
each dependent outcome variables (LOS, ICU LOS, Days to 
Wound Closure, and Days on Nutrition Support). 
Results: A total of 182 patients,   7.0  ±   5.0  years of age 
with 41.1  ±16.9 % total body surface area (TBSA) burns 
were included in the analysis. TBSA, mean CRP and mean 
PAB were significant predictors of hospital LOS (R=0.60; p 
< 0.001); TBSA and PAB were significant predicters of ICU 
LOS (R=0.67; p< 0.000),  days to wound healing (R= 0.37; p 
< 0.000) and days on nutrition support (R=0.60; p< 0.000). 
Albumin was not a significant predictor for any of the clinical 
outcome measures.
Conclusions: Our findings indicate that monitoring PAB 
and CRP is useful for identifying risk of poor outcome. Mean 
PAB was inversely associated with LOS, ICU LOS, days to 
wound healing, and days on nutritional support even when 
controlling for CRP and burn size. 
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528 Evaluation of phosphate replacement 
practices in burn patients
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LDN, CNSC, Angela M. Helder, PharmD, BCPS, 
DPLA, Nicole D. Kiehle, PharmD, BCPS
University of Maryland Saint Joseph Medical Center, 
Baltimore, Maryland; Johns Hopkins Bayview Med-
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Introduction: Burn injury causes acute shifts in phosphorus 
leading to hypophosphatemia and negative sequelae, such as 
motor neuropathy, muscle weakness, cardiac failure, and res-
piratory failure. These patients require frequent phosphorus 
level monitoring and repletion beyond the needs of a general 
critical care patient. Data suggests patients with normal 
phosphorus levels have lower incidence of ventilator wean 
failure and positive clinical outcomes. There is limited data 
evaluating phosphate replacement practices in burn patients 
for their intensive care unit (ICU) length of stay while also 
evaluating those who concomitantly receive continuous renal 
replacement therapy (CRRT) as it is the primary mode of 
renal replacement therapy in this population and further 
depletes phosphorus levels. 
Methods: This was a single-center, retrospective, obser-
vational study of patients with a burn injury admitted and 
discharged from a burn intensive care unit (BICU) from 
January 1, 2016 to June 30, 2020 who received phosphate. 
Patients less than 18 years of age and those admitted to the 
BICU for non-burn injuries were excluded. Burn injury 
type, number of phosphorus doses per day, and phosphorus 
levels were collected. Normal phosphorus was defined as 2.5-
4.9  mg/dL and hypophosphatemia as < 2.5mg/dL. Patient 
data was evaluated in 24-hour time intervals as defined as 
midnight to midnight. Phosphorus lab values were included 
in data analysis if there was corresponding phosphate admin-
istration in that 24-hour interval. The primary objective was 
to assess the temporal dose-response to phosphate replace-
ment in burn patients. 
Results: There were 291 patients who met criteria, 116 were 
selected in chronological order by admission date and were 
included in data analysis. The mean age was 51.51  years 
and the mean total body surface area burned was 21.48%. 
Flame burn accounted for 83.6 % (n=97) of patients and 
37.06% (n=43) of patients had concomitant inhalation in-
jury. The mean amount of phosphate given to a patient per 
day was 28.38 mmol and patients on CRRT received a mean 
amount of phosphate of 33.34 mmol per day. In response to 
phosphate administration, the mean change in phosphorus 
was 0.334 ± 1.08 mg/dL. In patients on CRRT, the mean 
change in phosphorus was 1.4  ± 1.89  mg/dL. Patients ex-
perienced hypophosphatemia 69.63% of the days that they 
received phosphate repletion and patients on CRRT had 
hypophosphatemia 87.39% of the days they received phos-
phate repletion. 
Conclusions: Hypophosphatemia is common in the burn 
injury population and current phosphate replacement 
practices are insufficient to replete phosphorus in burn injury 
patients.

529 Outcomes of Total Parenteral Nutrition Use 
in Burn Patients at a Single Institution
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Cindy A. Long, MS, RD, CSP, LDN, 
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Hill, North Carolina; North Carolina Jaycee Burn 
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pathic Medicine, Fayetteville, North Carolina; UNC 
Jaycee Burn Center, Chapel Hill, North Carolina; 
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Introduction: Total parenteral nutrition (TPN) has been 
widely used among critically ill patients. Some of the con-
troversy surrounding parenteral nutrition stems from its 
early use in the 1980s, which primarily focused on hyperali-
mentation. In burn patients, nutritional support is a critical 
aspect of treatment. The metabolic rate in this patient pop-
ulation can be greater than twice the normal rate, and this 
hypermetabolic response can last more than a year after the 
burn injury has occurred. The objective of this study was to 
evaluate the outcomes of patients in our Burn Center who 
received TPN during their hospitalization. 
Methods: This was a single-site, retrospective review using 
our institutional Burn Center registry. All adult patients 
(18  years or older) admitted to our Burn Center between 
July 1, 2015 and June 30, 2021 who had received TPN 
during their hospitalization were included in this study. 
Adult patients who had not received TPN were included for 
comparative purposes. Variables of interest included demo-
graphics, burn mechanism, length of stay (LOS), ICU and 
ventilator days, and mortality.
Results: There were 20 burn patients who received TPN 
during their hospitalization. Of those patients who received 
TPN, 90% were male. The mean age was 45 years, and the 
mean total body surface area (TBSA) involvement was 32%. 
The mean resting energy expenditure (REE) was 3,084. On 
average, the time from day of admission to initiation of TPN 
was 40  days, and the mean length of TPN administration 
was 20 days. The overall decrease in patient weight from ad-
mission to discharge was 10%. The mean LOS for the TPN 
group was 118 days.  The mean LOS in the ICU was 92 days. 
The mean ventilator days were 89 days. The overall hospital 
mortality of patients who received TPN was 20%. When 
matched with patients who had similar TBSA involvement 
and who had not received TPN, there was no difference 
in mortality. However, there was a significant difference in 
weight loss (4% for non-TPN group), overall LOS (63 days), 
ICU LOS (29 days), and ventilator days (31 days).
Conclusions: Burn patients who received TPN during their 
hospitalization had a greater decrease in their overall weight, 
had a longer hospital and ICU length of stay, and were 
ventilated longer than those patients who did not receive 
TPN. These findings are to be expected given that patients 
who receive TPN tend to be more critically ill, and therefore, 
require more nutritional support.
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531 Comparison of Clinical Estimation and 
Stereophotogrammic Instrumented Imaging of 
Burn Scar Height and Volume
Shyla K. Bharadia, Vincent Gabriel, Assistant Professor
University of Calgary, Calgary, Alberta; University of 
Calgary, Calgary, Alberta 

Introduction: Descriptive clinical tools for the character-
ization of burn scar features are limited by variability be-
tween users and unknown sensitivity to change over time. 
We have previously described pre-clinical assessment of 
stereophotogrammetry as a valid measure of burn related scar 
and in this study compare the estimated vs. instrumented 
measurement of maximum height and total positive volume 
of burn scars in a tertiary care adult outpatient burn clinic. 
Methods: This study was approved by our university’s re-
search ethics board.   All participants provided written in-
formed consent. Persons 18 years or older presenting to an 
outpatient burn clinic with closed burn scar that may be 
captured in a single image were enrolled in the study.  Patients 
with scars from other injuries or who were unable to provide 
consent were excluded.  Photographs of burn scars were taken 
with a commercially available 3D camera. Three experienced 
wound care therapists estimated the maximum height and 
total positive volume of the collected images.  The images 
were assessed with stereophotogrammic software with results 
exported to a spreadsheet for further analysis. Two factor anal-
ysis without replication was performed to calculate intra-class 
correlation coefficients (ICC) between the assessors estimated 
scar height and volume and the measured height and volume.  
Two sided Wilcoxon tests were performed comparing mean 
estimated height and volume between estimated and meas-
ured output.
Results: Fifteen participants with a mean age of 42.6 (21-
68) were enrolled. Twenty-six scar images were taken from 
wounds that were managed by non operative treatment (20), 
excision and grafting (5), and 1 image was collected from a 
skin graft donor site. Scar images were taken of the trunk and 
extremities, but none of the head nor neck.   The estimated 
maximum scar height ICC was 0.595 and volume 0.531.   
The measured scar height ICC was 0.933 and volume 0.890.  
Wilcoxon tests of estimated and measured volume were 
significantly different (z  =  -2.87, p  =  0.041). Comparison 
of estimated and measured height were not significant 
(z = -1.39, p 0.161).
Conclusions: Stereophotogrammic measurement of max-
imum scar height and total scar volume is more reliable than 
clinical photograph assessment. Clinical estimation of scar 
volume is significantly less than instrumented measurement, 
although maximum estimated vs. measured scar height was 
not significant in this study.  There are limitations in meas-
uring scar properties for image capture that exceeds the visual 
field.

532 Cross-Reactivity Between Topical and 
Systemic Sulfa Antibiotics
Ian A. Powelson, MD, Suvethavarshini Ketheeswaran, 
MD, Charles S. Hultman, MD, MBA
LAC+USC Medical Center, Los Angeles, California; 
Johns Hopkins University School of Medicine, Balti-
more, Maryland; Johns Hopkins University School of 
Medicine, Baltimore, Maryland 

Introduction: Silver sulfadiazine cream 1% is a sulfa deriv-
ative topical antimicrobial commonly used in burn care, in 
part due to its wide spectrum of activity, particularly against 
Pseudomonas aeruginosa. Contact dermatitis due to sulfadi-
azine component is a known but rare complication of silver 
sulfadiazine. In contrast, systemic sulfonamide antimicrobials 
are a commonly reported allergy and have been implicated 
in multiple hypersensitivity reactions. Some authors recom-
mend avoidance of all sulfonamide antimicrobials regardless 
of route of administration for a patient with a known allergy 
to a sulfonamide antimicrobial due to structural similarities 
between all drugs in the class, resulting in a high risk of 
cross-reactivity. Clinical reports are lacking, however, and the 
few reports that do exist implicate silver as the culprit rather 
than the sulfadiazine component. Therefore, while the theo-
retical risk of reactivity to a topical application of sulfadiazine 
exists, there is no data to support this in practice.
Methods: A retrospective review of 42 patients with a 
sulfa allergy who were admitted to the burn unit of an ac-
ademic medical center between June 2016 and June 2021 
were reviewed.   Inclusion criteria were age > 18, burn 
requiring admission, sulfa allergy, and receiving topical sulfa 
antimicrobial therapy. Data on the reported allergen, reac-
tion, and any adverse reaction from the use of topical sulfa 
agents were recorded.
Results: Forty-two patients were identified.   Of these, 32 
(76%) reported a non-specific “sulfa” allergy, while 10 (24%) 
reported a specific allergy to trimethoprim-sulfamethoxazole. 
The reactions were reported as unknown (20, 48%), rash 
(9, 21%), hives (6, 14%), gastrointestinal (4, 9%), or other 
(3, 7%).   One patient had a history of respiratory distress 
with trimethoprim-sulfamethoxazole administration.  All 42 
patients received treatment with topical silver sulfadiazine 
and 10 also were treated with topical mafenide acetate solu-
tion.  There were no reported adverse events and no patients 
discontinued therapy. Two patients were identified with no 
previous sulfa allergy but who discontinued topical silver sul-
fadiazine due to burning sensation, a rare but previously re-
ported side effect of this medication.
Conclusions: Silver sulfadiazine remains one of the most 
commonly used topical antimicrobials in burn care due 
to its broad spectrum of activity, low cost, and ease of use. 
Adverse reactions to topical silver sulfadiazine and mafenide 
acetate are rare, even in those with reported sulfa allergies.   
Topical sulfa anti-microbials can likely be used safely in most 
patients with allergies to systemic sulfa antibiotics, and the 
rate of cross-reactivity appears to be low.   A  test patch is 
recommended prior to application over a large area.
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Introduction: Determining the depth of skin burns in 
patients is critical for surgical decision making, but cur-
rently lacks accuracy in clinical practice. Short-wave infrared 
(SWIR) light penetrates tissue more than visual or near-in-
frared light and is very sensitive to water content. We have 
shown in animal models that imaging of skin burns in the 
SWIR range distinguishes between superficial and deep 
tissue necrosis. Here we present the first 2 cases of multi-
spectral SWIR imaging of human burn injury as a first step 
toward a non-invasive, label-free, technique for burn depth 
determination.
Methods: Two subjects admitted for mixed depth, thermal, 
6% and 7% total body surface area (TBSA), burns were 
studied. Prior to burn excision, a novel system, based on a 
specialized camera, imaged the burn areas and normal skin 
at 4 different SWIR bands. Standard photographs from 
imaged areas were collected and presented for 5 independent, 
blinded, surgeons’ assessments. In SWIR images, 3-5 re-
gions of interest (ROIs) were selected in burned and adjacent 
normal skin and the reflected light intensity in each ROI was 
averaged. 
Results: Visual and SWIR images were collected for 9 burn 
areas in the hands, arms, and shoulder of 2 patients (Panel 
A). Fifty ROIs from the burn areas were assessed by the sur-
geons and 30 (60%) ROIs were agreed as being superficial 
or superficial partial thickness (n=5), deep partial thickness 
(n=11), or full thickness (n=14) burns by a majority (60% or 
above consensus together with a possible disagreement only 
between deep partial and full thickness burn). In Panel B the 
cumulative SWIR reflectance intensity at the 4 SWIR bands 
for the 3 burn groups, determined by expert surgeon evalua-
tion, and normal skin are compared. The reflectance from su-
perficial and superficial partial thickness burns (yellow) were 
102.7±1.2%, 102.3±0.7% and 103.4±1.4% of the normal 
skin reflectance for 1200, 1650 and 1940 nm, respectively. 
On the other hand, the reflectance from deep partial thick-
ness burns (grey) were 96.7±0.1% and 94.7±0.1%, and for 

full thickness burn (red) were 96.1±1.4% and 93.7±1.6% of 
normal skin reflectance for 1650 and 1940 nm, respectively. 
Conclusions: We present the first human SWIR study 
demonstrating a distinct reflectance intensity of SWIR 
wavelengths for different burn depths based on surgeon 
assessments. The results motivate further studies of SWIR 
imaging of burns in the hope to non-invasively and accu-
rately identify operative versus non-operative burns.
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Introduction: Healing potential of deep partial thickness 
burns is not easily determined early after injury. Prolonged 
and continued inflammation can contribute to burn wound 
conversion. Early excision compared to a wait and see ap-
proach to wound healing decreases inflammation, shortens 
length of stay, and decreases painful wound procedures. 
However, early excision is at the expense of removing tissue 
that may otherwise heal without autografting. Use of a 
cryopreserved, allogeneic cellularized scaffold living tissue 
product (CTP) in pediatric deep partial thickness wounds 
with dermal elements remaining after excision is an alter-
native approach to wound closure. CTP may allow early 
excision without compromising healing potential, thereby 
minimize donor site morbidity, infectious complications and 
decrease length of stay. This case series describes the expanded 
access experience of a CTP on pediatric patients with thermal 
injury. 
Methods: Expanded use approval of a CTP was obtained 
through the FDA for pediatric patients with burns at three 
burn centers. Patients were taken to the operating room 
for excision and grafting of burns at the discretion of the 
attending surgeon. In wounds with dermal elements present 
after excision, CTP was grafted to the wound bed (Table 1). 
Postoperative wound care and follow up was per institutional 
standards of care.
Results: Six pediatric patients (9 weeks – 13 years old) with 
mixed depth burns having dermal elements remaining after 
excision were treated successfully with a CTP. Donor site 
surface area was reduced in all patients. No serious adverse 
events related to the CTP were noted in any of the cases. 
Average time to heal wounds treated with the CTP was ap-
proximately 2-3 weeks. In wounds ultimately deemed to be 
full thickness, CTP was not detrimental to subsequent auto-
graft take. See Table 1.
Conclusions: This case series demonstrates that use of a CTP 
in pediatric patients is donor site sparing without any serious 
adverse events. Furthermore, use in full thickness burns is 
not detrimental to subsequent autograft take. The degree of 
dermal elements necessary to support wound healing is un-
known and requires further study. This case series supports 
the application for a clinical trial investigating the safety and 
efficacy of CTP as an adjunct to wound healing in pediatric 
deep partial thickness burns. 

535 Pre-operative Expectations, Post-operative 
Satisfaction and Patient Directed Priorities 
for Clinical Burn Research
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Introduction: Patients receiving split thickness skin grafting 
due to deep burns are left with scarring and chronically dys-
functional skin at the graft site. Given evidence that patients’ 
pre-operative expectations mediate post-operative outcomes 
and satisfaction, we sought to describe burn patients’ experi-
ence, expectations, and satisfaction with their skin graft, and 
their views towards a future cell-based clinical trial to im-
prove their graft, over time. We also aimed to identify graft 
outcome measures for use in future studies.
Methods: This study was approved by our university's re-
search ethics board. All participants provided written and in-
formed consent. Data were collected via patient questionnaires 
pre-operatively, one, and three months post-operatively.
Results: Most patients had small burns. Expectations of 
graft function were consistent pre- and post-operatively. 
Expectations of graft appearance showed significant decrease 
over time (β 1 = -0.290, p = 0.008). Significant improvements 
in skin function (β 1  =  0.579, p  =  0.000) and appearance 
(β 1 = 0.247, p = 0.025) at the wound site during recovery 
were observed, although patients noted great difference be-
tween grafted and normal skin. Patient satisfaction with their 
graft did not change significantly over time. Patients were 
willing to participate in a cell-based clinical trial that may 
improve graft symptomology. They prioritized diminished 
scarring, redness, and improved sensation and elasticity as 
the most salient aspects of grafts to be enhanced by cell-based 
therapy.
Conclusions: Patient graft concerns changed over time; out-
come measures in trials advancing skin grafting should reflect 
chronic, patient prioritized limitations. 
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Introduction: Very few objective scar evaluations have been 
conducted with the burn survivor population, which limits 
our knowledge of the clinical recovery profile of hypertrophic 
scars (HSc) and donor site scars (D), thus having an impact 
on rehabilitation intervention and treatment prioritization. 
The purpose of this study was to prospectively quantify the 
thickness, pliability, erythema and pigmentation of post-burn 
HSc, donor sites (normal scar) and normal skin in different 
anatomical locations between 2 and 7  months post-burn 
using objective instrumentation. A  secondary objective was 
to compare this data with anatomic-specific normative data 
using the same objective instrumentation.
Methods: Skin characteristics of HSc, D and N in 44 burn 
survivors were measured at 2, 3, 4, 5, 6 and 7 months post-
burn using validated instrumentation: high-frequency ultra-
sound for thickness, Cutometer®  to measure pliability and 
Mexameter® to measure erythema and pigmentation. Up to 
five sites were assessed on the same participant if their scar 
was located on the upper extremity (UE), lower extremity 
(LE) and trunk. A mixed model two-way analysis of variance 
was used to investigate the differences in means between sites 
at each time point and between time points at each site.
Results: The results revealed that HSc sites were thicker 
than D and N at all time points and UE and trunk HSc 
were thicker than LE HSc at 7 months post-burn, pliability 
of trunk HSc did not improve over time, and UE HSc was 
more erythematous at 7 months compared to other anatom-
ical sites whereas D erythema decreases from 2 to 7 months. 
Conclusions: Scar management treatments should prior-
itize the UE and trunk sites which developed HSc during 
the first two months post-burn and continues to vary sig-
nificantly from normal scar and normal skin at 7  months. 
Furthermore, these results provide preliminary evidence that 
the recovery profile of HSc varies at different anatomical sites 
and that thickness is the characteristic that distinguishes HSc 
from normal scar and normal skin.

537 Laser-Assisted Drug Delivery in the 
Treatment of Hypertrophic and Keloid Scars: 
A Systematic Review
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Introduction: Hypertrophic scars (HTS) and keloids (K) 
cause significant morbidity and disfigurement. Care of 
HTS and keloids range from less invasive treatments, such 
as pressure garments and silicone products, to more invasive 
treatments, such as intralesional injections (ISI) of medi-
cation, and surgical excision. Laser-Assisted Drug Delivery 
(LADD) is becoming a more popular treatment for HTS 
and K. The ablative fractional laser creates microchannels in 
the skins which allows the delivery of drugs into deeper skin 
layers. We have conducted a systematic review of the litera-
ture to assess the effectiveness of  LADD in the treatment of 
HTS and K.
Methods: A search was performed on PubMed between 
January 1998-August 2021 using the following keywords: 
Laser Assisted Drug Delivery, Laser Combined Drug 
Delivery, Laser Drug Delivery, Laser Drug, Hypertrophic, 
Burn, Keloid, Scar. Inclusion criteria was the use of LADD in 
HTS or K. Exclusion criteria were studies in animal models, 
case reports, reviews, and non-english articles. One article 
was excluded due to concerns of plagiarism. 
Results: A total of 11 articles were included in the final 
review.   One study found no difference in HTS outcomes 
between LADD of corticosteroids (CTS) and laser with top-
ical petrolatum used as a control. Two prospective studies 
found that LADD of CTS led to improved HTS outcomes. 
Two split-scar studies found no difference in K outcomes 
between LADD of CTS and ISI of CTS. One prospective 
study assessed LADD of CTS in K and found statistically 
significant improvements in scar outcomes. A  retrospective 
study looking at K outcomes found a 50% mean improve-
ment when treated with LADD of CTS.  A split-scar study 
found statistically significant better HTS outcomes with 
LADD of 5-FU compared to topical 5-FU alone. One study 
found no difference in HTS outcomes between LADD of 
CTS and 5-Fluorouracil (5-FU). Two studies assessed both 
HTS and K. The first study found that both LADD of 5-FU 
and LADD of CTS led to significantly better scar outcomes 
when compared to laser monotherapy. The other reported 
that HTS outcomes were significantly better with LADD of 
Botulinum toxin A and K outcomes were better with ISI of 
Botulinum Toxin A. 
Conclusions: The use of LADD is effective in the setting 
of HTS. There is evidence that LADD of scar modulating 
agents to HTS lesions is more effective than topical delivery 
or ISI of the same agent. LADD shows promise as an alterna-
tive treatment for K as it displays similar efficacy as ISI. 
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Introduction: Management of pediatric burn 
injuries resulting in optimal aesthetic remains a signifi-
cant challenge in burn care. Wound care and acute surgical 
intervention coupled with reconstructive  interventions  is 
an essential component of burn care. Incorporation of new 
technologies in burn care has challenged historic paradigms. 
Our goal was to evaluate the use of autologous skin cell sus-
pension (ASCS) for the treatment of partial-thickness pedi-
atric burn injuries.
Methods: A retrospective chart review from a single pediatric 
institution over a 10-month period was performed on patients 
undergoing treatment with ASCS. Patients with full-
thickness injuries treated with autografting were excluded.   
Demographics and data collection included total burn sur-
face area (TBSA), location of burn, mechanism of burn, time 
to ASCS application, time to >90% re-epithelization, hos-
pital length of stay, ASCS failure requiring repeat operation, 
and reconstructive procedures or laser interventions.
Results: 26 pediatric patients ≤13 years of age charts were 
reviewed. 14 patients received ASCS and met inclusion 
criteria. 8 faces were included in our study along with 11 
upper extremity burns, 5 lower extremity burns, and 8 torso 
burns or some combination of the above. The most common 
etiology was scald injury from hot water followed by noodle 
soup burns and grease burns. Other etiologies included road 
rash, flame burn, and a steam burn. ASCS was applied 2 days 
(range 1-4) after injuries and patients only required 1 oper-
ation. The average length of hospital stay was 4 days (range 
1-10) and the average TBSA was 10% (range 4-17). The av-
erage time to >90% re-epithelization was 7  days with one 
outlier with healing at day 24. This is the only patient in the 
ASCS group that required laser interventions. No patients 
required repeat procedures, subsequent autografting, or re-
constructive procedures.
Conclusions: Pediatric patients with partial-thickness 
burns benefitted from the ASCS by having  limited  donor 
sites, short hospitalizations compared to %TBSA, improved 
time to >90% re-epithelization, and no repeat surgical 
interventions.  The fast-healing time and good cosmetic 
outcome decreases the need for compression garments and 
subsequent laser interventions.  Key factors include patient 
selection and appropriate wound preparation. 
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Introduction: In  times of crisis, medical institutions must 
utilize contingency plans to ensure the highest quality of pa-
tient care. When these plans are overwhelmed, crisis standards 
of care may be adopted, resulting in modifications in resource 
allocation. The current coronavirus pandemic has created tre-
mendous strains on hospitals throughout the world, with 
periodic shortages in equipment, PPE, ICU beds, and per-
sonnel. These pressures have been great enough at times to 
result in several states implementing crisis standards of care to 
allow hospitals to triage patients and "do the most good pos-
sible for the largest number of people with limited resources". 
However, these guidelines may not account for the unique 
needs of burn patients, whose care is often resource intensive. 
We examined state-based crisis standards of care guidelines 
in the United States to ascertain the degree to which triage of 
burn patients was addressed.
Methods: Internet search engines were used to locate state-
specific actionable “crisis standards of care” or “scarce re-
source allocation” policies available before October 1, 2021. 
Once identified, these guidelines were further examined to 
determine whether explicit information was provided to di-
rect the triage of burn patients.
Results: Of the 50 states and the District of Columbia, 
only 35 states (70%) were confirmed to have official crisis 
standards of care policies that could be implemented 
by healthcare institutions during the current pandemic. 
Additionally, guidelines from non-government entities were 
identified for 4 states (Florida Bioethics Network, Ohio 
Hospital Association, Missouri Hospital Association, and 
West Virginia Hospital Association). Of the 39 plans avail-
able, only 13 (26%) provided specific information regarding 
triage of burn patients during implementation of crisis 
standards of care.
Conclusions: Crisis standards of care are heterogenous 
throughout the United States and have varying levels of spec-
ificity. The majority of states and the District of Columbia do 
not provide clear, actionable guidance on the triage of burn 
patients.
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Introduction: Accurately transmitting information in a 
burn mass casualty incident (BMCI) is critical.   Modern 
technology, including “apps” and web-based systems coor-
dinated through a central command center addresses this 
need. The system should 1.) Function as a real-time link be-
tween on-scene personnel, local hospitals or trauma centers 
and regional burn centers; 2.) Organize triage in accord-
ance with accepted burn mass casualty national standards; 
and 3.) Match acuity of age and percent burn to immediate 
open beds, either direct from the scene or from secondary 
hospitals, without overwhelming any one particular facility.
Methods: Extensive literature review was conducted to do a 
comparative study of similar/existing commercial data man-
agement tools; investigate technology designs of mobile apps 
and web browsers accessible to cloud-based systems, and 
identify what data and processes needed to be tracked and co-
ordinated across diverse stakeholders to deliver real-time situ-
ational awareness for definitive medical planning capabilities. 
Results: Development of a Burn Patient Transfer System 
(BPTS) web-based application with mobile access resulted.   
The BPTS is series of dashboards designed for specific patient 
management for both referring (RF) and receiving facilities 
(RC), coordinated through a central command center.  Focus 
for RFs includes an ability to list number of patients by 
acuity, addition of new patients, transfer status confirma-
tion and situational awareness throughout the BMCI.  RCs 
report or modify open bed availability of both immediate 
and eventual beds, for adult or pediatric patients.  With this 
information, appropriate receiving facilities are identified 
by command personnel to coordinate approval of patient 
transfer, mode of transport and maintain situational aware-
ness between medical personnel at referring and receiving 
facilities without exceeding facility surge capability. Clinical 
experts are responsible for final decisions on a case-by-case 
basis at both RF and RCs, as defined by a patient transfer 
algorithm matching patients by age and acuity. 
Conclusions: The BPTS is an accessible communications 
system designed to serve three critical functions; A). Provide a 
mechanism and platform to report both immediate and surge 
burn bed capacity; B). Match patient acuity with available 
open beds at registered medical facilities and burn centers in 
accordance with ABA Disaster Triage recommendations and 
C). Track patient movement in real-time.   Its core function-
ality is patient transfer management to and from locations 
where appropriate care can be delivered based upon clin-
ical needs. This may include initial transfer to a local hos-
pital or trauma center for primary stabilization, or direct to a 
burn center if and when weather, security and infrastructure 
permit. 
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Introduction: Advancements in the treatment of burns 
have reduced morbidity. However, the resources needed to 
deliver up-to-date care may be overwhelmed by mass casualty 
disasters. In 2021, the World Health Organization (WHO) 
recommended that countries prepare teams of deployable 
burn experts to assist with responding to a mass casualty 
disaster including burn patients. The aim of this scoping re-
view was to identify existing literature regarding burn man-
agement mobile response team organization, describe the 
reported effectiveness of these teams, identify challenges in 
adopting the WHO recommendations and consider how the 
recommendations may be evolved.
Methods: We conducted a scoping review of all literature 
types published up to February 2021. Searches of MEDLINE, 
EMBASE, Scopus, and CINAHL databases were conducted 
to identify reports informing or reporting the use of mobile 
burn care specialty teams that respond to events resulting in 
multiple burn-injured victims, including pediatric victims 
and military response to civilian events.
Results: Of 5,737 identified reports, 24 publications were 
reviewed. Three distinct types of mobile burn response teams 
were identified: 1)  teams organized by burn care networks; 
2) government-organized medical disaster teams with burn-
specific experts, and 3)  the US Army Burn Flight Team. 
Teams have responded to events such as terrorist attacks by 
providing specialized burn supplies and personnel. Mobile 
burn response teams have demonstrated expert triage and 
stabilization advantages but are limited by the number of 
deployable specialists. A  challenge in deploying a mobile 
team is the removal of experts from a burn centre.
Conclusions: Although the WHO recommends increasing 
the number of mobile burn response teams available around 
the world, few countries have implemented this recommen-
dation.  A hybrid model where responders on scene commu-
nicate with burn centre experts to manage triage may address 
these challenges.
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Introduction: Burn nurse/therapy staffing has been 
stretched for months by the pandemic. Along the Gulf Coast, 
Hurricane Ida recently taxed these resources further as re-
gional burn centers saw a weeks-long surge in serious burn 
injuries in the setting of prolonged power and water outages. 
We reviewed the execution of a plan for the provision of burn 
nurse/therapist staffing at an ABA-verified adult burn center 
that experienced a direct hit by a Category 4 storm.
Methods: Hospital leadership planned to activate Code 
Gray on 8/29/21 at which time the hospital would be placed 
on lockdown with no one allowed in or out until Code Gray 
was lifted.
Our burn leadership subsequently designed a plan to have 
ten burn nurses and one Occupational Therapist (TEAM A) 
in house from the inception of Code Gray at 7am on 8/29 
thru 7am on 9/1. If Code Gray conditions persisted, nine 
dedicated burn nurses (TEAM B) were to relieve TEAM 
A. TEAM B was planned to remain in-house until 7am on 
9/4. If Code Gray conditions continued, the plan was to be 
reassessed at that time. The same burn therapist was planned 
to remain in-house throughout. Physician coverage was to 
be provided by the in-house trauma team during Code Gray. 
No housing or bedding was provided for in-house personnel, 
and the hospital generator system ostensibly had a 30-day 
fuel supply.
Results: TEAM A  day/night staffing was 6/4 with the off 
crew sleeping in conference rooms and clinic spaces. An un-
expected event occurred when a mission-critical tower for 
the city’s grid toppled into a river resulting in delays for res-
toration of the grid, and city-wide boil-water and burn-ban 
policies. As generators came into widespread use, our pre-
storm census of 9 increased to a mean of 12.7 + 1.4. Due 
to this increase, on the morning of 9/1 six TEAM A nurses 
elected to stay and be absorbed into Team B with day/night 
staffing of 6/6.
The rapid influx in number and complexity of burn patients 
made it clear a burn surgeon presence was needed during 
Code Gray. One burn attending was able to make it to the 
hospital at 7am on 8/30 and worked until being relieved at 
7am on 9/5. An informal triage strategy was enacted in which 
only burns of >10% TBSA would be considered for admis-
sion. OR availability went down to 2 + 1 at the inception of 

Code Gray and 3 + 1 on 9/6. Eleven cases were done during 
this time with a mean TBSA of 20.2 + 10.7%.
Hospital generators were found to consume fuel at a rate al-
most twice predicted. Due to prioritization, the hospital went 
back on city power on 9/2. Code Gray was lifted at 7am on 
9/4 and normal operations resumed at 7am on 9/11.
Conclusions: The successful provision of care required a 
willingness for nurses and one therapist to remain in the hos-
pital for six consecutive days and for hospital administration 
to approve the overtime. 
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544 Southern US Burn Centers, Surge Capacity 
and 15 Months of the COVID19 Pandemic
Randy D. Kearns, DHA, MSA, FACHE, FRSPH, 
Carl A. Flores, NRP, William L. Hickerson, MD, 
Jeffrey E. Carter, MD
University of New Orleans, New Orleans, Louisi-
ana; University Medical Center New Orleans, New 
Orleans, Louisiana; Spectral MD, Avita Medical, 
AccessPro Med, Memphis, Tennessee; University Med-
ical Center- New Orleans, New Orleans, Louisiana 

Introduction: Burn mass casualty incident (BMCI) plan-
ning efforts have been in practice and publication for 40+ 
years. Through these ongoing efforts, we know there are 
measurable limits to burn center capacity and capability 
through modeling and real-world events relying on con-
ventional and contingency standards of care, even when the 
only focus is those patients with burn injuries. The southern 
region of the American Burn Association (ABA) includes 37 
burn centers and continues to play a critical role in the BMCI 
preparedness process.
COVID-19 has emerged as the greatest pandemic in terms of 
morbidity and mortality since the 1918 influenza pandemic. 
While COVID-19 has no direct connection to burn injuries, 
the impact of COVID-19 on the American Healthcare 
System to include burn care was and remains significant.
Methods: We conducted a retrospective analysis of 
(southern) regional data voluntarily submitted to the ABA 
from March 2020 to June 2021 and generally coincides with 
the first three waves of the pandemic. We focused on the 
self-reported data specific to the three critical components in 
managing a surge of patients: staffing, space, and supplies (to 
include pharmaceuticals and equipment).  
Results: Staff: These data were collected over a period that 
coincided with the first three waves seen in the region. 
Staffing shortages were noted during each of the surges but 
were most excessive when a regional surge paralleled surges 
in other parts of the country (November-December 2020).
Space:   Late November and early December 2020, space 
was in short supply with the surge of patients for more of 
the region than at any other time during the 28 weeks of 
reporting. While single facilities reported other episodes of 
limited space or supplemented with temporary structures, 
the peak was early December.
Supplies: As the first surge began to subside, the supply 
shortages were abated. However, as additional surges occurred, 
the supply chain had not recovered. Supply shortages were re-
ported in greater numbers than either space or staffing needs 
through the multiple waves of the pandemic.
Conclusions: The surge of patients that had to be managed 
by the greater healthcare community placed a substantial 
strain on the burn centers to keep beds dedicated for patients 
with burn injuries. The pandemic directly led to a dimin-
ished available capacity for burn care in such a way that it 
could have compromised our ability to confront a surge of 
burn-injured patients. Future BMCI planning efforts must 
consider this aspect of the process. Crisis Standards of Care 
may come into play during such an event.

545 “After The Fire: Legacy of A College 
Dormitory Fire Twenty Years Later"
Kathe M. Conlon, BSN, RN, MSHS, 
Michael A. Marano, MD, FACS, Robin A. Lee, MD, 
FACS
The Burn Center as Saint Barnabas, West orange, 
New Jersey; The Burn Center at Saint Barnabas, 
Livingston, New Jersey; The Burn Center at Saint 
Barnabas, Livingston, New Jersey 

Introduction: In January 2000 fire erupted at a local col-
lege.  Panicked students, many who failed to attend school-
sponsored fire drills or simply ignored alarms, found 
themselves scrambling to escape.   Seven students were 
admitted to a burn center (BC) for critical burns, with 54 in-
itially staged in the Medical Center Emergency Department.  
While this dormitory fire took place more than twenty years 
ago, its legacy is still being felt today. 
Methods: History shows that, with any tragedy, there are 
lessons to be learned to lessen the impact on property de-
struction, injury or death.  Looking at the legacy of this fire, 
four key areas of improvement emerged: disaster prepared-
ness, media relations, legislation and fire prevention.
Results: Changes to disaster preparedness include an ex-
panded, more comprehensive response plan, revised triage 
and transfer protocols, BC staffing protocols, creation of a 
regional group of BCs, which eventually morphed into a 
Disaster Consortium, and a medical command center for 
regional disaster response.  A series of articles resulted in a 
Pulitzer Prize-finalist book, documenting the journey of two 
of the survivors, with award-winning photographs displayed 
at a national museum.   Redesigned fire safety programs 
emphasizing escape plans and the dangers of false alarms now 
targets high school and college students, an often overlooked 
group, and clinical education programs have expanded to in-
clude nursing’s role in disasters, reinforced with a functional 
exercise. Two survivors are motivational speakers, continuing 
to share their personal story on campuses across the United 
States.   New legislation mandated sprinkler installation in 
dormitories nationwide, and a non-profit foundation was 
formed to improve burn care.  The anniversary of this fire is 
commemorated annually on campus to serve as a powerful 
reminder for new generations of students.
Conclusions: Despite this dormitory fire being ranked as 
the deadliest in state history, all these years later the legacy of 
this landmark event remains one of triumph and resilience, 
as its impact is still evident today. These lessons serve as the 
foundation for improved disaster response, locally, regionally 
and nationally.
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546 Health Disparities Among Rural Burn 
Patients
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The University of Texas Medical Branch, Galveston, 
Texas; University of Texas Medical Branch, Gal-
veston, Texas; University of Texas Medical Branch, 
Galveston, Texas; University of Texas Medical Branch, 
Galveston, Texas 

Introduction: Socioeconomic status is a risk factor for 
sustaining a burn and for burn mortality. Patients from rural 
areas make up a minority of the population but are frequently 
more isolated from life-saving care and burn centers. Lower 
socioeconomic status patients may delay seeking treatment of 
their burns for concern over medical costs, time away from 
work, and overall distance from accredited burn centers. We 
aim to explore disparities in burn outcomes at our institution 
based on patient socioeconomic status. 
Methods: Between January 2020 and January 2021, patients 
presenting for management of acute burns were reviewed. 
Patient demographics and outcomes were collected, in-
cluding time to presentation, total body surface area burned, 
presence of inhalational injury, and mortality. Patient socio-
economic status and rural designations were assigned based 
on a validated metric derived from Census endpoints, with 
higher scores reflecting lower socioeconomic status.
Results: A total of 524 patients were identified. Overall, 30% 
of our patients were from areas defined as being small towns 
or rural by the Census. Racial demographics did not differ 
between rural and   urban areas (p  =  0.099), but Hispanic 
ethnicity was less common (16% vs. 29%, p = 0.002). Rates 
of alcohol, tobacco, and illicit drug use did not differ be-
tween groups. Compared to the urban/suburban cohort, 
rural patients were from less affluent areas (63.6 vs. 58.5, 
p = 0.001) and traveled farther to our center (112 miles vs. 
70 miles, p = 0.029). Despite these distances, rural patients 
did not have a higher rate of delayed presentation (35.7% vs. 
43.3%, p = 0.105), or longer average time to presentation 
(3.4 days vs 4.4 days, p = 0.222). Flame burns were the most 
common mechanism overall (44.3%) and were significantly 
more common in the rural population (59.2% vs. 37.8%, 
p < 0.001), Scalds, the second most common burn mech-
anism (25.9%), occurred less frequently in rural patients 
(18.5% vs. 29.2%, p = 0.011). Controlling for age, TBSA, 
inhalational injury, and ventilator requirement, patients from 
rural areas were at a significantly higher risk of mortality (OR 
24, p = 0.024).
Conclusions:  Rural burn patients face many challenges re-
ceiving appropriate care following a burn. They frequently 
come from less affluent backgrounds, limiting their ability to 
access care, and they must travel greater distances to a qualified 
burn surgeon. Despite these barriers, our rural patient popu-
lation did not present any later following a burn compared to 
our more urban patients. Rural patients sustained more ex-
tensive burns but were not hospitalized at a greater rate. Even 
when controlling for numerous factors associated with burn 
mortality, rural patients were still at an increased risk. Burn 
prevention strategies targeting rural communities should ad-
dress the unique challenges facing these areas.

547 Medical Care, Non-critical 1

R-127

 Clinical Outcomes for Burned Patients with 
Covid-19
Elliot Walters, MD, Nikhil Shah, MD, Steven E. Wolf, 
MD, FACS
University of Texas Medical Branch, Dickinson, 
Texas; University of Texas Medical Branch, Galves-
ton, Texas; University of Texas Medical Branch at 
Galveston, Galveston, Texas 

Introduction: The COVID-19 epidemic has affected all 
aspects of medical care including a reduction in elective 
procedures, however, the incidence of burns and treatment 
for this condition has continued undaunted. Some of these 
patients were also diagnosed with COVID-19 infection, but 
it is unclear what effect, if any the SARS-CoV 2 virus has 
on patients recovering from a burn injury.  In this study we 
examined the outcomes of burned patients with a concomi-
tant diagnosis of SARS-CoV 2 virus.
Methods: We examined a de-identified database of patient 
electronic medical records across 55 health care associations 
containing over 75 million patients.   ICD 10 codes were 
used to identify those with thermal or chemical burns from 
January 1, 2020 to July 31, 2021 and those also diagnosed 
with Sars-CoV 2 virus infection within 1 month of injury. 
We found 49,501 patients suffered burns during the study 
time period; of these 474 patients (0.96%) also experienced a 
concomitant COVID-19 infection.  We compared outcomes 
based on ICD 10 and CPT codes.
Results: We found no significant increase in mortality be-
tween groups during the study period.  However, we did find 
a significant increase in infections, pneumonia, respiratory 
failure and sepsis in those with Sars-CoV infection (p< 0.05). 
However, there was no significant increase in ventilator man-
agement days (p >0.05) In terms of wound healing, patients 
with COVID-19 also experienced significantly more excision 
and grafting procedures and had a higher incidence of hyper-
trophic scarring (p< 0.05). 
Conclusions: COVID-19 infection is well known to worsen 
respiratory outcomes, but in burned patients was also associ-
ated with an increase in other infections and poorer wound 
outcomes.  These outcomes may emanate from a change in 
inflammatory status for patients with the SAR-CoV 2 virus 
infection.   This is the first broad-based study to examine 
outcomes of burn victims with concomitant SARS-CoV 2 
infection.  Further investigation is indicated as more long-
term data becomes available. 
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548 Toward a Burn Risk Calculator
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MS, Matthew H. Phillips, Samuel P. Mandell, MD, 
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Introduction: Risk adjusted statistical modeling of deaths 
in burns has two major purposes. One is to enable compar-
ison of outcomes between centers (Benchmarking). That 
requires as precise a model as possible and is applied retro-
spectively. The other objective is to inform patient and family 
discussions about prognosis and plans of care. These models 
are applied prospectively based on limited clinical data.  The 
purpose of this study was to derive a model that could be the 
basis for such a risk calculator. 
Methods: We identified 128,252 records in a national burn 
registry for initial patient admissions to 103 burn centers be-
tween July 2015 through June 2020. Cases from centers with 
< 100 admissions annually were omitted.  We compared a lo-
gistic regression model based on the revised Baux score (RBS) 
(age, burn size, inhalation injury) with a logistic regression 
model involving age, age2, burn size, presence of 3rd degree 
burn, inhalation injury, respiratory failure, burn etiology, 
gender, and admission year. We compared the Adjusted R2, c 
statistic and average precision for each model.  All calculations 
were done using CatBoostClassifier in Python.
Results: There were 127,018 patients that served as the basis 
for these analyses. The RBS model had an Adjusted R2 of 
0.41 compared with 0.54 for the more detailed model, a c 
statistic of 0.95 vs 0.98, and an average precision of 0.69 vs 
0.76. 
Conclusions: Both statistical models of mortality following 
burn injury demonstrated good accuracy. The model with the 
most predictor variables had better precision. Both models 
could serve as useful risk calculators for patients following 
burn injury. 

549 Length of Stay per Total Body Surface Area 
Burn: Validation Using the National Burn 
Repository
Kelli N. Patterson, DO, MS, Amanda Onwuka, PhD, 
MPH, Rajan K. Thakkar, MD
Nationwide Children's Hospital; Ohio State Uni-
versity, Columbus, Ohio; Nationwide Children's 
Hospital, Columbus, Ohio; Nationwide Children's 
Hospital, Columbus, Ohio 

Introduction: A length of stay (LOS) of one day per percent 
total body surface area (TBSA) burn has been widely accepted 
in clinical practice but not validated in current pediatric burn 
studies. Additionally, TBSA burn data is often presented in 
ranges, which lacks granular details. The primary objective of 
this study is to validate our previous Pediatric Injury Quality 
Improvement Collaboration (PIQIC) findings by using a 
national burn registry to evaluate LOS per TBSA burn rel-
ative to burn mechanism, sociodemographic characteristics, 
and clinical factors which influence this ratio. 
Methods: We evaluated patients 0-18  years old who sus-
tained a burn injury and whose demographics were submitted 
to the National Burn Repository (NBR) dataset from July 
2008 through June 2018. Patients sustaining inhalation in-
jury and electrical burns were excluded due to LOS being 
significantly increased unrelated to cutaneous injury. Mixed 
effects generalized additive regression models were then 
performed to identify characteristics associated with the LOS 
per TBSA ratio, a nonparametric variable.
Results: Among 51,561 pediatric burn patients, 45% were 
Non-Hispanic White, 58% were male, and the median 
age was 3  years old (IQR: 1, 9). The most common burn 
mechanism was scald (55.9%), followed by flame (19.4%), 
and contact (16.4%), with most burns occurring at home 
(82.2%). The median LOS per TBSA burn ratio across all 
cases was 0.9 (IQR: 0.4, 1.8). In adjusted models, scald burns 
and radiation burns had similar LOS per TBSA burn ratios 
(mean predicted values: 1.22 vs 1.77), while all other burn 
mechanisms had a significantly higher LOS per TBSA burn 
ratio (p< 0.0001). Chemical burns had the highest ratio 
(predicted mean: 4.8), followed by contact burns (mean 
predicted value: 2.8; Table 1, Figure 1). Non-Hispanic White 
patients had lower LOS per TBSA ratios than all other races 
and ethnicities (p< 0.05) with mean predicted values of 1.6. 
Native Americans and Hispanics had the highest ratios (2.0 
and 1.8 respectively, (Table 1). 
Conclusions: These data substantiate evidence on variance in 
LOS per TBSA burn relative to burn mechanism, previously 
demonstrated by PIQIC centers. It also validates differences 
in LOS per TBSA burn ratios among race/ethnicity.
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Introduction: Advances in burn management have led to 
significant improvement in survival rates, even in patients 
with high total body surface area (TBSA) affected. Ocular 
morbidity in facial burn patients remains high, partially at-
tributable to the life-threatening nature of these injuries. 
Previous studies have shown that early ophthalmologic inter-
vention leads to better outcomes, however, specific risk factors 
for short and longer term ophthalmologic outcomes have not 
been elucidated. This study aimed to identify risk factors for 
short- and long-term ophthalmologic complications in fa-
cial burn patients to prioritize patients that require urgent 
ophthalmologic evaluation. 
Methods: Retrospective review of facial burn patients 
presenting to an American Burn Association-verified regional 
burn center between June 2007 and May 2016 was conducted. 
Demographics, presentation, time to ophthalmologic con-
sultation, and short- and long-term complications were re-
corded. Odds ratio and multivariate analyses were performed 
to assess for significant risk factors. 
Results: A total of 1,126 facial burn patients were identified, 
of which 135 (12%) involved periorbital and orbital injury. 
Average TBSA burned was 9.68%, with an average facial sur-
face area burned of 1.56%. The most common ocular injury 
was eyelid burn (65.9%). Ophthalmology was consulted 
for 118 (87.4%) patients. Short-term ophthalmologic 
complications were noted in 58 (43%) patients, most com-
monly chemosis (n = 34, 25.2%). Long-term complications 
were rare, occurring in only 7 (5.2%) patients.
Odds ratio analysis revealed that inhalation injury signifi-
cantly increased the likelihood of both short- and long-term 
complications (OR 3.16 and OR 9.81, respectively). Active 
smoking increased the likelihood of long-term complications 
(OR 14.76). Ophthalmologic intervention, including need 
for consult, and use of lubricant, antibiotics, or steroids 
were each associated with increased risk of short-term 
complications. 
On multivariate analysis, those with long-term complications 
tended to be older (p  =  0.045). Those with corneal injury 
generally had worse outcomes, with higher likelihood of 
short- and long-term complications (p < 0.001, p = 0.057, 
respectively). 
Blindness did not occur in any patient, and no long-
term complications occurred in those who did not receive 
ophthalmologic consult. Neither TBSA nor facial SA burned 
was associated with the development of short- or long-term 
complications. 
Conclusions: Providers should obtain early ophthalmologic 
evaluation and frequent follow-up exams for facial burn 
patients presenting with advanced age, active smoking status, 
corneal injury, or inhalation injury to reduce development of 
long-term complications.  

551 Age Does Not Predict Admission Culture 
Positivity
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Introduction: Burn patients are susceptible to wound 
infections, urinary tract infections, pneumonia, and blood-
stream infections. With rising rates of community coloni-
zation with multidrug-resistant organisms (MDRO), the 
colonization of wounds with commensal organisms is more 
concerning than ever, which is particularly true in patients 
with recent hospital admissions, advanced age, or institu-
tional living situations. The purpose of this study was to ex-
amine if age was a factor in obtaining admission cultures and 
if older patients were more likely to have positive cultures.
Methods: A retrospective chart review was conducted involving 
burn patients admitted at three ABA verified burn centers from 
January 2016 - December 2017. Data collected included dem-
ographics, burn injury, and cultures obtained within 24 hours 
of admission. Patients were divided into 10-year age increments 
from 20 to ≥ 80 years old. Data analysis was conducted using 
Chi-square, Fisher Exact, and Kruskal-Wallis tests.
Results: A total of 1615 patients (mean age 45.9± 17.7 years, 
1145 males (70.9%), mean burn size (TBSA) 9.6± 14.2%) 
were analyzed. Admission cultures obtained were:   656 
(40.6%) wound cultures, 196 (12.1%) urine cultures, 139 
(8.6%) blood cultures, and 1445 (89.5%) Methicillin-
Resistant Staphylococcus Aureus (MRSA) screen. In all age 
groups, there were no significant differences between patients 
who had wound cultures (p = 0.97), blood cultures (p = 0.39), 
or MRSA screening (p  =  0.9).   As patients aged, they were 
more likely to have urine cultures obtained (p=0.01); - 23% 
of patients >80  years old had urine cultures ordered at ad-
mission compared to 8.6-16.9% of younger patients. Positive 
results by age group: wound cultures (p= 0.09), urine cultures 
(p= 0.16), blood cultures (0.10), MRSA screen (p=0.98). In 
looking at increased exposure to MDROs prior to admission 
by age groups, patients in the 61–70year (8.33%), 71–80-year 
(5.68%), and >80-year (6.67%) age groups were more likely 
to have a recent (within 30 days) hospitalization (p = 0.02), 
but there was no significant difference in pre-hospital institu-
tionalization (i.e., prison, skilled nursing facility) by age group 
(p  = 0.06).   With a recent hospitalization, MRSA screening 
was more likely to be positive (11.3% vs. 4.9%, p = 0.05).  
Conclusions: All burn patients are susceptible to infections. 
Urine cultures were more likely to be obtained in older burn 
injured patients who are 80 years of age or older. There was 
no significant difference in culture positivity by age. Apart 
from MRSA screen positivity, there was no increased risk of 
urine, wound, or blood culture positivity with recent hospi-
talization or institutionalization. The utility of screening all 
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patients for MDROs on admission should be considered for 
patients 20 years of age and older. 552 DFB: Tiny burn, big problem - the 

implications of a diabetic foot burn
Stanley Uche, Rita Gayed, PharmD, BCCCP, 
Rohit Mittal, MD, Walter L. Ingram, MD
Burrell college of osteopathic medicine, Las cruces, 
New Mexico; Grady Health System, Atlanta, Georgia; 
Emory University, Atlanta, Georgia; Emory / Grady 
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Introduction: In the United States, >30 million people 
(10.5% of the population) have diabetes, both diagnosed and 
undiagnosed.  Many of these patients go on to develop dia-
betes related complications, such as peripheral neuropathy. 
Patients with diabetes are also prone to foot injury. The pur-
pose of this study is to determine clinical outcomes associated 
with foot burns in patients with diabetes.
Methods: A retrospective chart review of adult patients 
(≥18yo) admitted to a major metropolitan burn center at a 
safety-net hospital from 2008-2021 with an isolated burn 
to the lower extremity and a diagnosis of diabetes mellitus. 
Patients were categorized based on admission hemoglobin 
A1C. The primary outcome was hospital length of stay and 
secondary outcomes were time to presentation, infection, 
amputations, and mortality.
Results: A total of 136 patients were included in the study, 
79% of which were male.84% of the patients were < 65yo 
and the mean age was 54.1yo and an average HbA1C of 9%. 
Scald injury was most common mechanism of injury (54%) 
followed by radiant (24.3%) and contact burns (16.2%). The 
average burn size was 2.3% TBSA. The median length of stay 
was 7  days (3  days per percent TBSA). Patients presented 
on average 5.2  days following injury with 44.8% patients 
presenting with an infection. More than half (54%) of the 
patients had peripheral neuropathy at baseline.  A majority 
(74%) of the patients underwent surgical excision. About 
18% of the patients underwent an amputation and 3.7% 
were admitted to the intensive care unit with an average 
ICU length of stay of 7 Additionally, there was 1 inpatient 
mortality.
Conclusions: Our study found that lower extremity burns 
in patients with diabetes were associated with a prolonged 
hospital stay, high infection rate, need for surgical interven-
tion and high morbidity/disability rate as evident by the 
number of patients requiring amputations despite the small 
size of the burn. Peripheral neuropathy may be one of the 
reasons leading to delayed presentation to a burn center fol-
lowing injury. Hence, burn prevention in this patient pop-
ulation through intense education on proper foot care and 
inspection along with adequate glycemic control are key to 
improving outcomes for patients with diabetes.
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Introduction: The global pandemic caused by severe acute 
respiratory syndrome coronavirus-2 (COVID-19) has ex-
hausted resources and devastated at-risk populations. Our 
objective was to determine if COVID-positive patients have 
worse outcomes compared to COVID-negative patients after 
burn injury or desquamating skin disorders.
Methods: Patients were identified using our institutional 
Burn Center registry and linked to the clinical and adminis-
trative data. All patients admitted between March 1, 2020 and 
August 31, 2021 were eligible for inclusion. Demographics, 
length of stay (LOS), co-morbid conditions, and mortality 
were evaluated. Statistical analysis was performed with 
Students’ t-test, chi-squared, and Fischer’s exact test.
Results: A total of 1,994 patients were admitted during this 
period, and of those patients, 1,467 were adults. Twenty-
three adults were COVID-positive. There were no significant 
differences in age, LOS, total body surface area (TBSA) in-
volvement, hospital costs, sex, race or ethnicities of patients. 
There were no significant differences in percentage of patients 
presenting for burn or desquamating skin disorders. COVID-
positive adult patients had a significantly higher mortality 
after injury than COVID-negative adults, p=0.003. There 
were no differences in COVID-positive pediatric patients 
admitted to our burn center.
Conclusions: A positive COVID test is associated with 
worse outcomes in patients admitted for burn injury or skin-
sloughing disorders. Further study is warranted to investigate 
and mitigate what aspect of their care could be adjusted to 
improve outcomes.

Nursing 1

R-128

554 Preventing accidental central line removal: 
Early success through a novel securement 
device
Aemilio W. Ha, BSN, RN CCRN, PHN, 
Mini Thomas, DNP
UCI Health, Orange, California; UCI Health, Or-
ange, California 

Introduction: Central Venous Catheter (CVC)  placement 
and maintenance can be difficult  due to non-intact skin 
and possible surrounding weeping wounds. In addition, rou-
tinely used products require intact skin for the adherence of 
the central line dressing along with sutures or securement 
devices. With the  increased number of  line dislodgements, 
the Burn Intensive Care Unit (BICU)  searched  for al-
ternative means of line securement. A  subcutaneously 
anchored sutureless system (SASS) was found that could se-
cure the line and allow for improved cleaning around the in-
sertion site. The SASS is a device made of metal which resides 
in subcutaneous portion of the skin and anchors the CVC 
while allowing lifting of the catheter to clean underneath.    
Methods: After identification of the SASS product, a 
trial was  implemented.  Nurses  (RN)  and  providers  we
re trained  virtually by the product representative. Nursing 
champions were selected to be a liaison between the product 
representative and the staff. Patients included burn patients 
or Steven Johnsons (SJS)  patients,  with large open total 
body surface area,  who had  a CVC placed peripherally or 
centrally between September 2020 to June 2021. A  survey 
was conducted upon insertion of the device, with dressing 
changes, and upon removal.   
Results: In 2018, there were a total of 14 CVC dislodgements 
and 12 in the year  2019.  For the year 2020, there were 
4 dislodgements and 2 in 2021.  Both adult and pedi-
atric patients utilized approximately 12 SASS. From the nurses 
who cared for the patients, 19 responses were obtained  re-
garding the SASS. Overall, 94% of staff recommended this 
product for use. No accidental removal of the CVC was re-
ported with use of the SASS. With cleaning around the cath-
eter insertion site, 53% believed that they were able to clean 
better while 47% felt that it was the same with the previous 
practice. In terms of duration of changing the dressing and 
maintaining the catheter, 53% felt that it was the same while 
47% thought it was faster.  During maintenance, the most 
discomfort reported by patients was 4/10. 
Conclusions: The SASS can be implemented as another 
viable  method to  prevent accidental dislodgement of the 
CVC while securing CVC without sutures. In addition, RNs 
believed it allows for faster cleaning around the insertion site 
and faster dressing changes with minimal discomfort to the 
patient.  More data can be collected over longer periods of 
time and to look at its efficacy in non-burn patients.  

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



April 5–8, 2022 • Las Vegas, NV S113

555 The Art of Caring
Kristen C. Quinn, M.Ed. CMHC, Nan McCoy, 
BS Therapeutic Recreation, Mary A. Strawn, M.D., 
Callie M. Thompson, MD, Giavonni M. Lewis, M.D. 
F.A.C.S.
University of Utah Health, SLC, Utah; The Walter 
Hive, Scottsdale, Arizona; The Walter Hive, Phoenix, 
Arizona; University of Utah Health, Salt Lake City, 
Utah; University of Utah Burn Center, Salt Lake 
City, Utah 

Introduction: Providing Burn Care is a physically and emo-
tionally demanding job. AND, it is a rewarding and inspiring 
profession. 2020 and 2021 saw unprecedented rates of burn 
out and turn over in staff. Our concern for the well being 
of staff as well as our need to increase retention motivated 
our desire to provide staff with tools to build resiliency and 
coping strategies. Traditionally, this education comes in the 
form of teaching mindfulness, breathing exercises or self care 
outside of the burn center. We recognized that while these 
approaches are important and effective, they are not the 
right fit for everyone. The current times require us to use a 
multipronged approach to the tools we offer our burn teams. 
Our regional burn center partnered with a community based 
arts education nonprofit to re-think how we provide staff 
with tools for adaptability. A  curriculum was formulated 
that provided therapeutic art to nursing staff via four weekly 
zoom meetings.   This resulted in a novel approach to resil-
iency building and self care.
Methods: The program was opened to all burn center 
staff members. Staff registered in advance for the four week 
program; the arts organization mailed each participant a 
box containing all the supplies they would for need.   Each 
week, a different art modality/artist was paired with thera-
peutic discussions grounded in a trauma informed approach. 
Discussions focused on emotional and physical safety, 
building a community of support, finding balance between 
work and home and identifying coping skills to use to help 
ground ourselves during times of stress.
Results: Seven burn center staff members signed up for 
this program.  Weekly attendance averaged 6-7. A program 
evaluation was completed by participants at the end of the 
final session. Questions were divided into three sections: pro-
gram logistics, community building and the artistic process. 
Results indicated that this was an extremely valuable expe-
rience for participants. In addition, staff made comments 
such as "allowing myself to be vulnerable in the process has 
built trust and connection between myself and the other 
participants", "I don't remember the last time I did some-
thing like this just for myself", "I feel like I can add art to 
my list of coping strategies, despite never thinking of myself 
as an artist".
Conclusions: Offering burn center staff with an alternative 
program to help build resiliency resulted in an increased sense 
of trust between staff members, provided one more outlet for 
self care and allowed participants to build resiliency in a new 
way.

556 Entering Into a Helping Relationship: 
A Novel Approach to Burn Center Staff 
Education/Orientation
Kristen C. Quinn, M.Ed. CMHC, Drew Schnebly, 
BSN, RN, NPDP, PJ Gravis, MSN BSN 
RN, Giavonni M. Lewis, M.D. F.A.C.S., 
Callie M. Thompson, MD
University of Utah Health, SLC, Utah; University of 
Utah Burn Center, Salt Lake City, Utah; University 
of Utah Health, Salt Lake City, Utah; University of 
Utah Burn Center, Salt Lake City, Utah; University 
of Utah Health, Salt Lake City, Utah 

Introduction: In the past, our regional burn center’s staff 
orientation was a robust overview of the interdisciplinary 
team’s dynamic approach to patient care. 2020 illuminated 
gaps in our staff orientation and education process, along 
with seeing increased levels of staff turnover. The need to 
truly prepare staff to do the work of caring for burn injured 
patients while also caring for themselves was identified.
A novel approach to orientation was developed; this in-
cluded the development of a four hour workshop designed 
to increase awareness of vicarious trauma, the neurobiology 
of trauma and its impacts on the care we deliver, our home 
life and our emotional wellbeing. Social taboos surrounding 
self-care were addressed. A deep dive into trauma informed 
care formed the foundation of the workshop. Participants 
were given tools they can use at work, home, for patients 
and themselves to increase self-awareness regarding vicarious 
trauma and implement change in their daily lives.
Methods: Registration was prioritized for new burn staff 
and open to veteran members of the team. Material was 
presented via a variety of modalities: art, team build exercise, 
didactic lecture and discussion. This course will be offered 
bi-annually. A post course survey was completed; see attached 
evaluation and graphed likert scale.
Results: The 17 participants included nurses, CNS’s and 
paramedics;15 from the burn center and 2 from the emer-
gency department. Evaluations were overwhelming positive 
(see graph). Comments included “it really helped me un-
derstand more of the psychological part of my own care”, 
“it taught me to look at my family and my patient’s family 
through their   world view”, “this was the most important 
class I’ve ever been given as a nurse”.
Conclusions: Given the success of this novel approach to 
nursing education/orientation, we are looking for additional 
pathways to offer this workshop.  Follow up discussions with 
participants have indicated sustained benefits from this pro-
gram. We are exploring options to measure these outcomes 
and impacts on longevity and retention.
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557 Introduction of a Pediatric Burn Education 
Program in an Adult Hospital
Emily Snyder, RN, BSN, CCRN
Medical City Plano, Plano, Texas 

Introduction: At a newly developed burn unit, the pro-
gram decided to expand further and start admitting pediatric 
patients. While there are many working parts to this en-
deavor, we will primarily address staff preparedness. Prior to 
the introduction of a burn education course entitled Burns 
in the Pediatric Population, only a handful of nurses had 
received any hospital-based education for caring for pediatric 
patients. A previous pediatric course had been taught, how-
ever, this course focused primarily on illnesses of childhood. 
Staff had voiced on many occasions that they felt the educa-
tion they received was not adequate and felt uncomfortable 
taking care of pediatric burn patients.
Methods: All Burn Intensive Care (BICU) nurses, re-
gardless of having received the prior pediatric education, 
were required to take Burns in the Pediatric Population 
(n=42). The course content was based on the Burn Nurse 
Competencies.  The course consisted of didactic lectures and 
hands-on sessions.   Each participant was required to take a 
pre-test before the class and a post-test at the conclusion. The 
test included knowledge-based questions and self-rated con-
fidence level questions. In addition, each participant was sent 
a survey three months after the completion of the class to 
evaluate their knowledge and confidence level.
Results: At the conclusion of the class, the average test score 
went from 49.3% to 92.7%. Both the pre-test and post-test 
had each nurse evaluate their own confidence level for caring 
for a pediatric patient.  Initially, 19.5% of the nurses stated 
that they had no confidence in caring for a pediatric patient. 
At the conclusion of the class, all nurses expressed some con-
fidence with caring for a pediatric patient, with the majority, 
72.7%, stating they had moderate or high confidence.
The return rate of the three-month evaluation was 81% 
(n=34). The knowledge-based test had an average score of 
71%. 30.3% of the staff stated that their confidence in caring 
for a pediatric patient increased, 54.5% stated their confi-
dence level remained the same, and 15.1% of those returning 
the survey stated that their confidence level decreased in the 
three month time period.
Conclusions: The results from the three-month survey have 
been utilized to edit and make our pediatric mock codes and 
course more specific to the needs of the bedside nurses. In 
addition, we are planning to increase the frequency and the 
level of participation in our pediatric mock codes. All Burn 
ICU nurses will need to participate in a pediatric mock code 
on a semi-annual basis. In addition, there will be a section 
that is added to each Burn ICU nurse’s annual competency 
specifically covering pediatric burns.

558 Nurse-driven fluid resuscitation protocol - a 
quality improvement initiative
Kim Linticum, MSN, RN, ACNP-BC, 
Shawn P. Fagan, MD, Bounthavy F. Homsombath, 
MD, Lynn Dowling, RN, MSN, Mandy Rhodes, RN, 
BSN
Joseph M. Still Burn Center at Doctors Hospital, 
Augusta, Georgia; Burn & Reconstructive Centers 
of America, Augusta, Georgia; Joseph M. Still Burn 
Center at Doctors Hospital Augusta, Augusta, 
Georgia; Joseph M. Still Burn Center at Doctors Hos-
pital, Augusta, Georgia; Joseph M. Still Burn Center 
at Doctors Hospital, Augusta, Georgia 

Introduction: The migration of paper medical records to elec-
tronic health record (EHR) has been in process for a few years 
now and most facilities have achieved this successfully.   EHR 
has streamlined care and documentation.  Further developments 
such as Computerized Physician Order Entry (CPOE) has 
been noted as one of the most promising functionalities of 
Health Information Technology (HIT), as it allows providers 
to enter orders, medications, diagnostic tests, and procedures, 
with the intent of improving the clarity and specificity of phy-
sician orders, facilitating the rapid communication of orders to 
pharmacies, and providing significantly enhanced decision sup-
port capabilities compared to traditional handwritten orders.1
In our experience, initiation of CPOE has been benefi-
cial in many ways, namely in decreasing medication errors 
related to handwritten orders.   However, in the clinical 
scenario of acute resuscitation of a critically injured burn pa-
tient, the CPOE structure did not address each and every 
need that would arise, especially if fluid titration was neces-
sary.   Nursing staff were left unsure of what to do in terms 
of their role in adjusting fluids and assessing for adequacy 
of resuscitation.  This led to gaps in care in which potential 
critical situations needed to be addressed.  For instance, the 
possible development of abdominal compartment syndrome 
and how to respond to it was not part of CPOE set that was 
implemented.  This was placing the patient at risk by delaying 
initiation of hemodynamic monitoring and delaying electro-
lyte replacement as well. 
The goal of this study is to report the outcomes of this quality 
improvement initiative and to describe the resultant research 
that is in place to evaluate its effectiveness.   
Methods: This is a QI project that will identify and describe 
how a protocol was developed post- CPOE implementation 
to address gaps in nursing care during fluid resuscitation of 
critically ill burned patients
Results: We created a protocol that allows the nurse to have 
better insight into what is happening with the patient and 
what physician orders are most pertinent at any particular 
time.  The protocol sets parameters that alerts the nurse when 
additional intervention is necessary.  For instance, monitoring 
for abdominal compartment syndrome begins once resuscita-
tion exceeds 6 mL/kg/TBSA and allowing for the nurse to 
call the primary physician for hypotension that is refractory 
to fluid bolus.  This was not clear before and nurses were not 
intervening appropriately, which resulted in gaps in delivery 
of care.   We have not had to report any adverse or sentinel 
event related to fluid resuscitation since the implementation 
of this protocol.  
Conclusions: A nurse-driven protocol helped address gaps 
in care for nurses at the bedside during fluid resuscitation
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559 Nursing Management of Multiple Concurrent 
Pediatric Patients with Cultured Epidermal 
Autografts
Christine M. Grauer, RN, BSN, CCRN, 
Miranda L. Yelvington, MS, OTR/L, BT-C
Arkansas Children's Hospital, Little Rock, Arkansas; 
Arkansas Children’s Hospital, Little Rock, Arkansas 

Introduction: For patients with large areas of full-thickness 
burns and limited autologous donor sites, cultured epidermal 
autografts (CEAs) can provide life-saving coverage. Nursing 
care of a patient with CEAs can be challenging due to the 
fragility of these grafts and compounded by the critical status 
of the patient. Care of a single patient with CEAs can prove 
challenging, but in cases in which multiple patients receive 
CEAs concurrently, these challenges are amplified.
Methods: Three pediatric patients with large burn injuries 
were admitted on a single day to a large academic hospital 
with a Burn Center (Table 1).

Nursing care of these children with concurrent CEA place-
ment required an all-hands-on-deck approach and collab-
oration between the Burn Center (BC) and the Pediatric 
Intensive Care Unit (PICU) with regards to staffing, care, 
and positioning. Consistent primary RNs from both the BC 
and PICU staffed patients and volunteered to work addi-
tional shifts during a period of high census. To meet patient 
needs, the multi-disciplinary care team developed a schedule 
for CEA exposure, wound care, and therapy interventions.
Results: To meet the needs of these patients under the cur-
rent staffing pattern, a team schedule was developed (Table 2).
Table 2. Care Schedule
0300-0400    Night shift staff removed anterior and extremity 
dressings with patients in supine.
0800-0900       Therapy staff arrived early during the day 
shift to perform therapy interventions with anterior CEAs 
exposed. Multi-disciplinary teams applied anterior and ex-
tremity dressings, positioned patients prone, and removed 
dressings from posterior CEA sites.
1700-1800    After approximately six to eight hours of CEA 
exposure, teams reapplied dressings and positioned patients 
supine.
Conclusions: Staff followed this schedule for these patients 
until their CEAs were determined to be integrated. Planning 

and collaboration among all members of the treatment team 
are integral to the successful care of pediatric patients with 
CEAs. A schedule for wound care, turning, and CEA expo-
sure can improve staff communication, ease hand-offs, and 
ensure optimal quality of care for multiple patients with these 
large burn injuries.
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560 A National Analysis of Discharge Disposition 
in Older Adults with Burns Estimating 
Independence at Discharge
Jason Cobert, Clifford C. Sheckter, MD, 
Tam N. Pham, MD, FACS
University of Rochester, Bellevue, Washington; Stan-
ford University, Stanford, California; University of 
Washington, Seattle, Washington 

Introduction: Whereas older age strongly predicts higher 
burn mortality, the impact of age on discharge disposi-
tion is less well defined. Both providers and patients need a 
better understanding of the likelihood of discharge to non-
independent living, as this factor may matter most to older 
patients. This investigation assesses the relationship between 
older age and discharge disposition after burns, in a nation-
ally representative sample.
Methods: We queried the 2007-2015 National Trauma 
Data Bank (NTDB) for burn hospitalizations in older adults. 
Pre-defined age categories were 55-64  years (working age 
group), 65-74 years (young-old), 75-84 years (middle-old), 
and 85+ years (old-old). Covariables included inhalation in-
jury, comorbidities, burn total body surface area (TBSA), 
injury mechanism, and race. Discharge to non-independent 
living (nursing home, rehabilitation, and other facilities) was 
the primary outcome. Logistic regression was used to assess 
the association between older age and discharge to non-
independent living, adjusting for covariables.
Results: There were 25,840 burn hospitalizations in older 
adults with complete data during the study period. Working-
age patients comprised 13,563 (53%) of admissions. Young-
old accounted for 7,342 (28%), while middle-old comprised 
3,876 (15%), and 1,059 (4%) were classified as old-old. 
Discharge to non-independent living steadily increased with 
burn TBSA and older age in survivors (Table). Beginning in 
the 65-74 age group (young-old), most patients with burns 
≥20% TBSA were discharged to non-independent living. 
After adjusting for patient and injury factors, odd ratios for 
discharge to non-independent living were 2.1 for young-
old, 3.5 for middle-old and 7.6 for old-old patients, when 
compared to working-age patients (all p< 0.001).
Conclusions: Older age is a strong predictor of discharge to 
non-independent living after burns. These findings provide a 
realistic discharge framework for providers and older adults 
with acute burns.

561 Ethnicity Influences Outcomes of Adult Burn 
Patients.
Nicola DiPaolo, BS, Ian F. Hulsebos, Jeremy Yu, MS, 
Justin Gillenwater, MD, Haig A. Yenikomshian, MD
Keck School of Medicine of USC, Los Angeles, Cali-
fornia; Keck School of Medicine of USC, Pasadena, 
California; University of Southern California, Los 
Angeles, California; USC/LAC+USC Medical 
Center, Los Angeles, California; USC/LAC+USC 
Medical Center, Los Angeles, California 

Introduction: Outcomes of burn survivors is a well-studied 
field of research for burn providers; however, there has been 
little data comparing the outcomes of burn survivors by eth-
nicity. This study seeks to identify any disparities in burn 
outcomes of broad ethnic groups. Adjustment was made for 
demographic, social and pre-hospital clinical factors to help 
isolate ethnic disparities that might not be explainable by 
other factors.
Methods: A retrospective chart review of an American Burn 
Association verified burn center identified adult inpatient 
admissions from 2015 to 2019 with documented insur-
ance status. A total of 1142 patients were categorized by re-
corded primary ethnicity: 142 Black (or African American), 
72 Asian, 479 Hispanic (or Latinx), 90 white, 215 other, 
and 144 patients whose race or ethnicity was not indicated. 
Firth logistic regression was used to study the relationship 
between ethnicity and each of several binary outcomes. Zero-
truncated negative binomial regression was used to examine 
hospital length of stay (LOS) and intensive care unit LOS. 
Adjustment was made for several confounders (age, gender, 
homelessness, primary insurance type, diabetes, inhalation 
injury, primary burn depth, percentage of total body surface 
area injured) to clarify the statistical effect of ethnicity. The 
specific adjustment set used depended on the outcome type 
or frequency.
Results: Relative to white patients, surviving Black patients 
had an estimated 29% higher average hospital LOS (ratio 
1.29; 95% CI 1.01-1.64; unadjusted P=.04). Had the average 
surviving patient in this sample been Black, their hospital 
stay would be 2.7 days longer (95% CI 0.1-5.4). Relative to 
white patients, the odds of being discharged home with or 
without services, or to hospice care, were an estimated 123% 
higher for Hispanic patients (OR 2.23; 95% CI 1.28-3.88; 
unadjusted P=.005). Compared with non-Hispanic eth-
nicity, Hispanic ethnicity was associated with a 44% decrease 
in the odds of discharge to acute care, inpatient rehabilita-
tion, or a ward outside the burn unit (OR 0.56; 95% CI 
0.34-0.92; unadjusted P=.022). Black and Hispanic patients 
had a higher relative chance of having publicly assisted insur-
ance, versus private insurance, than their white counterparts 
(P=.041, P=0.011 respectively).
Conclusions: Even when controlling for burn severity, age, 
and other factors, Black patients had longer hospital stays. 
Hispanic patients were more likely to be discharged to home 
or to hospice care. The causes of these disparities are indeter-
minate. They may stem from socioeconomic status not en-
tirely accounted for, ethnic differences in comorbidity related 
to stressors, or inequity in health care delivery or insurance 
coverage. 
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562 Influence of the COVID-19 Pandemic on 
Emergency Room Visits for Burn Injury
Sunny Gotewal, BS, Shivan N. Chokshi, BBA, 
Juquan Song, MD, Amina El Ayadi, PhD, 
George Golovko, PhD, Steven E. Wolf, MD, FACS
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch at Galveston, 
Galveston, Texas; University of Texas Medical Branch, 
Galveston, Texas; University of Texas Medical Branch 
at Galveston, Galveston, Texas; University of Texas 
Medical Branch at Galveston, Galveston, Texas; 
University of Texas Medical Branch at Galveston, 
Galveston, Texas 

Introduction: The COVID-19 pandemic was a devastating 
occurrence that left millions in critical condition in emer-
gency rooms (ER) across the country. While hospitalizations 
due to COVID-19 increased exponentially in the last year, 
several reports have indicated declines in ER use due to 
common non-COVID related problems. There is currently 
a dearth of literature examining the effect of the COVID-19 
pandemic on emergency room use for acute burn injuries. 
Thus, we performed a retrospective database analysis using 
the TriNetX database to quantify the effects of COVID-19 
on United States ER visits for acute burn injuries. We hy-
pothesize that ER visits due to burn injury decreased, espe-
cially in patients with severe burn injuries- defined as burned 
total burn surface area (TBSA) >20%. 
Methods: Patients who visited the ER from 2010-2020 
due to burn injury were identified using ICD-10 codes. We 
then stratified these patients by age (< 18 and ≥18), severe 
( >20% TBSA) vs. non-severe (< 20% TBSA) burn injury, 
and by change over time in 1-year intervals from 2010 to 
2020. Extracted data was analyzed using chi-square with p< 
.05 considered significant.
Results: We identified a total of 24,620,393 ER visits from 
2010-2020. Of these, 142,007 (0.58%) were due to burn in-
jury. A large majority of burn-related ER visits were for non-
severe burns (n=134,120, 94.4%). ER visits for acute burn 
injury decreased by 21.6% during 2020 when compared 
to years prior. Stratification by age group revealed that pe-
diatric patients (< 18) had more significant decreases in ER 
Visits than adult patients (≥18). Pediatric patients visited the 
ER 71.6% less than adults during 2020. When stratified by 
burn severity, patients with severe burns ( >20% TBSA) and 
patients with non-severe burns (< 20% TBSA) had similar 
decreases in ER usage during 2020 when compared to years 
prior (21.7% and 24.6%, respectively). Further age analysis 
revealed that both pediatric patients with severe burns and 
pediatric patients with non-severe burns visited the ER less 
than their adult counterparts (71.4% and 60.9%, respec-
tively). All of the above differences were statistically signifi-
cant (p< .05). 
Conclusions: During the COVID-19 pandemic in 2020, 
there was a sharp decrease in ER usage by patients with severe 
and non-severe burn injuries. This decrease was particularly 
salient in pediatric populations across all TBSA data points 
measured. 

563 Fire safety in homeless encampments
Sarah Rehou, MS, Greg Cook, BA, Nathan Doucet, 
Marc G. Jeschke, MD PhD
Sunnybrook Health Sciences Centre, Toronto, On-
tario; Sanctuary Toronto, Toronto, Ontario; ESN, 
Toronto, Ontario; U of T, Toronto, Ontario 

Introduction: It is well known that people experiencing 
homelessness are at a greater risk for burn injury. Our burn 
centre saw an increase in admissions of homeless individuals 
during the pandemic. Typically, we partner with our hospital’s 
communications staff to share burn prevention public service 
announcements. But our usual method of broadcasting in-
formation through media like newspapers, blog posts, 
Facebook, or Instagram was not necessarily going to reach 
people sleeping rough. This report describes the development 
of a partnership between a burn centre, outreach workers, 
and people with lived experience of homelessness to improve 
fire safety in encampments.
Methods: Our goal was to create a Fire Safety Manual and 
hold Fire Safety Training Sessions. We conducted surveys that 
asked encampment residents questions like, “What do you use 
fires for?” “What fire hazards do you see at encampments?” 
and “How do you think fires could best be prevented?”. We 
used the results of this survey to guide the training manual 
and held workshops to engage encampment residents and in-
corporate feedback into the manual.
Results: The manual uses harm reductions strategies and 
focuses on real-life situations encountered by folks living 
outdoors—the manual outlines how to safely start a fire and 
what to do if a fire occurs. The reality is that people are trying 
to survive freezing winters while sleeping outside; this means 
that some safety standards are not possible, and the guide had 
to reflect that. For example, we practiced fire escape plans 
during training sessions and had to think about obstacles 
like tents with only one way out. A solution was to keep a 
utility knife inside and outside the tent in case one had to 
cut through to escape or free someone. An encampment resi-
dent suggested hiding the knives so they would not be used as 
weapons. We purchased fire extinguishers, fire blankets, and 
first aid kits that we distributed during training.
Conclusions: Education is critical to prevent burn injuries. 
Burn centre staff may be experts on burn prevention, but we 
are not experts on surviving outside. We have to be account-
able to this community. This means listening, building trust, 
and partnering with people living outdoors. People who 
did training sessions were empowered to start fire brigades 
in their encampments. Crucial concepts are to meet people 
where they are and always to include people with lived expe-
rience: “Nothing about us without us.”
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564 The Impact of COVID-19 on the Provision of 
Pediatric Burn Care
Hawwa Chakera, HBSc (c), Jennifer Zuccaro, PhD, 
Charis Kelly, RN (EC), MN, NP, Joel Fish, MSc, MD, 
FRCS(C)
University of Toronto, Toronto, Ontario; SickKids, 
Toronto, Ontario; SickKids, Toronto, Ontario; Hospi-
tal for Sick Children, Toronto, Ontario 

Introduction: The WHO declared the outbreak of COVID-
19 a pandemic in the spring of 2020 which led to widespread 
restrictions on daily life activities as people were instructed 
to isolate at home. Given that 75 – 85% of pediatric burns 
occur in the home, it is likely that these measures had an 
impact on pediatric burn care. Thus, the aim of this study 
was to investigate the impact of the COVID-19 pandemic 
on the provision of pediatric burn care at an American Burn 
Association-verified pediatric burn center. 
Methods: Data was retrospectively extracted from all new 
burn patients aged 0-18 years during a pre-pandemic period 
(April 2019 – August 2019) and a pandemic period (April 
2020 – August 2020). Continuous data was examined using 
2 tailed t-tests (p < 0.05), while non-continuous data was 
examined using Pearson chi-squared tests (p < 0.05). These 
analyses were used to analyze burn demographics and ex-
amine changes in the delivery of acute and follow-up burn 
care before and during the pandemic.
Results: During the pre-pandemic period, 213 new burns 
were identified, compared to 172 new burns during the pan-
demic period. No clinically significant changes were observed 
in patient age at presentation (p = 0.54), total body surface 
area of burn (p = 0.85), and time to presentation following 
the injury (p  =  0.24). Interestingly, a significant increase 
in friction burns (p  =  0.023) was observed, which mainly 
consisted of treadmill burns. During the pandemic, burn op-
erating room utilization remained high and represented ap-
proximately 25% of the hospital's total surgical capacity. In 
addition, there were no significant changes to inpatient and 
outpatient encounters (p = 0.56 and p = 1.00) between the 
two periods thereby highlighting the need for these essential 
services during the pandemic. 
Conclusions: Burn-related service needs remained con-
sistent across the pre-pandemic and pandemic cohorts as 
demonstrated by the number of new burns as well as the con-
tinued provision of burn care. Overall, no clinically signifi-
cant changes to patient demographics, aside from the increase 
in friction burns, were observed. Furthermore, the ability to 
provide all aspects of pediatric burn care at this tertiary pe-
diatric hospital remained consistent across the pre-pandemic 
and pandemic cohorts. Although this study presents data 
from the first five months on the pandemic, further analysis 
of the entire year will be carried out in order to identify ad-
ditional trends.  

565 Impact of Municipal Ordinances on 
Firework-Related Injuries
Austin T. Mefford, BS, Robert P. Duggan, 
BS, Katie Kirk, BA, Alen Palackic, MD, 
Ludwik K. Branski, MD, MMS
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch, Galveston, Texas 

Introduction: There is significant heterogeneity in firework-
related legislation across the country, with some states outright 
banning sales, possession, and use. Others restrict the dates 
and types of fireworks that can be purchased. Municipalities 
often adopt firework ordinances that apply within their city 
limits, pushing the sale and use into unincorporated areas or 
permitting easy access to illegal fireworks for transport into 
city limits. We seek to understand how effective firework 
ordinances are at preventing firework injuries. We hypoth-
esize lax municipal ordinances will have a limited effect on 
firework-related injuries.
Methods: Two time periods where the commercial sale of 
fireworks is legal were identified, and we reviewed patients 
presenting during those windows for the acute management 
of firework-related burns. This corresponds to June 24 – July 
11 and December 20 – January 8. Patient demographics and 
burn outcomes were collected. Socioeconomic status was de-
termined using a standardized scale (0-100) that incorporates 
Census data, with higher scores reflecting more disadvan-
taged communities. Legality was determined by a review of 
municipal ordinances and patient residence.
Results: Thirty-five patients were identified between 
December 2016 and January 2021. More injuries occurred 
around July 4th compared to New Year’s (54% vs. 46%). The 
cohort was predominantly men (77%) with an average age 
of 29 years. Patients most commonly came from suburban 
areas (34.3%), compared to rural (25.7%), urban (20%), or 
small towns (17.1%). Alcohol use at the time of injury was 
reported in 14% of cases. Explosive fireworks (e.g., mortar 
shells) (63%) were more common than sparklers. Hands were 
the most frequently injured area (83%), but no amputations, 
traumatic or surgical, occurred. Eye injuries occurred in 
17.1% of patients, but no long-term damage to vision was 
sustained. Eight patients (23.9%) required inpatient manage-
ment, and six (17.1%) required operative management. Split 
thickness skin grafting and local tissue rearrangement were 
the extent of the operations performed. One patient required 
neurosurgical intervention after a mortar shell detonated ad-
jacent to their cranium, representing the lone fatality in the 
cohort. There was no significant difference in the number of 
legal (18) and illegal (17) firework injuries. Socioeconomic 
status was not different between legal and illicit groups (46 
vs. 54, p = 0.101).
Conclusions: A substantial number of patients sustained 
firework-related injuries in municipalities where fireworks 
are banned, giving the impression that current ordinances are 
ineffective. Public health officials and legislatures may con-
sider the more widespread implementation of regulations or 
increased penalties to combat firework-related injuries.
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566 Burn Disparities: Do Race, Gender and 
Insurance Status Affect Mortality?
Shevonne Satahoo, MD, Juvonda Hodge, MD, 
Victor C. Joe, MD, FACS
University of Miami, Miami, Florida; Emory 
University, Atlanta, Georgia; UCI Health Regional 
Burn Center, Orange, California 

Introduction: The National Inpatient Sample (NIS) 
provides ideas of trends across the country. A recent study in 
trauma patients found that there were no differences in race 
or insurance status in regard to mortality. As such, we sought 
to examine these effects in burn patients and hypothesized 
that these trends would be similar.
Methods: The NIS was queried for all patients age ≥18 years 
with ICD-9 codes for total body surface area (TBSA) burn ≥ 
20% and non-elective admissions. Years included were 2013 
to the third quarter of 2015. Age, race, insurance status, 
TBSA, median household income for patient's zip code quar-
tile and mortality were recorded. Cases with missing data for 
race, insurance status and mortality were excluded. Statistical 
analysis was done with student’s t-test and Chi-Square 
testing, as appropriate. Mortality was then used to run a bi-
nary logistic regression using these variables. A p-valve ≤0.05 
was considered significant.
Results: There were 5685 weighted cases. Females 
encompassed 28.3%.   The mortality rate was 21.1%. The 
patients that died were older (58.6 ± 19.1 years versus 44.7 ± 
17.1 years for survivors, p< 0.001).

On multi-variate analysis of mortality using these variables, 
older age (p< 0.001), female gender (odds ratio (OR) 1.26 
[1.05-1.50], p=0.011), lower median household income 
zip code quartile (highest quartile compared to lowest OR 
0.69 [0.51-0.80], p< 0.001) and insurance status (compared 
to government insurance, private insurance OR 0.59 

[0.47-0.72]; self pay OR 1.51 [1.18-1.93], p< 0.001) were 
associated with mortality. Increasing TBSA was also associ-
ated with mortality. Race was not a significant contributor 
(p=0.432).
Conclusions: While there was a trend towards a higher 
rate of mortality in the black population, race was not as-
sociated with mortality in a statistically significant manner. 
Socioeconomic factors were associated with higher mortality. 
The dynamics between race and 
other social determinants of health, and the potential impact 
of structural racism and bias should be the focus of future 
research rather than on race itself, especially considering that 
access and resources vary by state.
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567 Features of Burn Injuries in Youth: A Single 
Center Experience
Burak Ozkan, MD,FEBOPRAS, Ayse Ebru Abali, 
MD, Murathan Erkent, MD, Cem Aydogan, MD, 
Gokhan Moray, MD, Mehmet Haberal, MD, FACS 
(HON), FICS (HON), FASA (HON), FIMSA 
(HON), HON FRCS (GLASG)
Baskent University, Ankara, Ankara; Baskent Univer-
sity, Ankara, Ankara; Baskent University, Ankara, 
Ankara; Baskent University, Ankara, Ankara; 
Baskent University, Ankara, Ankara; Baskent Univer-
sity, Ankara, Ankara 

Introduction: Youth is categorized as combination of ado-
lescence and young adulthood. Young people are prone to 
injuries, because this period involves essential changes in 
many aspects of life within a complicated physiological and 
mental developmental age.  Our aim was to investigate the 
features of burn injuries in youth. 
Methods: Subjects were 622 adolescents (10-18yrs, n=313) 
and young adults (19-24yrs, n=309) who were treated at 
our burn-center from 2010 to 2021. Data collected for each 
case were age, sex, social-security status, occupation, marital 
status, scene of injury, burn extent, burn cause, history of 
injury, affected major body sites, and need for inpatient-care 
(median±SD,mean±SD)(p<.05). 
Results: Median age was 18yrs±4,76. Male to female ratio 
was 0,66:1 with female predominance especially among 
young adults (0,48:1)(p˂.05). Most subjects were in civil 
social-security-system (n=612, 98,4%); most were students 
(n=475, 76,4%); a total of 103 subjects were in labour-
force(16,5%); 44 were unemployed(7,1%). Most young 
people were single (n=600, 96,4%); 4 subjects in adoles-
cent group and 18 subjects in young adult group were mar-
ried(0,64% and %2,9 respectively); 15 of married cases were 
female(68,2%)(p< .05).   Injuries occurred mostly at home 
(n=411, 66,1%). Mean total body surface area (TBSA) burned 
was 3,21 % ± 7,5(min:0,2 max:75). The most commonly af-
fected body site was the hand (n=165, 26,5%). Leading burn 
cause was scalds (n=433, 69,6%). Female subjects mostly 
suffered from scalds  with mean TBSA burned of 2,0%±2,21 
(min:0,2 max:18)(n=297, 79,2%). However, vast majority of 
flame burn victims were male (n=41, 82,0%) (mean TBSA 
burned: 12,8%±21,35, min:0,2 max: 75) and almost all se-
vere electrical injuries happened to male subjects (n=13, 
86,7%)(mean TBSA burned:14,2±14,81, min:0,2 max:40)
(p˂.05). All cases were preventable accidents; the unique in-
stance for ‘substance-abuse related burns’ was butane-lighter-
liquid burns in 9 cases(1,4%). Inpatient-care was needed for 
52(8,2%) victims. Mean TBSA burned for inpatients was 
13,5%±19,6(min:1, max:75). All subjects survived. 
Conclusions: Our results suggest that young female subjects 
are prone to burn injuries, but severe injuries happen to male 
and there are many other aspects that should be considered. 
Combined evaluation of adolescents and young adults may 
provide purposive data for burn repositories.

568 Virtualization of In-school, Teacher-Directed 
Prevention Programs for Children
Jessica L. Banks, BSE
Jessica Banks, Easton, Pennsylvania 

Introduction: While remote/virtual teaching has been used 
for many years, Covid-19 increased the need for quality edu-
cational programs in virtual format.  BPN has two in-school, 
school-based programs,  Flicks Fire and Burn Safety  for 
grades 1-5 and  The Great Escape  for grades 6-8.   These 
teacher-directed programs cover essential topics such as home 
fire safety, stop drop and roll, youth fire misuse, and home fire 
escape.  They have, historically, been deployed as hard copy 
curriculum, student workbooks, and associated educational 
videos, which were physically mailed directly to classrooms 
within the BPN’s 24-county service area. When Covid-19 be-
came the new reality, the need to pivot to a different type of 
program delivery became apparent.
Methods: BPN recruited professional educators from 
targeted grade levels, representing varying geographic 
locations and socioeconomic backgrounds to recreate these 
programs in a format that will work in a remote learning en-
vironment. This team researched various e-learning platforms 
to determine what would work best for our content and is 
commonly used across all school districts. We determined 
that Google Classroom combined with Bitmoji would best 
serve our needs. We recreated a set of age-appropriate lessons 
for each grade level from 1-8.   Each grade has information 
that ties each lesson to the appropriate academic standard for 
education. We employed multiple content formats based on 
best practices, including videos, audio tracks, text-based ar-
ticles, and more. Lastly, we virtualized activities by turning 
them into on-screen interactive games, puzzles, quizzes, 
worksheets, etc. 
Results: Our result is a virtual program for grades 1-8 con-
ducive to both classroom and remote learning environments. 
It is linked directly to academic standards for education for 
each grade level and includes engaging, interactive content in 
various forms. This format not only gives us the ability to up-
date and add new content quickly it also gives us the ability 
to expand geographic distribution seamlessly.
Conclusions: By utilizing platforms preferred by profes-
sional educators and integrating fire safety and burn preven-
tion lessons into existing mandated educational standards, we 
can more effectively and cost-efficiently expand quality edu-
cational programming to children ages 6 – 14.
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569 Burn Registries State of Affairs: A Scoping 
Review
Eduardo I. Gus, MD, Stephanie Brooks, MA, 
BSc, Iqbal Multani, MD, Jane Zhu, BSc, MBE, 
Jennifer Zuccaro, PhD, Yvonne Singer, RN, BSc, 
GDipClinNur, CF
The Hospital for Sick Children, University of Toronto, 
Toronto, Ontario; University of Toronto, Toronto, 
Ontario; Alfred Health, Melbourne, Victoria; Uni-
versity of Toronto, Mississauga, Ontario; SickKids, 
Toronto, Ontario; Victorian Adult Burn Service, The 
Alfred, Melbourne, Victoria 

Introduction: Registry science applies observational study 
designs to interpret large secondary databases. It can be 
utilized to understand disease and injury, answer research 
questions, inform regulatory decision making, and engender 
benchmarking of quality-of-care indicators. Numerous burn 
registries exist globally, however their contributions to the 
science of burn epidemiology, care and treatment have not 
been summarized. The objective of this study is to charac-
terize the available literature on burn registries.
Methods: We conducted a scoping review, having reg-
istered the protocol a priori. A  comprehensive literature 
search across several databases, including the grey literature, 
was carried out. Studies of all methodological designs were 
included provided they utilized, analyzed, and/or critiqued 
burn registry data. Pilot projects from registries in devel-
opment were included as well.  Studies involving non-burn 
specific registries or registries from a single burn centre were 
excluded.
Results: Two hundred and sixty-eight studies were included, 
encompassing 16 existing burn registries. Although registry 
science has been used to investigate burn care since 1970, the 
majority of studies were published after 2007. Most studies 
utilized the American Burn Association Burn Registry or one 
of its previous versions (75.7%) and the Burns Registry of 
Australia and New Zealand (10.4%). Main limitations of 
existing registries are the inclusion of patients admitted to 
burn centres only, deficient capture of outpatient and long-
term outcome data, and lack of data standardization across 
registries.
Conclusions: Registries are an invaluable source of data for 
research, delivery of care planning, and benchmarking of 
processes and outcomes. Efforts should be made to stimulate 
other jurisdictions to build and maintain burn registries, to 
incorporate data linkage from administrative and other sec-
ondary databases, and to standardize data collection, in order 
to maximize the potential of registry science in burn care.

570 Burn-Related Injuries Treated at Two Gulf 
Coast Hospitals During Following a Category 
4 Hurricane
Nicole M. Kopari, MD, FACS, Mario Rivera, RN, 
BSN, CCRN, Herb A. Phelan, III, MD, MSCS, 
Randy D. Kearns, DHA, MSA, FACHE, FRSPH, 
Jeffrey E. Carter, MD
Children's Hospital New Orleans, New Orleans, 
Louisiana; University Medical Center New Orleans 
Burn Center, New Orleans, Louisiana; LSUHSC-
New Orleans Department of Surgery, New Orleans, 
Louisiana; University of New Orleans, New Orleans, 
Louisiana; University Medical Center- New Orleans, 
New Orleans, Louisiana 

Introduction: Natural disasters are commonly associated 
with mass destruction and severe injuries. On August 29th, 
2021 a category 4 hurricane made landfall before manda-
tory evacuations were ordered in a major metropolitan com-
munity. The powerful storm challenged disaster management 
teams and first responders as communities struggled to re-
cover. Our study analyzes the demographics of those injured 
and the injury patterns treated at our state’s only verified 
burn/trauma center and the adjacent children’s hospital in 
the aftermath of the hurricane.
Methods: A retrospective chart review was performed on 
patients seeking emergent care following the hurricane. 
Demographic data was abstracted from the medical records 
along with injury pattern including age, gender, mechanism of 
injury, total body surface area (TBSA), surgical interventions, 
and length of stay. In addition, brief surveys of fire chiefs 
from the two most impacted regions were performed to assess 
prehospital challenges.
Results: 41 patients (76% male) presented to our ER with 
a median age of 44 (7 patients < 12 years of age). 85% of 
injuries occurred at home while 15% occurred at work. Of 
the 78% requiring admission, 66% underwent excision and 
autograft with a mean TBSA of 17% (range 1-80%). Power 
outages resulted in increased gas generator usage across the 
region. Most of the burn injuries following the storm were 
due to generator and cooking accidents (56%). Each fire 
chief reported up to 91 calls/day due to suspected carbon 
monoxide poisoning for the two weeks following the storm. 
A single event resulted in 8 inhalation injuries treated in our 
ER with one burn ICU admission. The mean hospital length 
of stay was 1.11 days/%TBSA for those undergoing surgery.
Conclusions: Hurricanes are more common today with 
many coastal cities as risk for similar natural disasters. 
Despite our generator safety media outreach efforts prior 
to the storm, this remains an opportunity for improved in-
jury prevention. Many patients suffered delays in discharge 
as their homes/nursing facilities suffered structural damages 
and were without power and water. Disaster planning should 
account for limited disposition options during severe storms. 
Our study is the first to describe burn-related injuries from a 
category 4 storm and our communities’ response.
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571 Ethnicity and Etiology in Burn Patients for 
the American Burn Association National Burn 
Repository (NBR)
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Introduction: The purpose of this study was to analyze 
data from the American Burn Association National Burn 
Repository (NBR) with particular focus on patient ethnicity 
and burn etiology. We hypothesize that burn etiology, se-
verity and other characteristics will be significantly different 
between differing ethnic groups throughout the database. 
This information can be used to augment burn prevention 
strategies by targeting at risk ethnic groups.
Methods: Data on burn patients was derived from the 
American Burn Association National Burn Registry including 
all burn entries for a 10 year period  (2009 to 2018) from 46 
burn centers. The ethnic categories for this study were White, 
Black, Hispanic, Indigenous and Asian. The study also in-
volved analysis of patient demographics, burn severity, con-
text of injury, and hospital course.
Results: White patients were the largest group (64.0%), 
had the highest proportion of flame injury (53.1%) and 
shared the highest mortality rate with indigenous patients 
(3.1% compared with 2.6% for all other ethnicities). Black 
individuals (22.2%) had higher rates of scald burns (53.2%), 
the shortest average hospital stay (16.8 days) and along with 
indigenous patients the highest rates of assault/abuse (2.0% 
and 1.9% respectively). Hispanic patients (10.0%) had more 
scald burns (47%), the largest proportion of men (66.5%), 
the highest incident of work-related injuries (18.0%) and 
the largest average TBSA at 10.1%. Asian patients (2.7%) 
had the largest proportion of scald injury (63.1%) and the 
smallest proportion of male patients (54.5%). Indigenous 
patients (1.1%) had higher rates of flame burns, suffered full 
thickness burns at the highest rate (32.8%), had the longest 
average stays in hospital (21) and the ICU (15) and had the 
highest rates of blanks for data entry.
Conclusions: This study found multiple significant 
differences in burn populations when compared by ethnicity. 
We have found that the indigenous population suffered full 
thickness burns at the highest rate and have had the longest 
average hospital stay as well average ICU stay. We have also 
had the unexpected finding of higher rates of unknowns in 
the indigenous population which may reflect racial bias at an 
institutional level nationally. 

572 Burn injury from smoking electronic 
cigarettes while on supplemental oxygen
Steven A. Kahn, MD, FACS, Kathleen Hollowed, 
MSN, RN, Deepak Ozhathil, MD
Medical University of South Carolina, Charleston, 
South Carolina; South Carolina Burn Center at 
MUSC, Charleston, South Carolina; Medical Uni-
versity of South Carolina, Charleston, South Carolina 

Introduction: Burn injuries from exploding electronic 
cigarettes have been well documented in the medical litera-
ture and lay press, as have injuries from smoking conventional 
cigarettes while on supplemental oxygen. However, there is 
a paucity of literature regarding injuries from smoking elec-
tronic cigarettes while on supplemental oxygen. Empirically, 
it might seem safe to use e-cigarettes while on oxygen, but it 
can result in explosion. The electronic cigarette coil can heat 
up to 350°C and serve as a source of ignition. The purpose of 
this study is to describe and characterize this relatively novel 
and uncommon mechanism of injury.
Methods: This study was a descriptive review of 2013-2016 
National Burn Repository (NBR) Data. Injury description 
fields were queried for “oxygen”, “O2”, “electronic cigarettes”, 
and various abbreviations and misspellings. Demographics, 
burn size, length of stay, expected length of stay using 
1.1 days per %TBSA, and LOS index were reported. In ad-
dition, a Google search for lay press articles using the terms 
“smoking,” “’oxygen,” and “electronic (or e) cigarettes was 
performed, and these cases were tabulated.
Results: Of approximately 60,000 NBR entries, only 8 
records of injury while smoking e-cigs on oxygen were found. 
Patients were predominantly male (63%) with a mean age 
of 63±9 years old, burn size of 3.4%±4 TBSA  and LOS of 
5.8±7 days. Inpatient stay averaged 1.65 days per %TBSA, 
which was 150% of expected LOS for the cohort. Two 
patients sustained third degree burns of 0.5% and 11%TBSA. 
Three patients were intubated, and had a mean of 3.33 venti-
lator days. Most injuries occurred at home (88%), while one 
occurred in a hospital. All 8 patients had Medicare and none 
of them suffered mortality. A google search revealed three dis-
tinct lay press articles regarding this topic.
Conclusions: Although an uncommon mechanism of in-
jury, smoking electronic cigarettes on supplemental oxygen 
can result in injury and a significant hospital stay. Limitations 
in abstraction from the database and/or reporting might have 
resulted in an under capture of the true number of injuries. 
Circumstances resulting in this phenomenon warrant further 
investigation, as it is unclear if it occurs from malfunction or 
a hot coil alone. Patients who are prescribed home O2 should 
be warned about this potential danger.
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573 Interfacility Transfers for Burn Patients with 
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James R. Yon, MD
Novant Health/New Hanover Regional Medi-
cal Center, Wilmington, North Carolina; Novant 
Health/New Hanover Regional Medical Center, 
Wilmington, North Carolina; Spartanburg Regional 
Healthcare System, Spartanburg, South Carolina; 
Loyola University Medical Center, Maywood, Illinois; 
Novant Health/New Hanover Regional Medical 
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Introduction: Burn patients with concomitant trau-
matic  injuries  suffer increased morbidity and  mor-
tality.  Complex  care coordination  for these patients often 
requires interfacility transfers.  We sought to  examine the 
outcomes  for  traumatically injured burn patients  to  iden-
tify the occurrence and associated reasons for  trauma 
system transfers in this group.
Methods: The  National Trauma Data 
Bank  was  examined  from years 2007 to 2016 for 
6,565,577  patients with  traumatic, burn, and  concomi-
tant burn & traumatic injuries  to evaluate demographic 
data,  ED  and hospital dispositions,  length of ICU  stay, 
ventilator days, mortality,  and  interfacility  transfers.  There 
were 5,068 patients with both traumatic and burn injuries, 
145,890 patients with burn injuries, and 6,414,619 patients 
with traumatic injuries. Non-parametric Kruskal Wallis, anal-
ysis of variance, chi-square, Mann Whitney, and T-tests were 
utilized for comparisons.
Results: Patients were  69.1% male in the  trauma/
burn, 67.1% male in  the  burn, and 62.2% male in  the 
trauma groups (P< 0.001). Trauma/burn patients were more 
often admitted to the ICU from the ED at 35.5% compared 
to 27.1% for burn and 19.4% for trauma (P< 0.001). ICU 
stay was longer for trauma/burn patients at 5.00 median 
days  (IQR 2.00, 15.00) versus 3.00  (IQR 1.00, 10.00)  for 
burn  and 3.00  (IQR 1.00, 5.00)  for trauma  (P< 0.001). 
Trauma/burn patients had more ventilator days at 3.00 me-
dian days (IQR 1.00, 11.75) compared to 2.00 (IQR 1.00, 
9.00)  for burn and 2.00  (IQR 1.00, 7.00)  for trauma  (P< 
0.001).  Trauma/burn patients  had increased mortality 
at 4.9% versus 2.5% for burn and 3.2% for  trauma (P< 
0.001).  For hospital disposition, trauma/burn patients re-
quired more  interfacility  transfers 2.5% compared to 1.7% 
for burn and 1.3% for trauma (P< 0.001). For level 1 trauma 
centers, 5.5% of trauma/burn, 7.1% of burn, and 0.5% of 
trauma patients required interfacility transfers. For level 2 
trauma centers, 29.1% of trauma/burn, 47.0% of burn, and 
2.8% of trauma patients required interfacility transfers.
Conclusions: Among level 1 and level 2 trauma 
centers,  patients with only burns and burn patients  with 
concomitant traumatic injuries  required  more interfacility 
transfers, and level 2 trauma centers required  more 
interfacility transfers for all patients.

574 Want some s’more? The hidden risks of 
marshmallows
Francesca Ghini, MB BS MRCS, Mehul Thakkar, 
MBBS MRCS, Timothy Schrire, MB BS MRCS, 
Bartlomiej Bednarz, MA(Cantab) MB BS MRCS
North Bristol NHS Trust, Bristol, England; Glasgow 
Royal Infirmary, London, England; North Bristol 
NHS Trust, Bristol, England; North Bristol NHS 
Trust, Bristol, England 

Introduction: Marshmallows are a spongy confectionery 
commonly made with gum Arabic or gelatine, corn syrup, 
sugar, and flavouring. It is common, in many Anglophone 
countries, to toast marshmallows as an outdoor childhood 
pastime. Being an aerated aqueous mixture, marshmallows 
have unique properties when exposed to high temperatures, 
resulting in a Maillard reaction between the sugars and 
proteins. They therefore present a distinctive and significant 
method of burn injury.
Methods: We reviewed our regional online burns database 
for marshmallow related burns in the last six years to collate 
data on patient demographics, burn size and depth, method 
of injury, and outcome.
Results: Between 2015-2020, our Regional Burns Centre 
treated 35 patients with an average age of 8.3 years (range 
4-14). The most commonly injured area was the face in 44% 
of the cases (lips specifically in 25%), followed by hands in 
36%. The burn depth extended from deep dermal to full 
thickness in 6% of cases and the total body surface area af-
fected was 0.3% on average. No admission or surgical in-
tervention was required. A  significant proportion of burns 
were associated with camping, open fires or barbecues (63%), 
however the recorded mechanisms of injury were not limited 
to these activities alone. 77% of injuries occurred between 
Friday and Sunday.
Conclusions: Marshmallow burns are hazardous due to 
their composition and response to heat. The adhesive nature 
of a toasted marshmallow leads to a deeper pattern of burn 
injury, even though, the majority can usually be managed 
conservatively due to the limited area affected.
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575 Are There Racial Disparities in Burn Center 
Care?
Palmer Q. Bessey, MD FACS MS, 
Jamie M. Heffernan, MSN, RN, CCRN-K, NE-BC, 
Jim Gallagher, MD FACS
New York-Presbyterian Hospital / Weill Cornell Med-
icine, New York, New York; NY Presbyterian Weill 
Cornell, New York, New York; none, Phoenicia, New 
York 

Introduction: Events in the past two years highlighted 
disparities in outcomes based on race for several dis-
ease conditions. There have been reports suggesting racial 
disparities may exist for burn care. This burn center has long 
been committed to serving all groups within the city. The 
purpose of this study was to determine if race might influence 
the outcome of burn care at this center.  
Methods: We reviewed inpatient admissions for eight years, 
2012 through 2019.  Racial identity was reported by patients 
and their families and categorized as Asian, Black, Latino, 
or White.   Place of residence was categorized by Zip code.   
Other variables were recorded. The revised Baux Score (RBS) 
was calculated according to Osler and Hosmer (2010).   
Several logistic regression models were tested for each racial 
group. They related death to RBS as well to age, burn size, 
and inhalation injury.   An additional predictor variable for 
race was then added to each regression model.   Statistical 
calculations were performed using SAS 9.4 (SAS Institute 
Inc., Cary, NC).
Results: 5,440 patients were admitted as inpatients.   Of 
these 4,626 (85%) resided in a zip code within this city, and 
patients lived in essentially every zip code. The racial distribu-
tion of the patients reflected the racial distribution of the city 
and of the several neighborhoods within the city. Death was 
strongly related to RBS or to age, burns size, and inhalation 
injury for all groups. In all cases, an additional predictor for 
race was not significant.
Conclusions: This burn center serves all areas and 
populations of the city. Outcome of burn center care was re-
lated to burn extent, age, inhalation injury. There were no 
detectable differences in the outcome of burn center care as-
sociated with race. Burn Center care should be equally effec-
tive for all races.

576 Comparison of Survival Benefit Between 
Direct Emergency Department Admissions 
and Inter-hospital Transfers in Burn Victims
Ian F. Hulsebos, Zachary J. Collier, MD, 
Haig A. Yenikomshian, MD, Justin Gillenwater, MD
Keck School of Medicine of USC, Pasadena, Califor-
nia; Keck School of Medicine, University of Southern 
California, Los Angeles, California; USC/LAC+USC 
Medical Center, Los Angeles, California; USC/
LAC+USC Medical Center, Los Angeles, California 

Introduction: Severe burn injuries create systemic insults 
that are life threatening and require immediate stabiliza-
tion, resuscitation, and, potentially, emergent surgery. Non-
burn emergencies, such as stroke, have shown improved 
survival benefit and outcomes when patients are immedi-
ately transferred to specialized facilities. Our objective was 
to compare the outcomes between burn patients who were 
transferred to the burn unit from outside hospitals (HT) to 
controls who were directly admitted from our own emergency 
department (ED). We hypothesized that HT patients were at 
increased risk for mortality, wound healing complications, 
and infectious sequelae relative to the ED cohort.
Methods: A matched retrospective cohort study from July 
1, 2015 to November 1, 2019 was performed at an ABA-
verified burn center. HT patients were identified and matched 
with ED patients by age and percent total body surface area 
burned (TBSA). HT and ED cohorts were compared as a 
whole and then stratified into groups according to % TBSA 
burned (< 10%, 11-20%, 21-40%, and > 40%). Patient and 
burn characteristics were recorded. The primary outcome was 
mortality, and secondary outcomes included total length of 
stay (LOS), ICU requirement and complications.
Results: A total of 410 HT and 377 ED patients were 
identified. There were no significant differences in age 
(P=0.17), burn severity (TBSA: P=0.27; full thickness burns: 
P=0.13), and inhalation injury (P=0.29). There were no 
demographic differences when comparing cohorts according 
to TBSA. For the primary outcome, there were no signifi-
cant differences in mortality in the cohorts at large (P=0.48) 
nor between the groups when stratifying for TBSA (< 10% 
: P=0.35; 11-20% : P=0.44; 21-40% : P=0.30; >40% : 
P=0.26). For the secondary outcomes at large, there was no 
significant difference in LOS (P=0.35), ICU requirement 
(P=0.17), or wound and infectious complications (P=0.14). 
HT patients at large, however, spent less time in the ICU 
(P=0.03).
Conclusions: There was no significant difference in overall 
mortality rates between the HT and ED groups regardless 
of TBSA. Additionally, there was no difference in hospital 
course between the cohorts except for longer ICU stays in 
those admitted directly from the ED. Once the transfer 
process is initiated, our unit maintains close physician-
to-physician communication with the transferring facility 
throughout the transfer process, including guiding initial 
resuscitation efforts. This may play a role in the parity of 
outcomes between groups.
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577 Expanding Outpatient Burn Therapy Services 
to Address Social Determinants of Health
Susan L. Smith, PhD, APRN-c, RNFA, WCC, 
FAANP, Rachel B. Gonzalez, PT, DPT, NCS, 
Cindy Mayorga, OTR/L, CBIS, Howard G. Smith, 
MD, FACS
Orlando Health, Orlando, Florida; Orlando Health, 
Casselberry, Florida; Orlando Health- Warden Burn 
Center, Orlando, Florida; Orlando Health, Orlando, 
Florida 

Introduction: Occupational and Physical Therapist pro-
vide acute services to burn-injured patients and continue 
treatment well into their functional recovery for mobility, 
strengthening, scar management, contracture prevention 
and return of independence.   Unfortunately, we recognized 
that patients encountered obstacles when attempting to ac-
cess these services in the outpatient setting. It was evident 
that these impediments frequently coincided with social 
determinants of health (SDOH).   According to Healthy 
People 2020, SDOH represent the cumulative influences of 
individual, cultural, community and societal attributes on 
health and quality-of-life. Self-pay patients accounted for 
12% of clinic patients. However, patients with coverage were 
not always receiving adequate therapy due to lack of burn 
knowledge among community-based therapist. By expanding 
outpatient burn clinic services, we are better positioned to 
meet the needs of all burn-injured patients in our community.
Methods: A plan was outlined to increase the presence of 
Occupational and Physical Therapy (OT/PT) in the outpa-
tient burn clinic.   Pertinent literature was reviewed, and a 
presentation was developed to establish need and outline a 
model for integration of services. The inpatient OT/PT de-
partment managers collaborated with the Burn Director and 
Burn APRN on projecting staffing and equipment needs.   
Multidisciplinary cost analysis was completed. Guidelines for 
outpatient burn rehabilitative therapy staffing and a descrip-
tion of services were developed.  
Results: After much collaboration and effort, and with 
community support, our PT/OT inpatient burn staff pro-
vide rehabilitative therapy to all patients attending outpatient 
burn clinic two days weekly.  Additionally, educational ma-
terial, hands on range of motion training and free new and 
donated compression garments are readily available during 
all four burn clinics weekly. The new outpatient burn clinic 
opened in 2021, equipped with two large showers and a des-
ignated therapy room, ready to wear compression garments, 
putty, and assistive devices designed to further support burn 
recovery. Attendance for burn outpatient visits increased sig-
nificantly from 2015 to 2018.
Conclusions: Transportation, childcare, employment 
restrictions, individual health and wellness beliefs, lack of 
funding and access to technology represent examples of 
blockades to healthcare care.   This multidisciplinary effort 
increased the availability and scope of rehabilitative services 
in the outpatient burn clinic patient, allowing patients to 
receive comprehensive burn wound care and rehabilitative 
therapy in one location to promote healing, manage pain, 
improved function, maximizes independence and reintegrate 
into their family and community. 

Quality Improvement 1

R-131

578 A Multi-pronged Approach to Improving 
Communication, Collaboration and 
Outcomes in the Burn ICU
Tiffany Hockenberry, MSN, RN, Stacey Richerbach, 
MSN, RN, Karen Richey, BSN, RN, Kevin N. Foster, 
MD, MBA, FACS
Arizona Burn Center Valleywise Health, Phoenix, 
Arizona; Arizona Burn Center, Phoenix, Arizona; 
Arizona Burn Center Valleywise Health, Phoenix, Ar-
izona; The Arizona Burn Center Valleywise Health, 
Phoenix, Arizona 

Introduction: Effective communication between members 
of the burn healthcare team is vital as it impacts both patient 
outcomes and staff satisfaction. Discontinuity is a consistent 
barrier to communication. Fragmented communication may 
occur for a variety of reasons, including delineated shifts for 
staff, a decreased presence of physicians and allied health 
professionals at night, and variable levels of collaboration 
between nursing, therapy, allied health professionals and 
physicians. The purpose of this quality improvement project 
(QI) was to evaluate 3 interventions aimed at improving com-
munication, collaboration, and ultimately patient outcomes.      
Methods: The 3 interventions included the use of daily 
goal cards, increased frequency of interdisciplinary bedside 
rounds from once daily to twice daily and expanded in-house 
burn team coverage to include a burn-specific Physician 
Assistant/Nurse Practitioner (PA/NP) staffed in the center 
from 3:00pm to 11:00 pm. A 12-item survey consisting of 
a 5-point Likert scale and open-ended questions was dis-
tributed to team members to evaluate effectiveness of the 
interventions. Incidence of code events were evaluated as an 
indicator of patient outcomes.   
Results: There were a total of 29 respondents, including 
physicians, allied healthcare professionals, therapists, and 
nurses. Sixty-nine percent of participants felt that the daily 
goal cards were an effective means of communication how-
ever only 45 % strongly agreed/agreed that achievement of 
daily goals had increased. The expanded coverage by a burn 
PA/NP was viewed as an improvement to patient care by 90 
% of respondents, with 79 % strongly agreeing/agreeing that 
the expanded coverage prevented errors. When evaluating af-
ternoon rounds 69 % of respondents either strongly agreed/
agreed that it improved patient care and 52% found it to 
prevent errors. Nocturnal code events decreased by 56% over 
the one-year period following the institution of expanded 
coverage. There was no added expense associated with any of 
the three interventions. 
Conclusions: While the results of this QI project were over-
whelmingly positive, the expanded coverage by a dedicated 
burn PA or NP was viewed to be the most beneficial change.  
Temporally, the expanded coverage was also associated with 
a marked decrease in nocturnal code events. The addition of 
afternoon rounds was the next most beneficial change noted 
with positive findings in both effectiveness and improvement 
of patient care. There was a dichotomy between the effective-
ness of the daily goal cards and the accomplishment of the 
goals that were set forth that needs further exploration. 
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579 Outcomes of an Independent Burn Advanced 
Practice Provider Peer Review Process
Stephanie Steiner, ACNP-C, CPNP-AC, CFRN, 
Lauren Lewis, PA-C, Kevin Baker, MSN, BSN, RN, 
John Crow, MD, Anjay Khandelwal, MD, FACS, 
FICS
Akron Children’s Hospital, Cuyahoga Falls, Ohio; 
Paul and Carol David Foundation Burn Institute; 
Akron Children's Hospital, Akron, Ohio; Akron 
Children's Hospital, Norton, Ohio; Akron Children's 
Hospital, Akron, Ohio; Akron Children's Hospital, 
Akron, Ohio 

Introduction: Burn peer review (PR) is an important 
process for quality assurance and process improvement.  Our 
division consists of five burn surgeons, seven advanced prac-
tice providers (APPs) and four night house officer (NHO) 
APPs.  As the APPs are intimately integrated within the burn 
service - both on the inpatient (IP) and outpatient (OP) 
settings, a subsequent need to create an independent peer re-
view process for the APPs was identified.  We describe our 
process and evaluate the results after two years of a monthly 
APP PR meeting.
Methods: All data is entered into a quality management 
software.   Triggers for APP PR include complex discharge, 
inappropriate OP referral, delay in treatment, OP treatment 
greater than three weeks without surgical intervention, pres-
sure wound, patient discharge with greater than 30 morphine 
equivalent dose (MED) of narcotic, readmission or unex-
pected admission from OP clinic, substance abuse, and self 
referral.  Cases with individual improvement opportunities 
result in real time direct feedback from the director, lead APP, 
and peers.  These may be escalated to the provider’s ongoing 
professional performance evaluation (OPPE) or trigger a fo-
cused professional performance evaluation (FPPE).  Systemic 
issues identified are referred for multidisciplinary discus-
sion in our Performance Improvement/Quality Assurance 
(PI/QA) process.   Complicated issues involving multiple 
disciplines may trigger a root cause analysis.  If an individual 
or system issue is not identified, a group discussion about 
process improvement and standardization of practice ensues. 
Results: From initiation of the Burn APP PR process in May 
of 2019, to September 2021, there were 37 cases reviewed.   
Twelve were for indicated triggers and 25 for self-referrals.   
Breakdown of these cases is as follows: outpatient treatment 
greater than three weeks without surgical intervention (3), 
readmission or unexpected admission from outpatient clinic 
(4), delay in treatment impacting clinic course (5).  Self re-
ferred cases included  graft loss (8), cellulitis  (3), venous 
thromboembolic event (2), and wound dressing discus-
sion  (2).   There were three cases where clinical issues were 
identified of which one was referred for root cause analysis,  
and the other two led to real-time education and feedback 
from the director.  
Conclusions: PR is important to ensure that high quality 
patient care standards are met.  Autonomous APP practice is 
important for the function of a team, quality of care delivered, 
professional satisfaction of the APP, and enables financial op-
timization for burn centers.  Creating an independent burn 
APP peer review process allows for time-sensitive feedback to 
patient care related events, improves collaboration and prac-
tice standardization, and provides an important educational 
opportunity for the team.  

580 Setting the Burn Team Up for Success
Cassandra O'Rourke, OTR/L, BCP, Megan Gernt, 
APRN-BC
Rhode Island Burn Center, Providence, Rhode Island; 
Rhode Island Hospital, Attleboro, Massachusetts 

Introduction: Hybrid burn centers are challenged to meet 
the criteria of the ABA verification process. When burn care 
occurs in different units across a hospital, it  is difficult to 
ensure all areas are aware of the verification criteria and en-
sure timelines and expectations of optimal burn care are un-
derstood.   Our center had difficulty ensuring rehabilitation 
referrals were placed on admission to allow the maximum 
amount of time for these services to establish a plan of care. 
Staffing issues were identified as contributing to the inability 
to consistently establish a rehabilitation program within 24 
hours of admission.
Methods: We  had a  QI goal of 100% compliance for 
establishing a comprehensive rehabilitation plan within 
24 hours of admission. Several methods of education were 
provided to all providers and other burn team members to 
encourage immediate consultation to physical therapy and 
occupational therapy. Consultations to these services were fre-
quently delayed. In 2017, 63% of the patients admitted had a 
rehabilitation plan of care established within 24 hours of ad-
mission. To address this, a burn order set was developed. This 
burn order set had the orders for PT and OT pre-populated 
to have the order placed on admission. The order set went live 
in November of 2017. In 2018, the percentage of patients 
receiving a comprehensive rehabilitation plan within 24 
hours of admission had increased to 80%. Further education 
for use of the order set was provided, including additional 
presentations during our resident "boot camp" in 2018, our 
burn program manager reviewing all burn admissions and 
providing feedback to  providers  to use the burn order set, 
and established the role of a dedicated burn NP along with an 
everyday burn clinic in 2020. Staffing patterns were assessed 
in collaboration with the lead PT and OT. Rehabilitation 
established more coverage on the weekends and holidays to 
ensure staff was available 7 days per week to respond to the 
rehabilitation referrals for our patients.
Results: The compliance with the ABA verification criteria 
for establishment of a comprehensive rehabilitation pro-
gram within 24 hours of admission had increased with con-
sistent use of the burn order set and increased rehabilitation 
staffing. In the last 4 quarters of 2020-2021, our compliance 
has increased to 92%. In 2 of the last 4 quarters our compli-
ance was 100%.
Conclusions: The use of a comprehensive burn order set can 
help a hybrid burn center ensure they are set up to meet ABA 
verification criteria.  These order sets when used consistently 
can not only ensure consults are ordered, but also help re-
mind providers of the unique needs of the burn patients and 
improve efficiency.
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581 Sustained Multidisciplinary CLABSI Bundle 
in the Burn Center
Sylvia H. Dao, MS, MPA, RN, NE-BC, 
Jamie M. Heffernan, MSN, RN, CCRN-K, NE-BC, 
Andrew Greenway, MSN, RN, CCRN, AGCNS-BC, 
Kaitlyn M. Libraro, MS, MPA, RN, Deirdre Twohig, 
RN, BSN, CCRN, Jim Gallagher, MD FACS
New York Presbyterian, New York, New York; NY 
Presbyterian Weill Cornell, New York, New York; 
New York Presbyterian Hospital, New York, New 
York; New York Presbyterian Hospital, New York, 
New York; NYP Weill Cornell Medical Center, New 
York, New York; none, Phoenicia, New York 

Introduction: Central line-associated bloodstream 
infections (CLABSI) remains a high risk for burn patients due 
to their compromised integumentary system. Additionally, 
identifying bloodstream infections secondary to a burn in-
fection versus a central line remains a challenge. Literature 
review suggests multidisciplinary CLABSI bundles (MCB) 
demonstrate reduction of CLABSIs. This research looks 
at the use of a MCB compared to the application of the 
standard CLABSI bundle alone reduce CLABSI incidence 
and standardized infection ratios over the past two years in 
the Burn Center. We hypothesize a MCB will have sustained 
CLABSI SIR and incidence reduction over time. 
Methods: Infection Prevention & Control CLABSI data 
collection on all burn patients pre-intervention (2017-2018) 
and post-intervention (2019-2020) were performed as a 
quality improvement project; IRB was not obtained. In addi-
tion to the CLABSI Bundle (optimal site, aseptic insertion, 
aseptic maintenance, timely removal, & education), MCB 
was also implemented in Qtr. 1, 2019. MCB includes ne-
cessity of line discussion during daily and multidisciplinary 
rounds, strategic blood culture collection upon admission/
transfers for patients with existing central line, improved 
nursing and provider documentation of burn infection per 
CDC definitions, integration of CLABSI reviews in tiered 
Burn Quality Improvement Program, and universal zero 
CLABSI goal setting for RNs. Two-sample t-test will be 
used to compare results pre-intervention (2017-18) & post-
intervention (2019-20). CLABSI incidence and standardized 
Infection ratio will be illustrated per year. 
Results: The post-intervention CLABSI SIR data (M= 0.08, 
SD=0.11) significantly improved when compared to the 
pre-intervention CLABSI SIR data (M= 0.77, SD= 0.169), 
t(2)=4.72, p=0.02. The post-intervention CLABSI inci-
dence data (M=0.5, SD=0.70) significantly improved when 
compared to the pre-intervention CLABSI incidence data 
(M=4.5, SD= 0.70), t(2)= 5.65, p= 0.01
Conclusions: The combination of the CLABSI bundle with 
the MCB demonstrated favorable CLABSI SIR and inci-
dence reduction, as literature suggests. Implementing mul-
timodal, multidisciplinary interventions must be a priority 
for sustained CLABSI reduction. Considerations for future 
studies should measure length of catheter days, incidence of 
positive blood cultures on admission/transfers for patients 
with existing central lines, and incidence of burn infection 
rates with positive blood culture and an existing central line. 

582 Expanding Burn Expertise Through 
Telemedicine for the Frontliners during the 
COVID-19 Pandemic
Myra Alexandra P. Firaza, Diplomate in 
General Surgery, Bachelor of Science in 
Basic Medical Sciences, Master in Hospital 
Administration, Major in Public Health, 
Maria Redencion B. Abella, Diplomate, Philippine 
Board of Plastic Surgery Fellow, Philippine 
Association of Plastic, Reconstructive and Aesthetic 
Surgeons Fellow, Philippine College of Surgeons, 
Master’s in Management Major in Hospital 
Administration
Jose R. Reyes Memorial Medical Center, Manila, 
National Capital Region; Jose R. Reyes Memorial 
Medical Center, Cainta, Rizal 

Introduction: Inexperience of frontliners and referring 
physicians from non-specialty centers in burn wound as-
sessment results to the incorrect triage of patients, thereby 
aggravating the current hospital situations and causing un-
necessary exposures. Emergency care in burn centers in de-
veloping countries  must strike a balance between doctor 
and patient safety, and uncompromised care of burn 
patients. Telemedicine is deemed a valid and sound option 
to maintain social distancing and promote safety, yet provide 
proper burn care. It is a valuable and indispensable tool for 
all doctors of all branches of medicine and surgery. Although 
many of its limitations in developing countries are still being 
unraveled, the benefits of this technology are being realized 
worldwide. This study determined the accuracy and timeli-
ness in diagnosing and classifying burn patients assessed by 
a frontliner non-burn specialist in-person (NBSP), a Burn 
Specialist online (BSO), and a Burn Specialist in-person 
(BSP).
Methods: All burn patients (January to March 2021) with 
signed consent for participation were photographed in a 
standardized manner by the NBSP and referred to a BSO 
via an online messaging application. These patients were also 
assessed independently by the BSP. The % total body sur-
face area (TBSA), burn depth classification, and the time the 
patients were seen by the NBSP, the time the online referrals 
were sent to the BSO through the messaging application, the 
time the BSO sent the diagnoses, and the time of assessment 
by the BSP, were recorded. One-Way Repeated Measures 
Analysis of Variance (ANOVA) with and without blocking 
were done.Post-hoc Tukey-Test was used to analyze the pair-
wise differences for any ANOVA that showed significant sta-
tistical differences.
Results: Data gathered from 82 patients throughout 
the 3-month study duration demonstrated that burn size 
(%  TBSA) among the three different physicians (NBSP, 
BSO, BSP) was not statistically significant (p=0.8794). Our 
analysis also showed no statistical difference for the 19 dif-
ferent body parts per patient and burn depth classification 
(p=0.9718). One-way ANOVA tests on timeliness were sta-
tistically significant with a p-value of p< 0.0001. A post-hoc 
comparison using Tukey test revealed no statistical signifi-
cance between the BSO and BSP (p=0.892).
Conclusions: Smartphone telemedicine platform through 
photographic transfer and analysis is an accurate method 
in estimating burn size and depth classification. Timeliness 
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can be improved with a dedicated 24/7 online available burn 
specialists and a reliable network access. Hence, frontliners 
can refer to burn specialists in a developing country using 
this telemedicine platform for optimum burn care with an 
accurate diagnosis and overcome the challenges during and 
even after this pandemic.

583 Photos of Burn Wounds Can Help Reduce 
Over-Triage and Prevent Unnecessary 
Ambulance Transfer
Jacita A. McCourt, RN,CCRN, Eli Strait, BSN, RN, 
CCRN-K, Jeanne Lee, MD,FACS
UC San Diego Health Regional Burn Center, San 
Diego, California; UC San Diego Health Regional 
Burn Center, San Diego, California; UC San Diego 
Health Regional Burn Center, San Diego, California 

Introduction: Burn wounds can be difficult to assess for 
providers outside the burn center and can result in over 
triage. The combination of photos of burn wounds with a 
clinical history can help burn practitioners make appro-
priate triage decisions, including immediate ambulance 
transfer vs scheduling an outpatient follow up appoint-
ment.  Appropriate photo triage can help reduce healthcare 
costs by eliminating both unnecessary transfers to the burn 
center and overburdening burn resources. This performance 
improvement project involved the development of a secure 
photo sharing web portal and photo triage clinical pathway 
to help burn practitioners appropriately triage burn patients 
being evaluated at health care facilities within the catchment 
area of an American Burn Association verified adult and pe-
diatric burn center. 
Methods: Existing technology was used to develop a burn 
photo sharing web portal that can be easily accessed by 
providers outside the burn center. A new clinical pathway for 
burn photo triage was developed. Education was formulated 
for nurses and providers within the burn center and for 
referring facilities. Retrospective data   was collected for the 
4  years of ambulance transfers captured in the outpatient 
burn registry prior to the implementation of the photo triage 
clinical pathway. Comparison data was also abstracted for the 
first year after implementation. Patients were categorized as 
over triaged or appropriately triage based on the first set of 
photos captured in the EMR.
Results: In the pre-triage years there were a total of 242 am-
bulance transfers to the outpatient burn clinic. 150 (62%) 
of those patients were appropriately triaged, while 92 (38%) 
were over triaged. In the year following implementation there 
were 27 ambulance transfers to the outpatient burn clinic. 25 
(92.6%) of these patients were appropriately triaged while 2 
(7.4%) were over triaged.  Overall ambulance transfers to the 
outpatient burn clinic dropped by more than 50% (average 
of 60.5 transfer per year down to 27 after implementation).
Conclusions: Patients with burn injuries at referring 
facilities were more appropriately triaged when using photos 
of wounds which ultimately reduced the number of unneces-
sary ambulance transfers. 
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584 Where Are They Now? - A Single-Center 
Survey of Burn Surgery Fellow Graduates
Justine Prophete, Daud Lodin, MD,  
Jim Gallagher, MD FACS, Abraham Houng, MD, 
MD MSE FACS
Holmdel High School, Holmdel, New Jersey; Weill 
Cornell Medical College, New York, New York; none, 
Phoenicia, New York; Weill Cornell Medical College, 
New York, New York 

Introduction: Burn surgery encompasses different surgical 
disciplines such as general surgery, trauma, surgical critical 
care and plastic surgery.  Those who apply to burn fellowship 
also have various interests.  This study’s purpose was to dis-
cern the various career paths of burn fellowship graduates. It 
also investigated the frequency of specific chosen specialties 
and workplace settings.   The results of the study could be 
used to modify current clinical burn fellowship curriculum.
Methods: A survey was created using an internet tool and 
emailed to graduates of the clinical burn fellowship program 
from an American Burn Association verified burn center.   
The survey was sent to graduates of the last 10 years (2010-
2020).  The questions inquired about surgical field of work, 
board certification, additional training experience, work set-
ting, and time since fellowship graduation. The participants’ 
responses were recorded anonymously to account for biases. 
The quantitative data was then collected for each question, 
and the data was calculated into percentages.
Results: Of the possible 17 fellows who graduated in the 
past ten years, 11 responded to our survey (64.7%). The 
most common surgical field pursued after the fellowship was 
plastic surgery with 5 graduates (45.5%). The following three 
fields all had 2 graduates each: burn surgery (burn/trauma), 
general surgery and wound care (18.2%).  Almost all of the 
participants had completed additional training:  6 in plastic 
surgery (54.5%), and 4 in surgical critical care (36.4%). The 
work settings  were primarily academic institutions (45.5%), 
followed by office-based practices (35.4%), ambulatory sur-
gery centers (9.1%), and community hospitals (9.1%). Of 
the participants, 4 are board-certified in their chosen field, 
and 5 are board-eligible.  Only 3 graduates are affiliated with 
a burn center.
Conclusions: The results of the study indicate the interests 
and career choices of previous burn fellows. This informa-
tion can be used to modify burn fellowship curriculums to 
the needs and future career paths of the fellows.  Traditional 
clinical burn fellowship programs emphasize burn critical 
care and acute burn surgery.   Since some of the graduates 
are interested in plastic surgery, burn reconstruction could 
be added to the current curriculum.  Plastic surgery faculty 
members could also serve as mentors to the fellows.

585 Focused Wound Care Handoff Improves Burn 
Center Physician-Nursing Communication 
and Wound Care Education
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Rowena Orosco, RN, BSN,  
Carolina J. Flores, RN, BSN,  
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Julie Caffrey, DO, FACOS
Johns Hopkins University, Baltimore, Maryland; 
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Introduction: Burn patients often require changing wound 
care routines dependent on wound characteristic and oper-
ative interventions.   Unfortunately, order discrepancies on 
electronic medical systems, poor communication between 
providers, nursing, and wound care technicians leads to in-
correct wound care treatment. By creating a daily dedicated 
wound care discussion involving integral components of the 
wound care team (provider, charge nurse, and wound care 
technicians), we hope to improve communication amongst 
team members and provide wound care education at all levels. 
Methods: The study was carried out at a single-center burn 
unit.   A  pre-intervention, de-identified survey was distrib-
uted to the nursing staff to determine familiarity with wound 
care as well as assessment of communication regarding 
wound care in the burn unit.  A planned intervention was 
then initiated for a period of four weeks.  Daily, timed dedi-
cated wound care rounds were carried out. The wound plan 
was then reflected on a personalized diagram for each patient, 
on electronic medical records and updated on resident/fellow 
notes. Nursing staff satisfaction and assessment of commu-
nication was completed again using a post-intervention, 
de-identified survey.  
Results: Initial data from our planned four-week inter-
vention showed that on average, we round on 7.9 patients 
on burn wound unit, 4 patients on intermediate care unit 
(IMC), and 2.9 patients on intensive care unit daily. During 
wound care handoff, we discussed 12.5 patients daily with 
an average time of 51 seconds per patient. When wound care 
routines are added to morning rounds, we spend 50 seconds 
per each burn wound unit patient, 120.5 seconds per each 
IMC patient and 735 seconds per each ICU patient. There 
was a total of 19 surveys collected prior to intervention. Four 
of the 19 surveys were filled by burn wound floor nurses and 
15 were filled by ICU nurses. On average, nursing reported 
their wound care proficiency to be 4 out of 5 (5 being the 
highest score). Majority reported spending about 1-3 hours 
per shift on wound care (58%). Most nurses review wound 
care routine on nursing handoff (66%), resident/fellow notes 
(22%) and electronic medical record orders (11%). Mid-
intervention satisfaction survey showed that most nurses felt 
that communication was improved, discrepancies between 
staff members were minimized, and that 100% of nurses 
wanted this intervention to be continued.
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Conclusions: Adverse wound care events can happen despite 
nursing self-reported high level of wound care proficiency. To 
ensure accurate plan of care, wound care routine needs to 
be communicated at multiple levels: during rounds, in daily 
progress notes, and on electronic medical record orders. 
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Introduction: Despite increasing attention on provisioning 
quality burn care, there continues to be no consensus definition of 
burn “graft loss”, nor a uniformly adopted scale to grade severity. 
The American Burn Association Burn Quality Improvement 
Project metric is a binary code identifying only "failure to achieve 
>95% autograft take." We introduced an institutional graft loss 
scale in 2014 for quality improvement and reported initial results 
and interrater reliability. With additional data now available for 
analysis, a secondary review was undertaken.
Methods: All patients with graft loss were identified on de-
partmental Morbidity and Mortality (M&M) reports between 
7/2016-7/2021. Graft loss grades were assigned during clinical 
care per institutional scale (Table 1). Non-burn acute surgical 
wounds that underwent skin grafting were included, but chronic 
non-healing wounds were excluded. Data abstracted included 
demographics, medical history, injury details, surgical procedures, 
graft loss, and lengths of stay. In situations where the graft loss 
grade recorded on M&M documentation was discordant with 
the grade documented in the medical record, the grade assigned 
at the later point in time was used for analysis.
Results: Graft loss was noted in 260 instances for 200 
patients. Mean age was 51.4(±7.5y)years. The majority were 
male (60.7%) and African American (48.0%). Smoking 
(26.0%) and diabetes (37.5%) were prevalent. Overall mor-
tality was 4% (8/200). Graft loss percentages by grade are 
28% (grade I), 28% (grade II), 13% (grade III), and 22% 
(grade IV). An additional 9% were deemed either unknown 
or due to a technical error. Overall reporting of graft loss 
grades improved over time as surgeons became more familiar 
with the scale. Reported percentages of Grades I and II graft 
loss also increased over time, indicating better compliance 
with the overall goals of this quality improvement project.
Conclusions: A  graft loss grading scale can be applied to 
track split thickness autografting outcomes among a diverse 
group of surgeons. Regular reporting of low grade graft loss 
needs to be done to understand the complete distribution 
of graft loss after surgical intervention, including documen-
tation of allograft and other skin substitute loss. Improved 
reporting in the medical record can optimize data collection 
for quality assessment purposes.
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Introduction: Patients with burn injuries are particularly 
susceptible to perioperative hypothermia, which is associated 
with a range of complications, including infection, bleeding 
and delayed wound healing.  Raising the operating room 
(OR) ambient temperature is an important strategy to pre-
vent hypothermia, but we were uncertain about how strictly 
we do this. The purpose of this study was to determine  the 
ambient OR temperatures during acute burn surgery as the 
first step of a quality improvement initiative to ensure we are 
maintaining a warm OR environment.   
Methods: Between 1/3/2020 and 28/2/2021,   ambient 
temperatures during surgery in the burn OR of an ABA-
verified burn center   were recorded every   15 minutes. 
Temperatures were measured using a wall-mounted smart 
sensor, transmitted to a mobile smartphone application 
via Bluetooth. All patients undergoing acute burn excision 
and closure procedures lasting > 2 hours were included in 
the study. Hypothermia was defined as a core temperature 
< 36°C.  
Results: Of the 119 patients, the majority were male (n=86; 
72.3%), the mean age was 49.8  years (range 18-89) and 
the mean total body surface area (TBSA) was 15.8% (range 
1-62%). They underwent 261 operations (mean 2.2 cases per 
patient; range 1-15) with a mean duration of 211.1 minutes 
(range 120-468 minutes).   Sixty-two patients underwent 1 
surgery, and 31 had 2 surgeries. Eight patients (6.7%) died. 
Thirty-three patients (27.7%) were hypothermic at the end 
of 43 cases (16.5%).
The mean ambient temperature was 24.8oC (range 18.7oC to 
29.6oC).   Hypothermic patients (n= 33 patients, 43 cases), 
did not differ significantly in age or operative duration from 
non- hypothermic patients (n= 86 patients, 218 cases) but 
did have significantly larger %TBSA burns [32.3 vs 24.8 (p= 
0.02)]. Hypothermic cases experienced significantly lower 
ambient temperatures at the start of surgery (p=0.007), and 
mean temperature during surgery (p=0.009), and tended to 
experience a lower ambient temperature at the end of surgery 
(24.5 C vs 25.1 °C , p= 0.06). [Table]
Conclusions: We have identified that the ambient temper-
ature in our burn OR is lower than desirable and that this is 
directly related to development of hypothermia. These results 
now indicate that a QI intervention (stricter attention and 
manoeuvers to ensuring a warm operating room at the start 
and during surgery) is required. 

588 Utilizing a Quality Improvement Approach to 
Increase Compliance with Patient Positioning 
in the Burn Unit
Catherine E. Gallagher, OTD, OTR/L, Julia C. Slater, 
MD, Elizabeth L. Dale, MD
University of Cincinnati Medical Center, Cincin-
nati, Ohio; University of Cincinnati Medical Center, 
Cincinnati, Ohio; University of Cincinnati Medical 
Center, Cincinnati, Ohio 

Introduction: Patient positioning, notably positioning 
patients in “anti-deformity positioning”, is a standard prac-
tice in burn rehabilitation as it assists with edema manage-
ment, scar contracture prevention, and wound healing. 
Successfully and consistently providing proper positioning 
of burn patients requires the combined effort of the multi-
disciplinary burn team. The primary goal at our center was to 
increase the frequency that patients were correctly positioned 
to over 90% at the time of random audits.
Methods: At a medium-sized, academic burn unit, once to 
twice weekly audits were conducted by burn lead therapists on 
the compliance of proper patient positioning over a 6-month 
period. Using this data as a trigger, a quality improvement 
project was designed using the PDSA (Plan-Do-Study-Act) 
cycle to help identify reasons behind lack of compliance. 
Surveys were distributed to the therapy and nursing staff to 
identify any barriers to care. Effects on positioning compli-
ance post-intervention were monitored.  
Results: In the 6 months prior to intervention, our patients 
were positioned correctly an average of 76% of the time. 
Therapy and nursing surveys identified the following barriers 
to care: Nursing needed more education on positioning, and 
the approach was too heavily reliant on nursing efforts alone. 
To address these barriers, therapists provided education to 
both day and night shift nurses, communicated daily about 
positioning expectations, shifted the project from a nursing 
approach to a multidisciplinary approach, and made changes 
in therapy workflow.   Immediately following the interven-
tion, the compliance rates were 91% for the first month and 
85% for the second month. 
Conclusions: Coordinating efforts of the entire burn team 
improves consistency for positioning in burn patients. 
Utilizing the PDSA cycle allowed us to identify areas for im-
provement and to develop appropriate interventions aimed 
at both increased education for nursing staff and workflow 
improvements for our therapists. Following the completion 
of our interventions we were able to obtain an immediate 
improvement in our compliance with proper positioning of 
burn patients.
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Introduction: Telemedicine and telepresence technology suc-
cessfully contributes to the care of patients in different medical 
disciplines. Burn care is a highly specialized field that requires 
a multidisciplinary team and frequent visual evaluation of a 
patient’s injuries. Wound care can be extensive and demanding. 
Physician availability at the “Wound Care Room” is often limited 
by other responsibilities in the operating room, emergency depart-
ment, surgical clinic, or academic conferences. We hypothesized 
that the incorporation of a telemedicine platform would provide 
greater access to surgical providers (SP- burn surgeons, general 
and plastic surgery residents) and allow for more efficient eval-
uation and prompt decision making. We also predicted that it 
would improve communication among SP, nursing staff (NS- 
nurses and nurse aides), and burn patients (BP) in real time 
without compromising BP privacy and comfort.
Methods: A dual-way video and voice telemedicine plat-
form was incorporated into burn care at a Level-1 Trauma 
Center and ABA-verified Burn Center. The video module 
was positioned so that SP were able to remotely assess the 
progression of burn injuries during wound care. Patients in-
cluded were hospitalized and undergoing wound care by NS. 
Adult BP were included regardless of age, burn thickness, and 
burn surface area. BP, SP, and NS were asked the following 
questions after wound care had been provided:

1. Did you feel comfortable using this technology?
2. Was the patient’s sense of privacy compromised?
3. Did use of the video module enhance the provision of care?
4. Did use of the video module improve team communication?
5. Overall, were you satisfied with the use of the platform?  

Results: BP with ages ranging from 18-74 years old and with 
injuries involving 8-44% TBSA were included. Interviews 
from 38 patient encounters were conducted, and included 
input from 4 SP, 6 NS, and 24 BP.
The BP, SP, and NS surveyed all reported comfort using this 
technology. There were no reports of concern for patient’s 
privacy. SP felt they could make a final management plan 
in 74% of the cases, with difficulty arising in 26% of cases 
due to image resolution. BP reported that use of the video 
modules contributed positively to their care in 87% of cases, 
with issues related to communication and lack of under-
standing arising in the other 13%. 
Conclusions: Telemedicine was well accepted by all the 
BP, SP, and NS. The perception from NS and SP was that 
it enhanced prompt communication contributing to better 
patient care. Final management decisions were achieved in 
most cases, with picture resolution being identified as an area 
for improvement. With improved picture quality, this tech-
nology can likely be used as a reliable decision-making tool 
to improve care.

589 Burn Center Trainees: Not Just for Surgery or 
Plastic Surgery Residents
Lauren B. Nosanov, MD, Abraham Houng, MD, MD 
MSE FACS
New York Presbyterian / Weill Cornell Medical 
Center, New York, New York; Weill Cornell Medical 
College, New York, New York 

Introduction: The Burn unit offers a unique training en-
vironment for residents. The Accreditation Council for 
Graduate Medical Education (ACGME) requires all General 
Surgery trainees to have knowledge of burn physiology and 
experience with initial burn management. However, there are 
no burn requirements for other ACGME-sponsored training 
programs except for Plastic Surgery. Since care of the burned 
patient spans multiple settings – the intensive care unit, op-
erating room, wards, outpatient clinic, and the emergency 
department – having residents from varied specialties might 
benefit not only the trainee, but also the Burn Center.
Methods: A retrospective review of all residents rotated to 
the burn center of an American Burn Association verified 
unit was performed. Data from the 7/2018-6/2018 academic 
year were collected by analyzing resident rotational and call 
schedules of both intra institutional and inter-institutional 
residents. The specific time period was chosen to account for 
COVID affecting the number of residents more recently.
Results: A total of 48 residents rotated at the burn center 
during the studied academic year.  Within the institution, 
there were 34 residents (71%): 12 general surgery interns (8 
categorical, 4 preliminary), 2 plastic surgery interns, 10 emer-
gency medicine (EM) residents, and 10 anesthesia residents. 
There were 14 residents (29%) from 3 outside institutions: 3 
plastic surgery residents, 8 surgery interns from one program, 
and 3 surgery interns from another program. All surgical spe-
cialty trainees were interns, whereas other specialties, EM and 
anesthesia, were PGY2 trainees.
Conclusions: While most residents were from general sur-
gery and plastic surgery programs (58%) due to ACGME re-
quirement, a significant portion of the resident complement 
(42%) was from non-surgical specialties. EM residents gain 
competency in wound reading as well as burn critical care. 
Anesthesia residents learn surgical management of the burn 
patient and critical care procedures. Since the burn center is 
a tertiary referral center, having outside residents rotating in 
the burn unit might facilitate transfers and increase knowl-
edge of proper resuscitation.
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Introduction: Burn is not a required rotation for general 
surgery residency training.   Additionally, mandates on resi-
dent work hours have created a deficiency in resident support 
for many burn programs across the country.  Subsequently, 
the need to transition to an Advanced Practice Provider 
(APP) service was identified. At our institution, a medium 
volume (~250 admissions/year) burn center, we created an 
APP service and evaluated the evolution and lessons learned 
during the transition.
Methods: Timeline of recruitment of APPs was reviewed 
along with the recruitment process, onboarding process and 
orientation process.  Exit interviews were conducted with all 
APPs who resigned to delineate strengths and weakness of 
the APP program.  Functionality of the institution’s APP re-
cruiter, manager and Lead Burn APP (LAPP) were reviewed 
as well.  
Results: Between 2014 and 2021 the daytime burn APP 
service expanded from two to six APPs and the Night House 
Officer (NHO) APP service was created and expanded to 
four APPs.  Based on thorough review of the APP program, 
key changes were made  including improvements in team 
communication, daily nurse-driven rounds, the 90-day fo-
cused professional performance evaluation (FPPE), enhanced 
and structured education, and critical care exposure. 
The need for a LAPP was identified and designated in 2019. 
The LAPP is responsible for making an equitable schedule, 
execution of new APP orientation, organizing the 90  day 
FPPE and ongoing professional performance evaluation 
(OPPE), monthly APP peer review and APP meetings, coor-
dinating OR coverage, and functioning as an APP advocate 
at division leadership.  The LAPP enacted changes to the ex-
isting hiring/onboarding process as described below. 
All APPs are now recruited through an APP recruiter who 
discusses the hospital contract and salary as well as organizes 
the logistics of the interview, formalizes the offer, and aids 
with the transition to credentialing.  All new APPs are given 
a hospital onboarding checklist, that includes hospital ori-
entation, APP boot camp, simulation and  electronic health 
record training classes.  In addition they are given a clinical 
orientation checklist, which includes BLS/ABLS/ACLS/
ATLS certification, exposure to various phases of patient care, 
tracking of quantitative patient care metrics, participation 
in monthly burn APP peer review and burn triage simula-
tion. There are subtle differences with the NHO APP clin-
ical checklist.   After 90 days of employment a new employee  
FPPE is held with the LAPP and burn director.   This allows 
for direction of areas to focus on, comprehensive feedback, 
and discussion about increasing autonomy.

Conclusions: Through a focused process, APPs can play an 
integral role in the daily functioning of a burn center. We be-
lieve that a similar effective and financially sound model can 
be created for similar sized units.  
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Introduction: Wound care compliance is a critical compo-
nent in the success of treating burns in the outpatient setting. 
Patients and caregivers are educated with demonstration and 
written materials which have demonstrated a 24-hour reten-
tion rate of 30% and 10% respectively. This can leave the 
patient at higher risk for infection, increased pain from sub-
optimal dressings, and feelings of frustration. Research has 
shown that visual learners make up 65% of the population, 
with auditory learners at 30%, and tactile learners at 5%. 
We assessed that a combination of demonstration and visual 
aids could better assist different learning styles and improve 
wound care compliance. Our study goal was to assess the 
efficacy of the visual aids component through new patient 
encounters in the emergency department and outpatient set-
ting using a six-question survey at subsequent encounters.
Methods: The study design is a prospective analysis with 
comparison to historical controls. Visual aids were designed 
by the burn physician assistants with assistance at an ABA-
verified burn center. We created four double-sided cards 
made out of a water-resistant synthetic paper, with one for 
each of our most used dressings. The content of the cards in-
cluded one of the following: bacitracin/fine mesh gauze with 
bismuth tribromophenate, bacitracin with low-adherent ace-
tate gauze, silver nylon dressings, and silver foam dressings. 
Each card contains moulage wounds, step-by-step, and 
corresponding written instructions at a 4th grade educa-
tion reading level. These visual aids were given to patients 
being discharged from the emergency department, or to 
new patients in the burn clinic. A  six-question survey was 
administered at one week follow-up encounters with a scale 
of 1-10 (one being least helpful, and ten being the most 
helpful) assessing patients understanding of burn wound care 
and compliance. Compliance rates were abstracted from his-
torical controls with similar burn wound severity.
Results: Limited data is available at the time of submission 
as the study is currently in-progress and anticipated to be 
completed by March 2021. We will be using descriptive sta-
tistics and comparative analysis to evaluate the results. 
Conclusions: Patients initial feedback has been overall 
positive with a corresponding compliance rate that is suc-
cessful. Our patients verbalized their approval, with mul-
tiple patients stating that they plan to keep the wound care 
card for any burn injuries that might occur in the future. 
Additional research is needed to examine the impact of 

combined demonstration, tactile, and auditory learning aids. 
In addition, we plan to further expand our engagement effort 
to include similar wound care cards for pediatric patients as 
well as language alternative cards to meet our surrounding 
community's needs.
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Introduction: The purpose of debriefings are to help facil-
itate a healthier work environment for team members, im-
prove processes, and improve patient outcomes. Debriefing 
staff members after specific events provides a time to support 
team member’s emotional needs, improve communication 
among the team members, and improve patient outcomes 
(Schulman, Jhanwar, and Shara, 2015; Wolfe et al., 2014). 
Multi-disciplinary team members working in Burn Units are 
repeatedly exposed to stressful patient events such as end of 
life, escalation of care, major burn admissions, or mass casu-
alty events. These traumatic exposures can all increase the risk 
of staff burnout, which is negatively associated with resilience 
(Colville et al., 2017).
In 2019, our Burn Unit had 7 events that met criteria for 
a formal debrief but had no process for conducting these 
debriefs. Without a formal team debrief there is no loop clo-
sure of an event for staff and no platform to discuss potential 
ways to improve practice. The purpose of this project was to 
develop a formal debrief process and institute the process on 
the Burn Unit.
Methods: Criteria for debriefing were identified as adults 
and pediatrics requiring CPR, end-of-life care, and emer-
gent escalation of care. Six registered nurses volunteered to be 
Debrief Facilitators (DFs) and underwent training utilizing 
real-time simulation scenarios conducted by the Simulation 
Education Center. DFs were provided a Process Map 
along with debrief tools and resources needed to conduct a 
formal debrief. Facilitators were responsible for initiating, 
organizing, facilitating, and documenting a debrief after an 
event that met criteria.
Results: The formal debrief process was initiated in 
September of 2020. Since the initiation, 12 events have met 
criteria for debrief. 12 formal debriefs were conducted during 
the following 10 months.
Conclusions: After a formal debrief process was identified 
and education provided by the Simulation Education Center 
the Burn Unit conducted 100% of events that met criteria 
for debriefing through June of 2021. In conclusion, giving 
team members formal processes, tools, and educational 
opportunities has proven successful for formal debriefs in the 
Burn Unit.
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Introduction: Burns of the head and neck are particularly 
devastating, commonly occurring due to accidental flame or 
scald injury. Autologous grafting has traditionally been used 
for reconstruction in this area. Recently the use of dermal 
matrices as a reconstructive alternative has increased. This 
study compares annual trends, outcomes, and hospital costs 
between head and neck burn patients who underwent recon-
struction with dermal matrix or autologous grafting.
Methods: The U.S Agency for Healthcare Research and 
Quality Healthcare Cost and Utilization Project Nationwide 
Inpatient Sample database was queried from 2012 to 2016. 
Patients with head and neck burns treated with dermal ma-
trix or autologous graft were identified using International 
Classification of Disease Ninth and Tenth Revision diagnosis 
and procedure codes. Demographic, clinical characteristics, 
and outcome measures were reported. χ 2 and Student’s t-tests 
were used for univariate survey-adjusted comparisons be-
tween groups. Multivariate survey-adjusted linear regressions 
were used to identify associations between surgical interven-
tion, length of stay and cost of hospitalization. Analyses were 
conducted with RStudio (1.4.1717).
Results: A total of 6,730 patients met inclusion criteria; 
2,855 underwent reconstruction dermal matrix and 3,875 
with autologous graft. There was an increasing number of 
patients undergoing dermal matrix reconstruction each year, 
peak in 2016 (1,450, 50.8%). The dermal matrix group was 
younger (33.7 vs 39.9, p< 0.001) had fewer females (27.3% 
vs 38.2%, p=0.003) and fewer inhalation injury (4.0% vs 
11.0%, p< 0.001).  The dermal matrix group had a shorter 
length of stay (11.2 vs 27.8, p< 0.001) and more home 
discharges (80.4% vs 53.4%, p< 0.001); they had lower 
Elixhauser Comorbidity Index score for readmission (6.57 vs 
11.92, p< 0.001) and in hospital mortality (4.76 vs 9.69, p< 
0.001). Median cost of care was lower for the dermal matrix 
group ($17,858 vs $59,860, p< 0.001). Multivariable regres-
sion demonstrated that reconstruction with dermal matrix 
was independently associated with decreased length of stay 
(11.01 [7.95 - 14.07], p< 0.001) and decreased cost ($38,297 
[23,813], p< 0.001).
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Conclusions: Operative management of head and neck 
burns with dermal matrix is associated with a shorter hospital 
stay, greater likelihood of home discharge, and decreased hos-
pital costs. Patients with autologous grafting had higher rates 
of inhalation injury, which may account for longer hospital 
stays and increased discharges to nursing facilities. A limit of 
this study is the inability to differentiate patients undergoing 
staged procedures. Further study is needed to evaluate factors 
contributing to faster discharges home in the head and neck 
burn population.

595 Hypochlorous Acid for Skin Preparation in 
Fractional Ablative CO2 Laser Treatment of 
Burn Scars
Jenna C. Bekeny, MD, Jeffrey W. Shupp, MD, 
Taryn E. Travis, MD, FACS
MedStar Georgetown University Hospital, 
Washington, District of Columbia; MedStar 
Washington Hospital Center, Washington DC, 
District of Columbia; MedStar Washington Hospital 
Center, Washington, District of Columbia 

Introduction: While complications from fractional abla-
tive CO2 laser treatment for burn hypertrophic scar (HTS) 
are relatively rare, the risk of surgical site infection (SSI) 
after laser treatment exists. When infection occurs, it has 
been linked to further morbidity, such as scar development 
in previously unaffected skin. Hypochlorous acid is a non-
flammable and colorless antiseptic solution that has been 
used to treat wounds and is believed to be a less cytotoxic al-
ternative to other agents such as betadine and chlorhexidine. 
This study aims to investigate the use of hypochlorous acid 
solution as a skin prep for patients undergoing laser scar re-
vision for HTS and determine its efficacy in preventing SSI.
Methods: All patients undergoing fractional ablative CO2 
laser revision of HTS at a single center from September 2016 
through September 2021 were retrospectively reviewed. 
Data pertaining to patient demographics, skin characteris-
tics, treatment sessions, and post-treatment complications 
were recorded. All patients underwent topical skin prepara-
tion with hypochlorous acid-soaked laparotomy pads for 10 
minutes before laser treatment. No perioperative oral or top-
ical antibiotics were given to any included patient. Patients 
were excluded from analysis if they were not treated with 
a fractional ablative CO2 laser, were treated for a scar eti-
ology outside of burn injury, or if insufficient follow-up was 
documented. 
Results: A total of 208 patients undergoing a total of 758 
laser treatments were identified. Average patient age was 
45  years (SD 16), with 112 (53.8%) patients being fe-
male and 96 (46.2%) being male. Median number of laser 
treatments was 3 (IQR: 1-5). Patients from all Fitzpatrick 
skin types were treated, with the most common type being 
type 5 (n=54, 26.0%). None (n=0, 0.0%) of the 208 patients 
experienced a surgical site infection after any of the laser 
treatments received. 
Conclusions: Hypochlorous acid is a safe and effective skin 
preparation for patients undergoing laser burn-scar revision 
to prevent SSI. Moreover it is non-flammable, colorless and 
does not need to dry prior to procedure.
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Introduction: Carbon dioxide ablative fractional laser 
(CO2-AFL) therapy has become standard of care for adult 
burn hypertrophic scars (HTS). This therapy option has not 
been widely adopted in pediatric burn care and no established 
guidelines for treatment protocols have been published. 
We sought to modify our American Burn Associated Adult 
Verified Burn Centers laser protocol at our Children’s 
Hospital with hopes to provide optimal care to our pediatric 
burn population. We present our protocol and early experi-
ence of CO2-AFL therapy for pediatric burn HTS.
Methods: We conducted a retrospective chart review of 
pediatric burn patients undergoing CO2-AFL treatment 
of  HTS  during the study period of Jan 2021-Oct  2021. 
Pediatric burn patients were offered laser treatment if their 
scars were symptomatic with patient complaints  of  HTS, 
pruritis, neuropathic pain, and scar contractures.  37  pedi-
atric patients ≤13 years of age were included in our review.
Results: We treated  13  pediatric patients  for  a total 
of 40 laser sessions with each patient averaging 3 sessions. Of 
the 13 patients that were treated with laser, 62% (8 of the 13 
patients) had split-thickness skin grafting with 38% (3 of the 
8 patients) of those having a staged grafting procedure with 
dermal substitute. 15% (2 of the 13 patients) healed prima-
rily  and 15% (2 of the 13 patients) required excision and 
closure. Only 1 patient treated with ASCS alone required 
laser therapy. Our protocol requires patients to receive pre-
operative Tylenol,  Benadryl,  Pepcid,  and Oxycodone.  The 
patients then received  MAC anesthesia with  Toradol,  De
xamethasone,  Ketamine  or  Propofol,  and Zofran. Patients 
with extensive  HTS  on the face or neck  were  intubated 
for the procedures.  Oxycodone and/or  Dilaudid  were pro-
vided if needed in the post-operative phase. All patients were 
discharged with Tylenol or Motrin and Triamcinolone 0.1% 
ointment to be applied daily for 48 hours and then 3-4x/day 
until the follow-up clinic appointment at one week.  Patients 
were able to resume normal activities the day following the 
procedure.
Conclusions: Patients and their parents have reported 
improvements in pigment, pliability, thickness, and pruritis 
following laser treatments.  We created  a protocol that 
allows on average 8 pediatric patients per day to receive 
laser treatment without it over burdening the pre-operative 
and post-operative recovery room nursing staff. We are cur-
rently tracking outliers of patients requiring increased post-
operative analgesia and/or greater than 1 hour in the recovery 
phase. With the implementation of a laser protocol, we have 
successfully introduced laser therapy as a viable option for 
our pediatric burn survivors.

597 Reconstruction of Lop Ear Deformities After 
Severe Burn Injury in Pediatric Patients: An 
11-year Experience
Richard J. Ehrlichman, MD, Farzin Sadeq, BS, 
Daniel N. Driscoll, MD
MGH Northshore Medical Center, Boston, Massa-
chusetts; Shriners Hospitals for Children Boston, Bos-
ton, Massachusetts; Massachusetts General Hospital, 
Boston, Massachusetts 

Introduction: The ear is one of the most highly visible 
structures on the face. One or both ears are frequently in-
volved in panfacial burns.   Because they are bilateral 
structures, asymmetries are clearly visible. Reconstruction of 
burned ear deformity often requires replacement or modi-
fication of skin and/or cartilage. Even these are successfully 
replaced, scar contractile forces can cause deformation of the 
ear. One of these deformities is lop or cup ear, in which the 
helical rim is either folded over, wrinkled or tight. We de-
scribe the necessity of applying otoplasty techniques to ad-
dress this problem.
Methods: A retrospective chart review analysis was 
performed to assess demographic variables, procedural 
indications and procedural outcomes in pediatric patients 
treated at our hospital for complex ear reconstruction for ear 
deformities after her surgery. Inclusion criteria were pediatric 
patients aged 0 to 21 years admitted to Shriners Hospital for 
Children-Boston from January 1, 2010 to January 1, 2021 
for burn injury, who subsequently required follow-up com-
plex ear   reconstruction for ear deformities after burn in-
jury.  Of these patients, those with  lop ear deformities who 
required construction were examined. Using the Trauma 
Registry of the American College of Surgeons (TRACS) and 
Shriners Hospital for Children Information Source (SHCIS) 
databases, we identified 12 eligible patients. Surgical proce-
dure data was obtained from the SHCIS electronic medical 
records. Surgical photographs were obtained with patient in-
formed consent. Those patients who required Medpor or car-
tilage frame reconstructions were excluded.
Results: 12 patients   required an otoplasty-type procedure 
to obtain desired results or symmetry with the contralat-
eral ear. This technique involved a posterior incision in the 
auriculomastoidmastoid sulcus, are you a year and cartilage 
modification with sutures to to re-create the antihelical fold 
an superior crus as well as conchal setback sutures.
Conclusions: Because ears are bilateral structures, symmetry 
is extremely poor. Because of multiple contractile forces on 
the external ear from secondary healing or contraction of 
skin grafts, the ear is often displaced anteriorly and the upper 
portions become folded. Treatment requires reconstruction of 
the natural folds of the ear and shortening of the helical rim 
to mastoid distance. this requires an otoplasty approach with 
a posterior incision,, exposure of the cartilaginous framework 
and modification of the cartilage with incisions and sutures. 
This technique however requires adequate soft tissue coverage 
of the ear.

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



S138 American Burn Association 54th Annual Meeting

598 Reconstruction of Trochanteric Pressure 
Ulcers with Pedicled Vastus Lateralis-
Anterolateral Thigh Flap
Burak Ozkan, MD,FEBOPRAS, Cagri A. Uysal, 
MD., PhD., Prof., FACS., Cem Aydogan, MD, 
Mehmet Haberal, MD, FACS (HON), FICS (HON), 
FASA (HON), FIMSA (HON), HON FRCS 
(GLASG)
Baskent University, Ankara, Ankara; Baskent Univer-
sity Faculty of Medicine, Ankara, Ankara; Baskent 
University, Ankara, Ankara; Baskent University, 
Ankara, Ankara 

Introduction: Trochanteric region is one of the most fre-
quent site for pressure ulcer development. High-voltage 
electric injuries with neurovascular damage is an important 
reason of paraplegia. These patients have prolonged hospitali-
zation period and develop cachexia by time.   Grade 3-4 sores 
with thoracanter major of femur exposition generally need 
flap reconstruction.  Musculocutaneous flaps are preferred to 
cover exposed bone and fill the dead space. Although loco re-
gional flaps such as tensor fasia lata, gluteus Maximus muscle 
flap have been used for thoracanteric ulcers, these flaps have 
mandatory muscles for ambulation in the following rehabili-
tation period. Another disadvantage of these flaps are the pos-
sible donor site problems due to pressure loading. Thus, we 
aimed to used vastus lateralis- anterolateral thigh(VL-ALT) 
flap for decreasing donor-site morbidity and tension. 
Methods: Between 2019 and 2021 we have operated 6 
trochanteric pressure ulcers in 5 patients. All patients had 
history of electric injury related paraplegia.  The mean age 
of the patients was 33 (24-50) The defect size were ranging 
between 5x4cm and 10x12 cm. Flap size were planned ac-
cording to exact size of the defect. VL muscle were harvested 
according to the size of dead space. The donor site was closed 
primarily in 3 patients. Split thickness skin graft were needed 
in 2 patients. Patients were hospitalized in lateral decubitus 
or supine position during follow –up. 
Results: Mean follow up time was 10  months (6-18). All 
flaps were survived. Hematoma development were seen in 
1 patient in the donor site which were treated with bed-
side debridement. No recurrence was seen during follow-up 
period.  No restriction or morbidity were encountered during 
ambulation.  
Conclusions: VL-ALT musculocutaneous flap provides the 
required tissue for dead space filling and defect closing simul-
taneously. The advantages of this flap are; lower donor site 
morbidity, perfect match in terms of skin quality and bulk, 
protecting the major muscles such as gluteus maximus and 
tensor fascia lata. The technique needs knowledge of qua-
dratus femoris anatomy which has a short learning curve.

599 Eyelash Reconstruction Utilizing a Strip Graft 
for Burn-related Madarosis: A Case Report 
and Operative Technique
Daniel N. Driscoll, MD, Robert J. Dabek, MD
Massachusetts General Hospital, Boston, Massa-
chusetts; Ascension St.Agnes Hospital, Baltimore, 
Maryland 

Introduction: Facial burns are a common occurrence with 
a small percentage causing injury to the periocular region. 
Although the eye itself is often spared, madarosis may occur 
from deep burn injury to the eyelid. Reconstruction of the 
eyelid margin is technically difficult due to the challenging 
aesthetic region, as well as specific characteristics of eyelashes. 
Although there are several options for eyelash grafting there is 
no established gold standard, and there is little to no-literature 
related to procedures involving burn madarosis.
Methods: Here we describe a case of unilateral eyelash 
grafting utilizing a composite strip graft in a 20-year-old fe-
male who sustained a 70% flame injury at the age of two.
Results: The presented results show the efficacy of this tech-
nique at restoring function and providing a good aesthetic 
result which is maintained at 1 year follow up. 
Conclusions: Utilization of a composite strip graft to re-
create the eyelid margin is a viable choice for reconstruction 
of burned upper eyelids in the appropriate patient. Further 
exploration regarding procedure timing and choice of donor 
site are warranted. 
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Introduction: The first dorsal metacarpal artery perforator 
(DMCAP) flap is frequently used to cover exposed bone, 
tendon and neurovascular structures in the hand after trauma 
and burns. The size and width of DMCAP flap is limited and 
rotation arc generally lets to cover defects up to middle pha-
lanx. Expansion of the DMCAP flap has not been reported in 
the literature and this technique might be solution to increase 
flap viability and size in order to cover defects up to distal 
phalanx.  In this study, we will describe utilization of tissue 
expander to first DMCAP and present a case of electric burns 
in with flexor contracture.
Methods: A nine-year-old male patient applied to our clinic 
with the complaint of inability to extend the second finger of 
the left hand after an electrical burn. Physical examination 
revealed flexor contracture in the distal interphalangeal (DIP) 
and proximal interphalangeal (PIP) joints. Reconstruction 
was planned for the patient with a two-session expanded first 
DMCAP flap.
In the first session, a 16 cc 5x3  cm tissue expander placed 
through a 3 cm vertical incision at the fifth metacarpal level. 
From the second postoperative week, the tissue expander was 
inflated with 1 ml of isotonic three days a week. Six weeks 
later, the DMCAP area was enlarged by giving 45 cc saline.
Results: In the second session, contractures at the level of 
the left hand 2nd finger DIP and PIP were excised.. Left hand 
2nd finger was fixated in extension with K-wire. 9x3  cm 
DMCAP flap was elevated by dissection over the paratenon 
and the pedicle was preserved. The flap was adapted to the 
defect area on the volar face with 180-degree rotation angle. 
The flap donor site was closed primarily. 
There were no complications in the post-operative period. 
K-wire was removed at 6 weeks postoperatively. The patient 
was referred to the physical therapy.
Conclusions: In cases where the tissue defect cannot be 
closed with loco regional flaps, extra tissue can be provided 
by free flaps or using tissue expanders. Primary closure of 
the donor area, appropriate flap thickness for the finger, 
and aesthetically pleasing results are among the advantages 
of the expanded DMCA flap.. However, in tissue expander 
applications in the upper extremity, the patient should be 
followed closely, and pain and finger circulation should be 
constantly questioned.
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Introduction: Bromelain based enzymatic debridement 
has been shown to have a unique selectivity for nonviable 
tissue and is being evaluated for its use in the treatment of 
select burn wounds.  The treatment has potential to augment 
more traditional operative eschar excision.  Herein, we retro-
spectively review our tertiary burn center’s early experiences 
in cases in which bromelain based enzymatic debridement 
(BBED) is paired with autologous cell suspension (ACS).  
Methods: Patients whose burn wounds were deemed eligible 
for BBED at our institution from July 2020 to June 2021 
were queried for concurrent treatment with ACS.  Inclusion 
criteria by study design consisted of 18 years of age or older, 
non-electrical and non-chemical burns, predominance of 
deep partial and/or full thickness burn, and less than 30% 
total body surface area.  Success of escharotomy by BBED, 
grafting methods, infections, transfusions, inflammatory re-
sponse, and response to grafting were analyzed.   
Results: Seven patients met inclusions criteria from July 
2020 to June 2021.   The mean age was 44 (IQR: 39-53).   
The mean TBSA was 13.7% (IQR 8-20).  The mean time 
from injury to BBED was 2.1 days (IQR 1.5-2.0).  The mean 
time to ACS after BBED was 1.3 days (IQR 1.0-1.5).  The 
mean area debrided with BBED was 2347 sq cm (IQR 1367-
3534).  All patients were determined to have complete eschar 
removal on the day of application by the multidisciplinary 
burn team.  All seven cases had deep partial thickness areas 
treated with ACS alone, with a mean area of 1574sq cm 
(IQR 877-2327). The total area treated was 11,016 sq cm.   
Only two patients required delayed grafting, a combined 
total of 1573 sq cm, meaning that 86% of the total burn 
area treated with ACS alone was recovered.  Five patients had 
ACS paired with split thickness autografts, with a mean area 
of 867 sq cm (IQR 519-1328).  Graft imbibition was noted 
to be rapid with >95% wound closure by postoperative day 
eight.   There were no graft infections, and no transfusions 
required.   White blood cell (WBC) counts decreased after 
BBED, then increased marginally after grafting. Only two 
patients had WBC >20,000 and this aided in diagnosis of one 
donor site infection and one pneumonia.  
Conclusions: In our series, BBED within three days of in-
jury paired with ACS within two days of BBED resulted in 
excellent split thickness graft take and recovery of 86% of the 
burn wounds treated with ACS alone.  
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Introduction: The most significant sequelae of foot burns 
in diabetic patients is a non-healing wound that results in 
a diabetic foot ulcer, which has been a predictor for need 
for amputation and mortality. Even minor amputations in 
patients with diabetes have a significant mortality rate. Our 
systemic review found that when 60% of a diabetic patient 
cohort with foot burns was managed by skin grafting, 29% 
subsequently required amputations, which is concerning. 
The practice at our regional burn center has been to manage 
patients with foot burns and diabetes non-operatively with 
daily dressing changes, and we believe that this may result 
in better functional outcomes, ambulatory status, and lower 
amputation rates.
Methods: A retrospective review of patients with diabetes 
and foot burns admitted to an ABA verified regional burn 
center was conducted. The primary outcome was amputa-
tion. Secondary outcomes were ambulatory status, wound 
closure, and infection. Rank sum and fisher exact tests were 
performed to compare patient demographics, comorbidities, 
uncontrolled DM (A1c >9%), and burn characteristics be-
tween patients who were treated surgically and those who 
received daily wound care only. These associations were sub-
sequently evaluated with odds ratios (OR) and 95% confi-
dence intervals (CI). A multivariable logistic regression was 
performed to evaluate for possible differentiating factors that 
resulted in maintaining ambulatory status at completion of 
burn care. Statistical significance was defined as p< .05.
Results: Of 75 patients identified, median TBSA burned 
was 2% (IQR 2), and 61% (n=46) had full thickness burns. 
Mean A1c at admission was 9% (SD 2). In terms of man-
agement, 9% (n=7) were treated with debridement and/or 
skin grafting, and 9% (n=7) later required lower extremity 
amputations. Infection during first admission developed in 
8% (n=6). At completion of burn care, 73% had normal or 
same ambulatory status, and older patients were less likely 
to maintain ambulatory status (p=.009, OR=0.92, 95% 
CI=0.86-0.98). Median time to wound closure was 95 (IQR 
130)  days, and 12% (n=9) of wounds never fully closed. 
Burn depth (second vs third degree), burn location (plantar 
burn vs other areas), uncontrolled DM, and surgical treat-
ment did not result in a statistically significant difference in 
maintaining ambulatory status at completion of burn care.
Conclusions: Diabetic patients with foot burns are best 
managed non-operatively with daily dressing changes, and 
should be allowed to heal secondarily. This may result in a 

longer time to close the wounds, but the amputation rates 
were much lower when compared to surgical management. 
However, 5% of our cohort developed diabetic foot ulcers at 
completion of burn care, which is a complex disease process 
that carries a dire prognosis.
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603 Timing of autologous spray cell suspension: 
better early than late
Spogmai Komak, MD
UT MD Anderson, Galveston, Texas 

Introduction: Autologous spray cell suspension is associ-
ated with multiple beneficial outcomes, however, the optimal 
timing of use has not been determined.   We examined the 
timing of spay cell application, and hypothesize that early 
(< 72 hr) use is associated with faster definitive wound cov-
erage, impacting multiple clinical outcomes compared to late 
( >72 hr) use of spray cells.
Methods: A retrospective review of 28 patients with 
spray cell application from March 2020 -- May 2021 was 
conducted.  Pediatric patients < 16 yrs (n=1) as well as deaths 
(n=2--including 1 withdrawal) were excluded, leaving 25 
patients. Those that received spray cells early (< 72 hrs, n=14)  
were compared to late ( >72 hrs, n=11). Time to index oper-
ation, time to spray cell application, rate of complete wound 
coverage, number of OR trips required for wound closure, 
wound infection rates, LOS / %TBSA, and overall hospital 
LOS were examined.
Results: There was no difference in demographics or   % 
TBSA burn (21.4% vs. 23/5%), between early and late spray 
cell groups.  The early group had a significantly faster time to 
index operation (1.2 dys vs. 2.5 dys P= .05), and faster time 
to spray cell application (1.6 dys vs. 18.1 dys P=.036) (Table 
1).   The early group had a greater wound coverage rate at 
index operation —64.2% complete coverage vs. 18.1% in 
the late group (p< .03). The total number of OR trips needed 
for wound coverage was less in the early group (1.5 trips / pt)  
vs. the late (7.0 trips / pt) P=0.03.  The early group had less 
wound infections, a shorter LOS / % TBSA burn (  0.83 dys 
vs. 1.85 dys  P=0.005), and shorter overall LOS (16.5 dys vs. 
46.9 dys P=0.03).
Conclusions: Autologous spray cell use has multiple ben-
eficial outcomes, however, the optimal timing   of applica-
tion has not been determined.  We report that early (< 72 hr) 
application of spray cells is associated with greater rate of 
complete wound coverage at index operation, decreased 
total number of operations needed for wound coverage, less 
wound infections, shorter LOS / %TBSA, and shorter overall 
LOS.   This is likely related to earlier definitive wound cov-
erage and closure, which is afforded by the large expansion 
ratio of spray cells.  

604 From admission to discharge: a total friction 
burn review from a single institution
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Kirk Kerkorian School of Medicine at UNLV, Las 
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Introduction: Most friction burns are adequately managed 
in an outpatient setting. However, many require hospital 
admission, operative excision, and extended care especially 
those that present at trauma or burn centers. There is a wide 
variance in friction burn management. Our goal is to re-
view the etiology, management, and outcomes of such burns 
warranting hospitalization.
Methods: We conducted a retrospective review of all fric-
tion burns admitted to a single, American Burn Association 
verified burn center from January 1, 2016 to December 31, 
2020. Individual chart analysis was performed using data 
from the hospital’s burn registry. Statistical analysis was 
performed using Chi-square and Wilcoxon rank-sum test 
with p< 0.05 being significant.
Results: Eighty-two patients met the inclusion criteria. 
Mean age was 35.4  years (95% CI 31.6-39.2). The overall 
mean Total Body Surface Area (TBSA) was 9.0 % (95% CI 
7.5-10.6), and mean TBSA of 3rd degree burns was 1.1 % 
(95% CI 0.6-1.7). The most common mechanism of in-
jury was motorcycle collision (45, 55%), followed by pedes-
trian struck by automobile (13, 16%). Fifty-four individuals 
(65%) had a concomitant injury. The most common topical 
agent used was silver sulfadiazine (52%), followed by baci-
tracin (21%). Sixteen patients (20%) required ICU level of 
care. Twenty-eight (34%) patients required surgery for their 
friction burns and 15 (18%) ultimately required a split-
thickness skin graft. The mean number of operations was 2.4 
(95% CI 1.6-3.1).
Overall, the operative group was younger (29.9 vs 38.3 years, 
p=0.026), more likely to have a concomitant traumatic brain 
injury (25% vs 7%, p=0.027) and had a longer hospital 
length of stay (17.5 vs 3.9 days, p< 0.001). Both groups had 
a similar overall TBSA (8.5% vs 10.0%, p=0.35), but the op-
erative group had larger surface area comprised of 3rd de-
gree burns (3.05% vs 0.2%, p< 0.001). Eighty-one patients 
survived with the sole death due to massive hemoptysis.
Conclusions: Friction burns resulting in hospital admission 
are associated with high-energy traumatic mechanisms and 
concomitant injuries. Patients who need operative interven-
tion of their burns typically require multiple procedures often 
culminating in a split-thickness skin graft.
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605 Revision Surgery Following Severe Frostbite 
Compared to Similar Hand and Foot Burns
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apolis, Minnesota 

Introduction: Severe frostbite is associated with high levels 
of morbidity through loss of digits or limbs.   The current 
practice is to salvage as much of the limb/digit as pos-
sible with the use of thrombolytic and adjuvant therapies.   
Sequalae from amputation can include severe nerve pain and 
poor wound healing requiring revision surgery.  The aim of 
this study was to examine the rate of revision surgery after 
primary amputation and compare this to revision surgery in 
isolated hand/foot burns.
Methods: Frostbite and burn patients from 2006 to 2019 
were identified in the prospectively maintained database at a 
single urban burn and trauma center.  Patients with primary 
amputations related to isolated hand/foot burns or frostbite 
were included in the study. Descriptive statistics included 
Student’s T-test and Fisher’s Exact test.
Results: A total of 63 patients, 54 frostbite injuries and 9 
isolated hand or foot burns, met inclusion criteria for the 
study. The rate of revision surgery was similar following frost-
bite and burn injury (24% vs 33%, P=0.681). There were no 
significant differences in age, gender, or LOS on the primary 
hospitalization.  Neither the impacted limb nor the presence 
of infection or cellulitis on primary amputation were associ-
ated with future need for revision surgery. Of the 16 patients 
requiring revision surgery, 5 (31%) required additional de-
bridement alone, 6 (38%) required re-amputation alone, and 
5 required both. A total of 6 patients (38%) had cellulitis or 
infection at the time of revision surgery. Time from primary 
surgery to revision ranged from 4 days to 3 years. 
Conclusions: Planned, delayed primary amputation is a 
mainstay of frostbite management. To our knowledge, this 
is the first assessment of revision surgery in the setting of se-
vere frostbite injury. Our observed rate of revision surgery 
following frostbite injury did not differ significantly from re-
vision surgery in the setting of isolated hand or foot burns. 
This study brings up important questions of timing and sur-
gical planning in these complex patients that will require a 
multicenter collaborative study.

606 Novel application of a surgeon-operated clysis 
delivery system in burn surgery
Alexander Morzycki, MD MSc, Joshua N. Wong, MD 
MSc FRCSC
Division of Plastic and Reconstructive Surgery, Uni-
versity of Alberta, Edmonton, Canada, Edmonton, 
Alberta; Division of Plastic Surgery, Department of 
Surgery, University of Alberta, Edmonton, Alberta 

Introduction: Tangential excision of burns is associated with 
significant bleeding. Sub-eschar insufflation of epinephrine-
containing clysis has shown to decrease blood loss and associ-
ated complications. Administration of adrenaline-containing 
infiltrates are also beneficial in the harvest of split thickness 
skin grafts. Clysis is typically delivered with the assistance of 
a perfusionist-operated system. This method, however, is as-
sociated with significant cost and dependent on personnel 
availability. This study evaluated the use of a novel surgeon-
operated fluid management system in the delivery of clysis in 
burn surgery.
Methods: Our initial experience with a novel fluid man-
agement system is presented. Prospective collection of in-
filtration data, including average temperature, pressure, and 
volume of clysis was performed. Patient and burn factors 
were evaluated and complications collected. Finally, a cost-ef-
fectiveness analysis was conducted.
Results: Thirty-seven consecutive cases comprising 22 adult 
patients (15/22, 68% male), with a mean age of 49 years (+/- 
19) were reviewed. The mean % total body surface area of 
all patients was 39 (+/- 21.7). The mean temperature, pres-
sure and volume of administered clysis was 32.2 degrees 
Celsius (+/- 4.4), 265.04 mmHg (+/-56.17), and 5805.8 mL 
(+/- 4844.4), respectively. The mean dose of epinephrine 
administered was 14.5mg (+/- 12.1). The mean temperature 
variability was 1.1 °C (+/- 1.2). Total mean packed red blood 
cells (PRBC) transfused was 507.6  mL (+/- 624.4). There 
were no recorded complications. We identified a cost savings 
of $20,766 CAD over the cases examined.
Conclusions: We present the novel application of a fluid 
management system in burn surgery. This technique provides 
rapid and safe infiltration of warmed clysis. We are able to 
maintain intra-operative euthermia despite a large volume 
of administered clysis and significant intraoperative vulner-
ability to hypothermia. In addition, this technique may be 
transfusion-sparing. The introduction of this method of clysis 
administration was associated with significant cost-savings.
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607 Use of Autologous Skin Cell Suspension 
(ASCS) for Full-thickness Burn Injuries 
Reduces Autograft Procedures
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Introduction: Pediatric burn patients and patients with 
large TBSA injuries are vulnerable to morbidity and mor-
tality, requiring multiple autograft (AG) procedures to obtain 
definitive closure due to limited donor site availability. The 
primary objective of this study was to understand the impact 
of ASCS, as an AG-sparing technology, on the number of 
AG procedures required to achieve definitive closure of full-
thickness (FT) acute thermal burns.    
Methods: Retrospective analyses of real-world data were 
conducted, evaluating clinical outcomes of ASCS-treated 
patients in prospective, uncontrolled observational studies 
compared to control data from patients in the National 
Burn Repository version 8.0 (NBR) who had conventional 
AG (SOC). The pediatric population consisted of patients 
< 18 years of age, inclusive of any size TBSA, and the adult 
cohort included patients ≥ 18 years of age with >50% TBSA 
injury. Propensity score stratification was used to reduce bias 
attributable to potential differences in age, sex, %TBSA, 
and Baux scores between nonrandomized cohorts.   Clinical 
outcomes evaluated included number of AG treatments, 
length of stay (LOS), healing, and mortality. Additional ad-
verse events were evaluated and compared to historical SOC 
data sets.
Results: The median number of AG procedures for pediatric 
patients treated with ASCS and control NBR cohorts was 1.0 
(1.0-5.0) and 2.0 (1.0-20.0), respectively.  For adult patients, 
the ASCS-treated and NBR cohorts had medians of 2.0 (1.0-
6.0) and 5.0 (1.0-32.0) treatments, respectively. Overall, 
ASCS lead to approximately 60% fewer mean AG procedures 
for both populations.   By week 8, re-epithelialization was 
observed in 91.8% and 90.6% of wounds in the pediatric and 
adult ASCS-treated cohorts.  Median LOS for both cohorts 
were not different between the treatment groups.  No signifi-
cant differences were observed for mortality between cohorts 
and no adverse events attributed to ASCS were reported.
Conclusions: ASCS treatment reduced the number of AG 
procedures needed to achieve closure, benefiting patients and 
offering burn centers reduced complexity and cost in the pa-
tient care pathway. While LOS was not significantly reduced 
in this study as seen in other reports, this finding may be con-
founded due to potential differences in the patient cohorts 
relative comorbidities and polytrauma, as well as variability 
in clinical site inpatient/outpatient management strategies 
for OT/PT.  

608 Utilization of Phase-Based Guidelines For 
Patient Care After Application of Cultured 
Epithelial Autograft
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tah; University of Utah Burn Center, Salt Lake City, 
Utah; University of Utah Burn Center, Salt Lake 
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Introduction: Cultured epithelial autografts (CEA) have 
been clinically utilized since 1981 & can be a lifesaving pro-
cedure in patients with extensive full thickness burns. CEA 
is more susceptible to bacterial contamination & complete 
graft loss than traditional split-thickness autografts, yet no 
standard of practice exists for the postoperative care of these 
grafts to minimize infection & maximize graft take.
Prior to 2019, care of CEA patients at our institution was not 
standardized & instead varied upon the attending surgeon’s 
practice. With the input of interdisciplinary team members, 
CEA patient care was standardized via phase-based guidelines 
(PBGs), leading to improved team communication & 
improved patient outcomes.
Methods: PBGs were created via interdisciplinary collab-
oration among surgeons, APCs, nursing staff, PT/OT, & 
psychosocial providers. Team members agreed upon 3 facets 
of patient care: Wound Care/Airing Out, Restrictions/
Visitors, & Burn Therapy (Figure 1). As wounds progressed 
postoperatively, patient phases were advanced, liberalizing 
them from rigorous infection-prevention techniques to strict 
unit standards for non-CEA burn patients.
In 2019, the utilization of patient-specific CEA care plans 
ceased in favor of standardized PBGs. A retrospective chart 
review was conducted on all patients from 2018-2021 who 
received CEA & survived their injuries. Some patients under-
went a single CEA application while others underwent mul-
tiple operations. CEA graft take was assessed on all wounds 
from each surgery.
Results: CEA was rarely used at our institution. Beginning 
in 2018, seven patients received CEA & survived their 
injuries, ranging in age from 4-59 yrs (mean 24) & %TBSA 
from 38-80 (mean 53) (Table 1). Implementation of PBGs 
correlated with subjective improvement in team communica-
tion & increased mean percentages of CEA graft take from < 
35% to >75%.
Conclusions: PBGs have standardized care for our CEA 
patients, eliminated communication errors among team 
members, & increased CEA graft take. Further research is 
needed to determine efficacy in decreasing infection, antibi-
otic use, hospital stay length, & mortality in these patients.
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609  Available non-invasive skin probes distinguish 
between normal skin and hypertrophic scar 
but not laser-treated scar
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Introduction: Skin fibrosis is the most under-studied fi-
brotic condition, and as such, there are limited treatment 
options for hypertrophic scar (HTS). HTS is difficult to study 
because scars improve over time, thus making the distinction 
between natural improvements and interventions difficult. In 
addition, clinical, histologic, cellular, and molecular outcome 
metrics are not agreed upon among providers/researchers. It 
was hypothesized that a set of non-invasive skin probes would 
be able to distinguish between HTS and normal skin (NS), 
but not between HTS before and after treatment with frac-
tional ablative laser, despite histologic-level evidence showing 
improvement with treatment. 
Methods: Wounds were created and HTS were allowed 
to form (n=8 scars). At Day 77, HTS and NS (n=4) were 
assessed with non-invasive skin probes measuring elasticity 
and trans-epidermal water loss (TEWL). HTS were then 
treated with CO2 fractional ablative laser (FLSR) at 70 mJ, 
250Hz, and 1% density. The same data, sample collection, 
and FLSR treatment was carried out at weeks 1, 2, 3 and 
4. Formalin-fixed biopsies were processed and stained with 
H&E, Herovici, Masson’s Trichrome, and Picrosirius red 
stains. Collagen type and architecture were qualitatively 
evaluated. Rete ridge ratio (RRR) was calculated from H&E 
stains. 
Results: All stains distinguished between HTS and NS 
with ease. Herovici stain showed differences in collagen ar-
chitecture and collagen type after treatment with FLSR. Pre 
laser treatment, elasticity was different between HTS and 
NS (290.50±32.90 N/m vs. 90.92±5.61 N/m, p< 0.001). 
However, elasticity did not change after FLSR   at 1, 2, 3, 
or 4 weeks (248.17±48.54, 215.54±44.68, 295.29±37.5, 
290.79±30.17, p >0.05). RRR was different between HTS 
and NS (1.22±0.11 vs. 1.51±0.03, p=0.08). FLSR induced a 
significant increase in RRR in HTSs (pre=1.3±0.1 vs. week 
4=1.9±0.1, p< 0.05). Pre-treatment, TEWL was different 
between HTS and NS (12.96±1.99 g/m2h vs. 8.72±1.11 g/
m2h, p=0.09). However, TEWL did not change after FLSR 
at 1, 2, 3, or 4 weeks (15.95±1.99, 20.35± 3.15, 15.9±1.96, 
14.01±2.22, p >0.05).

Conclusions: Outcome metrics that non-invasively measure 
the qualities of scar are critical for HTS research to evaluate 
treatment effectiveness. Currently available technologies 
distinguish between NS and HTS well. However, they are 
inadequate to distinguish scars pre- and post-treatment de-
spite evidence at the histologic level that changes occur. New 
technologies should be developed that are able to more effec-
tively demonstrate changes to HTS after treatment. 
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Introduction: Keloids are disfiguring, fibroproliferative 
lesions that can result from an abnormal wound healing 
process. Keloids are characterized by excessive and ab-
normal deposition of extracellular matrix and unrestrained 
expansion beyond the original wound boundary. Keloids 
are challenging to treat, with low response rates to current 
interventions and high recurrence rates. Development of 
more effective, targeted therapies will require a deeper un-
derstanding of the mechanisms driving keloid pathology. It 
has been widely reported that keloids are characterized by 
the presence of myofibroblasts, which are specialized, con-
tractile fibroblasts that express alpha-smooth muscle actin 
(αSMA) and play important roles during wound healing and 
tissue remodeling. However, the evidence supporting a role 
for myofibroblasts in keloid development is inconclusive, 
with conflicting reports in the literature. This complicates 
development of more effective therapies, as the benefit of 
interventions targeting myofibroblasts is unclear. The cur-
rent study evaluated the presence of αSMA+ myofibroblasts 
in keloids, and analyzed αSMA expression in keloid-derived 
fibroblasts, to determine whether myofibroblast presence can 
be considered diagnostic of keloid lesions.
Methods: Keloid, hypertrophic scar (HTS), and normal 
human skin samples were collected with Institutional Review 
Board approval and primary fibroblast cultures were es-
tablished. Myofibroblasts in tissue sections were localized 
by αSMA immunostaining, and αSMA expression in 
pericytes of blood vessels was distinguished from αSMA+ 
myofibroblasts by collagen IV immunostaining of vessels. 
Expression of αSMA mRNA (ACTA2 gene) was measured 
using quantitative real-time PCR. Statistical analysis via t test 
was performed using SigmaPlot.
Results: Normal human skin samples did not exhibit 
αSMA+ myofibroblasts (0/8), but myofibroblasts were 
identified in 53% of keloids (8/15) and 60% of HTS (3/5) 
tissue samples. When present in keloids or HTS, the αSMA+ 
cells were not uniformly distributed, but were often observed 
in clusters in the deeper regions of the lesions. Comparison 
of ACTA2 mRNA expression did not reveal any significant 
differences between normal skin and keloid tissues (N=3/
group), or between normal fibroblasts (N=7 donors) and ke-
loid fibroblasts (N=9 donors).
Conclusions: The results suggest that although many 
keloids contain αSMA+ myofibroblasts, these cells do not 
appear to be diagnostic for keloids. Therefore, therapies 
that target myofibroblasts may not be effective for all ke-
loid lesions. However, a limitation of this study is that only 
excised keloid and HTS tissues, which tend to be larger, more 
mature lesions, were examined; thus we cannot rule out a 
potential role for myofibroblasts in early development of ab-
normal scars.

611 Progressing necrosis, how to make it stop? 
Clostridial collagenase debridement salvages 
the zone of stasis
Rajiv Sood, MD, Robert N. Bearden, PhD., 
Rosie Frederick, PhD
JMS/BRCA, Augusta, Georgia; Smith and Nephew, 
Fort Worth, Texas; Smith+Nephew, Fort Worth, Texas 

Introduction: In burns, conversion of partial thickness 
to deeper, full-thickness burns is largely attributed accu-
mulation of chemical and mechanical mediators altering 
physiologic processes of tissue viability. Studies suggest 
that c.  collagenase debridement digest denatured collagen 
without degrading otherwise intact collagen in granulation 
and healthy tissue. Moreover, modulating cellular responses 
to foster an anti-inflammatory milieu. To better understand 
c. collagenase effects in treatment of burns and salvaging the 
zone of stasis, we evaluated its ability to effectively debride 
while minimizing secondary necrosis for translative under-
standing associated with our clinical algorithm
Methods: In this prospective, controlled animal study, deep-
partial thickness burns were created on the caudal dorsa. 
Following burn injuries, wounds were immediately cleaned 
and treated with either c.  collagenase or a hydrogel. Daily 
treatment was provided. At selected time points, punch 
biopsies were obtained from unburned interspaces, fixed and 
prepared for evaluation. In tandem with pathological and his-
tological assessment, samples were examined for cellular and 
analyte constituents
Results: Gross images and histology revealed, c. collagenase 
treatment reduced necrosis and apoptosis. In control burns, 
papillary and reticular dermal collagen was shown to be disor-
ganized and advancing in necrosis as exhibited by significant 
(p< 0.001) staining of HMGB1. In contrast, the interstices 
of c. collagenase treated burns demonstrated earlier sloughing 
of the epidermal layer with a clearly defined basement mem-
brane and significantly (p< 0.001) reduced HMGB1 staining. 
Moreover, activated caspase 3a staining was significantly (p< 
0.05) reduced in c.  collagenase treated burn wounds. In 
assessing the inflammatory response, c.  collagenase-treated 
wounds exhibited significantly (p< 0.05) greater neutrophil 
influx at day 1, with macrophage recruitment throughout 
days 1, 2, and 4.  In further evaluation, macrophage polar-
ization to MHC II and vascular network maintenance was 
significantly (p< 0.05) increased in c.  collagenase treated 
wounds
Conclusions: These data corroborate our clinical treatment 
algorithm, supported by presented case studies. Providing 
further evidence to potential cellular mechanisms to com-
plement the clinical scenario. Thus, warranting inclusion 
of early treatment of c. collagenase debridement to preserve 
tissue from progressive necrosis
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612 A Novel Antimicrobial Bioresorbable 
Matrix is Compatible With A Collagen And 
Glycosaminoglycan Bioresorbable Wound 
Matrix
Michael Schurr, MD
MAHEC, Fairview NC, North Carolina 

Introduction: Skin substitutes are indicated for clean 
wounds because their use in colonized or infected wounds 
can lead to non-adherence, loss of graft, and subsequent waste 
of resources. Wound colonization can be hard to detect, and 
skin substitutes can trap microbes and potentiate wound in-
fection. Therefore, the aim of this study was to evaluate the 
compatibility of a novel bioresorbable antimicrobial wound 
matrix containing low levels of silver (Silver Matrix), with a 
widely used skin substitute composed of a crosslinked bovine 
tendon collagen and glycosaminoglycan matrix (Collagen 
Matrix), to assess effects on wound healing progression and 
bioburden management.
Methods: Clean and contaminated full-thickness wounds 
were made using a porcine model, and treated with either 
Silver Matrix or Collagen Matrix. Treatment groups included: 
1) Clean treated with Silver and Collagen Matrix, 2) Clean 
treated with Collagen Matrix only, 3) Contaminated treated 
with Silver and Collagen Matrix, and 4)  Contaminated 
treated with Collagen Matrix only. The Silver Matrix was ap-
plied directly to the wound bed, followed by the Collagen 
Matrix. Clean wounds were analyzed 14 and 27 days after 
treatment to evaluate wound healing progression as evidenced 
by angiogenesis, re‐epithelialization, inflammation, and fi-
broplasia. Contaminated wounds were analyzed 5 days after 
treatment to measure bacteria reduction, as evidenced by 
colony forming units (CFUs). 
Results: At day 14, angiogenesis, re‐epithelialization and 
fibroplasia were insignificantly different, and inflammation 
markers were modestly higher in the Silver and Collagen 
Matrix group. At day 27, there were no statistically signifi-
cant differences in these metrics between groups. At day 5, 
infected wounds treated with Silver and Collagen matrix 
showed a 2-log reduction in CFUs, whereas wounds treated 
with Collagen Matrix only did not show a reduction.
Conclusions: Covering full-thickness porcine wounds with 
a bioresorbable Silver Matrix before application of the skin 
substitute Collagen Matrix resulted in a significant decrease 
in bioburden without impairing wound healing progression.

613 Evaluation of Non-Euphoric 
Phytocannabinoid Elixir 14 (NEPE-14) 
Application in Deep Partial-Thickness Burn 
Wounds
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Angela R. Jockheck-Clark, PhD, Robert J. Christy, PhD
US Army Institute of Surgical Research, San Antonio, 
Texas; The Metis Foundation, San Antonio, Texas; 
U.S. Army Institute of Surgical Research, San 
Antonio, Texas; U.S. Army Institute of Surgical 
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Institute of Surgical Research, Ft Sam Houston, 
Texas; U.S. Army Institute of Surgical Research, San 
Antonio, Texas 

Introduction: Combat-related burn wounds can be caused 
by exposure to a wide variety of agents including heat, elec-
tricity, radiation, chemicals, and friction. Early intervention 
can decrease injury severity by preventing excess inflammation 
and improve long term healing outcomes. In recent years, nu-
merous studies have demonstrated that cannabinoids can trigger 
anti-inflammatory responses and promote wound closure. This 
study investigates whether a proprietary, non-euphoric, topical 
cannabinoid formulation (NEPE-14) facilitates burn wound 
healing when compared with Silverlon®, the military standard of 
care for burns incurred while in the field. 
Methods: Forty-eight deep-partial thickness burns were 
created on the dorsum of four anesthetized swine (Sus scrofa 
domestica) using a thermocoupled burn device at 100°C. One 
hour following burn, biopsies from each site were collected 
and either NEPE-14, NEPE-14 Vehicle Control, Silverlon®, 
or dry gauze was placed on the wound. Wounds were assessed 
on post-burn days (PBD) 3, 7 and 14. Assessments consisted 
of digital photographs, Laser-Speckle imagery (blood perfu-
sion), FLIR imagery, MolecuLight® imagery and biopsies for 
histology and immunohistochemistry.
Results: By PBD 14, no significant differences in 
re-epithelialization or contraction were observed between any 
of the tested treatment groups. Silverlon® had the highest per-
cent re-epithelialization with 42%, and the Vehicle control 
has the lowest percent re-epithelialization with 28 %. Both 
NEPE-14 and dry gauze performed intermediately with 29% 
and 34% re-epithelialization, respectively. On PBD 14, the 
wounds of the NEPE-14 treated wounds contracted 8%, the 
vehicle control 7%, Silverlon® treated wounds 10%, and gauze 
treated wounds showed 9% contraction compared with the 
original wound area. Blood perfusion at PBD 14 indicated 
that NEPE-14 treated wounds had the lowest amount of 
observed blood flow and the gauze treated wounds contained 
the highest amount of observed blood flow. However, no sta-
tistically significant differences were observed.
Conclusions: No statistically significant results were seen be-
tween treatment groups for contraction, re-epithelialization, 
or blood perfusion. Although not significant, blood perfu-
sion results indicate that NEPE-14 treatment had the lowest 
amount of blood flow, which can be seen as an indicator of 
healthy underlying tissue and a wound re-epithelializing. At 
PBD 14, all treatment groups had slightly contracted after 
increasing in wound area on PBD 3 and 7, which is a pattern 
seen in similar burn injury studies. We are currently awaiting 
histological analysis to strengthen our re-epithelialization 
results and evaluate burn wound progression.
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614 Laser-treatment of Hypertrophic Scar Induces 
Change to Epidermal Histoarchitecture 
Correlating to Improved Epidermal Barrier 
Function
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Introduction: Mechanisms and timing of hypertrophic scar 
(HTS) improvement with laser therapy are incompletely un-
derstood. Epidermal keratinocytes influence HTS through 
paracrine signaling, yet they are understudied compared 
to fibroblasts. It was hypothesized that fractional ablative 
CO2 laser scar revision (FLSR) would change the fibrotic 
histoarchitecture of the epidermis in HTS. 
Methods: Duroc pigs (n=4 FLSR and n=4 controls) were in-
jured and allowed to form HTS.  HTS and normal skin (NS) 
were assessed weekly by non-invasive skin probes measuring 
trans-epidermal water loss (TEWL) and biopsy collection. There 
were 4 weekly FLSR treatments. Early laser treatment began on 
day 49, and late began on day 77.   Punch biopsies from NS 
and HTS were processed and stained with H&E. Image J was 
used to obtain epidermal thickness and rete ridge ratios (RRR). 
Gene and protein expression of involucrin (IVL) was examined 
through qRT-PCR and immunofluorescent (IF) staining.
Results: After treatment, peeling sheets of stratum corneum 
were apparent which were not present in the controls. TEWL 
was increased in HTS vs. NS at day 49 indicating decreased 
barrier function (42.2±8.0 vs. 22.0±4.62g/m2h, p=0.05). In 
the early group, TEWL was significantly decreased at week 
4 to 16.4±3.5 g/m2h (p< 0.05). The late group was not sig-
nificantly altered from NS at the pre-laser timepoint (day 
77=12.1±1.99  g/m2h). Hence, there was no decrease in 
TEWL post-FLSR. After 4 sessions, epidermal thickness was 
significantly increased in treated scars in both FLSR groups 
(early:pre=85.6±6.8 vs. week 4=115.2±12.0  µm, p< 0.01) 
and (late:pre=75.2±6.6 vs. week 4=125.7±12.0 µm p< 0.001, 
n=8 scars,). There was no increase in controls. Late inter-
vention significantly increased RRR (pre=1.3±0.1 vs. week 
4=1.9±0.1, n=8 scars, p< 0.05), and early treatment trended 
towards increase (pre=1.17±0.05 vs. week 4=1.4 + 0.1). There 
was no increase in controls. There was increased IVL gene 
expression in HTS vs. NS that decreased after FLSR. Eight 
scars had up-regulated gene expression of IVL vs. NS levels 
pre-treatment (FC >1.5) compared to 4 scars at week 4. This 
was confirmed by IF where IVL staining decreased at week 4.  
Conclusions: Changes in epidermal HTS histoarchitecture 
and expression levels of epidermal differentiation markers 
were induced by FLSR. The timing of laser intervention 
contributed to differences in TEWL, epidermal thickness, 
and RRR.

615 Evaluation of Topical Off-The-Shelf Therapies 
to Improve Burn Wound Healing During 
Prolonged Field Care
David E. Varon, BA, Kristo Nuutila, MSc, 
PhD, Laura E. Cooper, MD, Javier Chapa, BS, 
Franklin Valdera, MD, Sean E. Christy, BS, 
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Introduction: Burns are common injuries in the battlefield. 
Given austere environments, prolonged field care (PFC) is 
often necessary. Delays in surgical debridement create a risk 
of infection and deranged healing for burn patients. As such, 
this study attempts to identify the best commercially available 
off-the-shelf (OTS) dressings with field-deployable potential. 
Methods: Deep-partial thickness burns (1" diameter) were 
created on the dorsum of 3 anesthetized pigs utilizing a 
thermocoupled burn device at 100°C for 15s. Non-surgical 
debridement was done 1-h post-burn creation and either an 
OTS dressing or standard-of-care (SOC) treatment (Silver 
Sulfadiazine) was applied to the wound in order to simulate 
a PFC environment. OTS dressings were randomized and 
included irradiated sterile human skin allograft (ISHSA), 
alloplastic absorbable skin substitute (AASS), and synthetic 
polyurethane dermal matrix (SPDM). Wounds were serially 
assessed on post-burn days 3, 7, 14, 21, and 28. Assessments 
were conducted using a combination of photographs, his-
tology, and quantitative bacteriology. Endpoints included 
burn wound progression, re-epithelialization, wound con-
traction, scar elevation index (SEI), and colony forming units 
(CFU). 
Results: No statistically significant differences in burn 
wound progression were seen on days 3 and 7 for the ISHSA 
or SPDM and the SOC. The differences between the AASS 
and the SOC were statistically significant on both days 
(p≤0.05). Day 21 re-epithelialization results for the ISHSA, 
AASS, SPDM and SOC treated wounds were 30%, 85%, 
95%, and 78% re-epithelialized, respectively. The difference 
between the AASS and the SOC was statistically significant 
(p≤0.05). Results showed that by day 28, wound contraction 
for the ISHSA, AASS, SPDM and SOC treated wounds were 
65%, 80%, 82%, and 78%, respectively. No statistically sig-
nificant differences in wound contraction were seen for any of 
the OTS dressings and the SOC. SEI showed no statistically 
significant difference in scar hypertrophy between the OTS 
dressings and the SOC on day 28. CFU results showed no 
statistically significant differences between the OTS dressings 
and the SOC on days 3 and 7. 
Conclusions: Three OTS dressings were compared to the 
SOC for use in the PFC setting. Generally, all the dressings 
performed well when compared to the SOC in terms of burn 
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wound progression, re-epithelialization, wound contraction, 
SEI, and CFU. Although significant differences in burn pro-
gression and re-epithelialization for burns treated with AASS 
were seen. In the future, we hope to continue to discover and 
test various OTS dressings to determine their appropriateness 
for use in the PFC setting.

616 Application of Antibacterial Thermosensitive 
Collagen-Based Hydrogel in Wound Healing
Nafise Amiri, Pharm D, PhD, Sahand Ghaffari, MSc 
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Introduction: Burn wound infections are a serious com-
plication of thermal injury. Among the many factors that 
may limit effective wound healing in patients with burn, 
bacterial infection and poor cell recruitment appear as the 
leading causes for prolonged healing. Thus, a novel strategy 
that aims to prevent bacterial infection within the wound, 
while at the same time providing structural scaffolding that 
promotes endogenous tissue repair, would be of great in-
terest. As a nutritional protective barrier for the wound, we 
developed a thermosensitive collagen-based matrix called 
MeshFill (MF) that contains all nutrition required for cell 
growth with the ability to fill up all the cavities and void areas 
in wounds regardless of their geometry. In a previous study, 
MF was successfully combined with partial-thickness mesh 
grafted skin in a porcine model and improved healing and 
aesthetic outcomes. In the present work, we report on the 
development, and in vitro and in vivo testing of a new formu-
lation of MF containing silver nanoparticles (AgNPs), which 
simultaneously prevent bacterial infection and promote skin 
regeneration.
Methods: We fabricated MF/Ag formulation by loading 
different concentrations of AgNPs in MF hydrogel. 
The antibacterial activity of MF/Ag formulation against 
Methicillin-resistant Staphylococcus aureus (MRSA) and 
Pseudomonas aeruginosa (PA) was examined in vitro. The 
wound healing efficacy of the formulation was evaluated 
in a silicon ring splinted delayed wound healing model in 
rats.   The splinted full-thickness wounds were generated on 
the back of rats and treated with either MF or MF/Ag with 
different concentrations of AgNPs or were bandaged with 
no treatment (NT) as a control. The healing process was 
monitored for 18 days. Clinical wound measurements and 
histological assessments were performed to compare different 
treatment regimens
Results: The results of in vitro antibacterial study showed 
MF/Ag released a sufficient concentration of silver which 
caused a marked reduction in colony forming units (CFU) 
of MRSA and PA as compared to MF alone. MF/Ag did not 
show any cytotoxicity to human fibroblast. Moreover, the re-
sult of the animal study confirmed the safety and efficacy of 
applying different concentrations of AgNPs loaded in MF 
without compromising the healing outcome in our rat model.

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



April 5–8, 2022 • Las Vegas, NV S149

Conclusions: These findings suggest that AgNPs loaded MF 
would be a safe, nutritional, flowable hydrogel that provides 
an ideal moisture environment for healing while protecting 
the wound from bacteria and can potentially be used as a 
functional scaffold in partial-thickness mesh grafted skin in 
burn patients.

617 Indocyanine Green: Harnessing Novel 
Methods to Identify Burn Wound Healing 
Potential
Jocelyn C. Zajac, MD, Angela Gibson, MD, PhD, 
FACS, Aiping Liu, PhD, Sameeha E. Hassan, BS
University of Wisconsin School of Medicine and Pub-
lic Health, Madison, Wisconsin; University of Wis-
consin School of Medicine and Public Health, Mad-
ison, Wisconsin; University of Wisconsin-Madison, 
Madison, Wisconsin; University of Wisconsin School 
of Medicine and Public Health, Madison, Wisconsin 

Introduction: Objective determination of burn wound 
healing potential remains elusive and significantly impacts 
decision making for surgery, the extent of tissue excised 
intraoperatively and the use of donor site-sparing alternative 
tissue therapies. Indocyanine green angiography (ICGA) has 
promise as an adjunct to evaluate healing potential, but feasi-
bility has limited adoption in clinical practice. Delayed fluo-
rescence imaging of indocyanine green (ICG), in a method 
called second-window ICG (SWIG), is a new technique 
used intraoperatively to guide tumor resection via increased 
peritumoral endothelial permeability. The objective of this 
study is to examine ICGA and SWIG fluorescence in burns 
requiring excision and grafting, and to correlate SWIG fluo-
rescence to microscopic localization of inflamed and necrotic 
tissue.
Methods: Deep partial thickness, indeterminate depth or 
full thickness burns were identified in adult patients sched-
uled for excision and grafting. 24 hours prior to surgery, base-
line bright light and fluorescence images were obtained before 
the administration of up to 5  mg/kg ICG intravenously. 
ICGA was performed within 5 minutes of infusion initia-
tion. On the day of surgery, bright light and SWIG fluores-
cence images were obtained before and after burn excision. 
The excised tissue was imaged ex-vivo to determine the pres-
ence of fluorescence in the tissue compared to that remaining 
within the wound bed. Excised tissue was processed for histo-
logic analysis of cellular architecture, viability, inflammation 
and necrosis. Macroscopic ICGA and SWIG fluorescence 
images were compared to the associated microscopic tissue 
sections to determine the presence of inflammatory infiltrate, 
localization of non-viable tissue, and co-localization of ICG 
fluorescence.
Results: ICGA imaging performed preoperatively 
demonstrated variable fluorescence throughout the burns 
without a clear cutoff value to delineate deep partial versus 
full thickness burns. SWIG imaging revealed a speckled 
fluorescence pattern prior to burn excision that became dif-
fuse after excision suggesting a potential utility of SWIG to 
intraoperatively identify excision completion. ICGA and 
SWIG fluorescence demonstrated an inverse relationship, 
and SWIG fluorescence was associated with non-viable tissue.
Conclusions: ICGA imaging alone was unreliable to de-
lineate the need for surgical intervention. SWIG imaging of 
burn injuries may represent a valuable tool to guide the ex-
tent of excision intraoperatively and reduce unnecessary exci-
sion of viable tissue. Further studies are needed to understand 
SWIG fluorescence at the inflammation-necrosis border and 
how ICGA fluorescence along with SWIG can synergistically 
improve detection of healing potential in burn patients.
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618 Firefighter Resiliency Project: Survey Findings 
and Implications for a Program Model
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Introduction: Firefighters are trained to respond to an array 
of acute emergencies that culminate in repeated exposure to 
trauma subsequently impacting their mental health. Yet, they 
often fail to seek services that could mitigate those adverse 
effects due to stigma, as well as a dearth of systematized re-
sources and first responder proficient trained mental health 
professionals. This study explored work-related traumatic 
event exposure, PTSD symptomatology, levels of depression, 
anxiety, and suicide risk, and barriers to care for firefighters 
in a designated catchment area of a southeastern state. Results 
were used to inform local departments interested in culture 
change and intervention, as well as providing the basis for 
successfully obtaining federal grant monies. 
Methods: Using Qualtrics, a web-based survey platform, 
researchers administered a cross-sectional survey to firefighters 
between Fall 2020 and Spring 2021. The survey included the 
PCL-5, PHQ-9, GAD-7, SBQ-R, and BACE. Descriptive 
statistics, correlations, and independent t-tests were run to 
determine the level of trauma exposure and clinically signif-
icant mental health symptomatology, associations between 
different types of trauma and mental health symptoms, and 
barriers to accessing care. The sample (N=511) primarily 
identified as Caucasian (n=421) and male (n=477). Mean age 
and time in fire service were 39.1 and 14.5 years, respectively. 
Results: In this sample, 18.7% met the criteria for a pro-
visional diagnosis of PTSD based on the PCL-5; 24.4% 
met the criteria for moderate to severe depression based on 
the PHQ-9; 14.5% met the criteria for moderate to severe 
anxiety based on the GAD-7; and 13.7% reported a signif-
icant risk of suicidal behavior as measured by the SBQR. 
Firefighters also indicated the following as the most common 
barriers to accessing care: 1)  being unsure of where to get 
care (47.3%); 2) thinking the problem would get better itself 
(41.8%), 3) feeling embarrassed or ashamed (39%), 4) con-
cern that they might be seen as weak for having a mental 
health problem (36.2%), and 5) thinking they did not have 
a problem (34.3%). 
Conclusions: Due to the high levels of work-related trauma 
exposure, firefighters in this study were at an increased risk of 
developing mental health symptomatology including PTSD,  
depression, anxiety, and risk of suicidal behavior when 
compared to the general population. Additionally, perceived 
and actual barriers to care provided implications for the grant 
program application.
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Patients: Effects of Acupuncture in Pain Score 
and Medication.
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Introduction: Pain management in burn patients is a com-
plex ongoing problem. Opioid and non-opioid medications 
have historically been used as the primary pain management 
modality in burn care. Considering the ongoing opioid ep-
idemic, a multidisciplinary holistic approach is needed for 
pain management. Acupuncture has been recognized to help 
in different settings such as chronic back pain, neurological 
problems, depression, and anxiety.
We hypothesize that burn and wound patients receiving ac-
upuncture will have a decrease in opioids and non-opioid 
medications on acupuncture day (ACd) compared to non-
acupuncture day (n-ACd) and a reduction of pain scores be-
fore and after acupuncture.
Methods: A prospective observational study in all patients 
admitted to the burn service was made. We exclude patients 
that were unable to provide consent or age 6  years and 
younger.
A numeric pain score (1-10) was collected from the patients 
before and after each acupuncture session; if patients were 
sleeping after acupuncture pain score was collected  when 
they woke up. A prospective collection of daily opioids and 
non-opioids medications was made. Opioids were converted 
to daily morphine equivalents (MME).
Results: From February to August 2021, 53 patients on 
the burn service were treated with acupuncture for a total of 
185 sessions. The median age was 49 years (IQR:32.5-63.0). 
Median TBSA for burn patients was 3.3% (IQR:1.5-8.1). 
The number of sessions per patient ranged from 1-12 with 
a median of 3 (IQR1.7-4). Before acupuncture, the median 
pain score was 5 (IQR:2.6-6.4), and after treatment was it 
was 1.5 (IQR:0.2-2.8). 
Of 185 sessions, 49 (26%) of those sessions, patients fell 
asleep afterward. Median morphine use on ACd was 26.6 
MME (15.8-62.1) vs. n-ACd 27.35 MME (15.5-65.3). 
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For non-opioid medication, the median of acetaminophen 
on ACd 1007.5mg (313.39 -1950) vs. n-ACd 1381.25mg 
(642.5-2535).
After adjusting for TBSA and chronic opioid use, patients 
were given a daily mean of 391 MME CI: (1201.12-419.12 
p=0.334) less in ACd vs. n-ACd. In addition, acetaminophen 
had a daily mean of 395.12mg CI: (130.05, 660.19 p=0.005) 
less in ACd vs. n-ACd.
Overall, acupuncture was associated with a significant lower 
pain score with a mean of 2.799 points less.
Conclusions: Acupuncture seems to abrogate pain in burn 
and wound patients, as demonstrated by doses of pain med-
ication. While there was no significant difference in opioid 
medications, there was a significant difference in acetamin-
ophen, indicating that additional education of a tiered ap-
proach to pain medications is essential to reduce unnecessary 
opioid use.

620 The Effectiveness of Aromatherapy in an 
Urban-Based, Safety-Net Hospital on Pain 
and anxiety
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Buchert, .D. Buchert MSN, M.Ed., MS, Alina Ruiz, 
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Parkland Health and Hospital System, garland, 
Texas; Parkland Hospital, Lancaster, Texas; Parkland 
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Introduction: Essential oils have been used for centuries for 
their calming properties.  This alternative medicine therapy is 
gaining popularity in the inpatient setting for symptom man-
agement including pain, anxiety, nausea, and insomnia.   The 
purpose of this project is to evaluate the effectiveness of aro-
matherapy complement as an alternative and/or treatment 
for pain and anxiety ion the acute care setting at on Health 
and Hospital System,   The target population for this study 
was patient who were receiving care in the Surgical Services 
inpatient units including burn patients.
Methods: This study included all surgical patients admitted 
to one hospital and this is an analysis of the burn cohort 
enrolled thus far in this study.  All adult burn patients that 
met inclusion criteria were included to evaluate the impact 
of aromatherapy on the administration of pain and anx-
iety medications (PANX).   After introducing   the patient 
to the study and obtaining informed consent   a Lavender-
Sandalwood scented aromatherapy sticker was placed on the 
patients' gown. The aroma last from the sticker last for twelve 
hours and could be replaced upon patient request.     The 
stickers were used for a total of three days.  Survey data was 
collected to describe the experience with the sticker as well 
as PANX medication administration and demographic in-
formation.  Pain scores were recorded for each patient before 
PANX administration within the 72 hour time period after 
surgery or burn wound care procedures.
Results: To date a total of  fourteen patients were enrolled 
in the study  mean age was 44 years old, 71% of the patients 
were male and the mean TBSA was 5%.Two patients 
withdrew one because the scent gave them a headache and 
one because there were no study logs completed.  Each of the 
twelve patients used a total of 6 stickers over the 3 days of 
the intervention.  Prior to the start of the study the average 
pain score was 8.6 (range 7-10).  On day one of the interven-
tion the mean pain score was 4.75 (range 3-8), day two 4.25 
(range 2-8), and on day three 4.3 (range 0 - 9).  Post inter-
vention pain scores were 5.75 (range 0-9).   Comparison of 
the pain scores pre and post intervention were statistically sig-
nificant t= -2.904(95% CI = -4.85 to -0.81) p = 0.0082.  Of 
note patients reported that sleep was improved while using 
the aromatherapy sticker.
Conclusions: Aromatherapy may provide a natural alterna-
tive to reduce opioid pain medications and improve sleep in 
the burn patient thereby improving long term outcomes.

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



S152 American Burn Association 54th Annual Meeting

621 Ethical Considerations to Prevent Burns in 
Patients Who Smoke While Receiving Home 
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Introduction: Home oxygen therapy (HOT) is prescribed 
to patients with pulmonary dysfunction as a means of 
improving survival and quality of life. However, ignition of 
HOT can lead to burns that carry significant morbidity and 
mortality. This is especially true for patients who actively 
smoke while on HOT, with prior studies showing that 87.3% 
of HOT-related burns were due to smoking. An ethical issue 
thus arises for providers who routinely treat this patient pop-
ulation: how to balance providing beneficial treatment for a 
patient with the responsibility to protect that patient from 
suffering unnecessary burn injuries.  
Methods: A literature review was conducted to determine 
the conversations surrounding this ethical dilemma in the 
scientific community. Thought was given to various solutions 
to address issues, and each solution was analyzed with respect 
to the traditional ethical principles of autonomy, beneficence, 
nonmaleficence, and justice.
Results: Multiple prevention considerations should be made 
for this patient population of active smokers on HOT. The 
first is to encourage more judicious prescription of home ox-
ygen. This approach supports the principle of nonmaleficence 
as utilizing more prudence with prescription may prevent 
unnecessarily putting a patient at risk. A  second strategy 
would be to discontinue a patient’s HOT if they were found 
to be an active smoker despite proper education; however, 
this solution conflicts with beneficence, especially if the pa-
tient relies heavily on HOT. A third, more drastic approach 
would be to withhold treatment of patients who repeatedly 
present with burns acquired secondary to smoking while on 
HOT. Refusal to treat conflicts not only with beneficence 
and maleficence but also with justice, as social factors play 
into which patients are more likely to smoke and, thus, may 
present with smoking-related burns while on HOT. Lastly, it 
is possible to address this challenge with broader, upstream 
solutions such as more thorough, longitudinal patient educa-
tion on smoking cessation and the risks of smoking while on 
HOT. By doing so, physicians support all four of the tradi-
tional ethical principles. 
Conclusions: Patients who suffer from burn injuries sec-
ondary to HOT ignition present a unique ethical challenge. 
Though physicians are tasked with the duty to provide op-
timal care for these patients, they are also shouldered with the 
responsibility of patient education and advocacy.  Physicians 
should address this outstanding dilemma by thinking more 
critically about potential solutions that are bolstered by eth-
ical considerations. 
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Introduction: Existing literature supports bromelain enzy-
matic debridement as an early tool for selective escharectomy, 
resulting in fewer skin grafts after burn injury. Enzyme appli-
cation is painful, so many centers use continuous infusions 
of narcotics, ketamine, and sedatives in the intensive care 
unit. The authors utilize oral ketamine in burn practice- as it 
is safe, can decrease the need for higher level of care, and be 
used without fasting. The purpose of this study is to evaluate 
whether oral ketamine can safely be utilized as an alternative to 
continuous infusions of medications for bromelain treatment.
Methods: This was a retrospective study of patients who received 
oral ketamine (for analgesia) and oral lorazepam (for anxiolysis and 
prevention of dysphoria) for bromelain-based selective enzymatic 
debridement application over a 6-month period. Data collected 
included patient demographics, burn characteristics,  sedatives 
and analgesics administered, pain scores, adjunct medications, 
and vital signs. Presence of respiratory insufficiency (desaturations 
< 93%, need for bag-valve mask, or intubation), hypertensive ur-
gency (SBP >180,   DBP >110 w/out end organ dysfunction), 
dysphoric reactions, and uncontrolled pain were recorded. Oral 
ketamine (2-4 mg/kg) was given 30 minutes prior to the proce-
dure. Patients were monitored per sedation guidelines and had 
capnography plus supplemental oxygen. Small PRN IV boluses 
of narcotics were given during the procedure, along with their 
baseline oral multimodals and narcotics. Pain was measured with 
the 1-10 verbal rating scale with minimal pain defined as < 4 or 
the patient clinically observed as sleeping. Patients were not made 
NPO for the procedure.
Results: Ten patients were included. Four patients (40%) 
had minimal pain during enzyme application, 3 (30%) 
patients slept through their procedure, and 3 (30%) patients 
reported 10/10 pain during treatment (2 had 10/10 pain be-
fore treatment). Five patients were treated on the floor, 7 were 
treated in the ICU. The median ketamine dose was 225 mg 
(IQR:177,250), or 3mg/kg (IQR:2.75,3). Additional oral 
and IV opioids received during the 8–14-hour interval was 
21 morphine milligram equivalents (MEs). The median ben-
zodiazepine dosing before and during enzymatic debride-
ment was 1.4 lorazepam MEs.  Three patients (30%) had 
hypertensive urgency, 2 (20%) of whom reported 10/10 
pain, and all 3 received 10mg IV labetalol. No one had dys-
phoric reactions or respiratory insufficiency.
Conclusions: This preliminary study reveals oral ketamine 
administration is safe and effective for pain control during 
bromelain-based enzymatic debridement. Most patients re-
quired small to moderate amounts of PRN IV opioids, had 
acceptable pain control, and there were no  significant ad-
verse effects. Future large, prospective studies should evaluate 
dosing and timing for optimal patient outcomes.
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623 Multi-Modal Analgesia for > 10% TBSA 
Pediatric Burns
Angela Wratney, MD MHSc, Erin Beitz, Pharmacist 
BCCPS, Tamara Roberts, MSN, Margaret Anderson, 
Pharmacist BCCPS
SUNY Upstate Medical University, Syracuse, New 
York; SUNY Upstate Medical University, Syracuse, 
New York; Upstate, Blossvale, New York; SUNY Up-
state Medical University, Syracuse, New York 

Introduction: A review of literature revealed no analgesia or 
opioid sparing treatment guidelines for > 10% TBSA pedi-
atric burns.  Clinicians may benefit from an analgesia sup-
port guidance tool for the management of critically ill PICU 
and non-PICU inpatient pediatric burn patients with > 10% 
TBSA.
Methods: A multi-disciplinary team of experts  created a 
pediatric analgesia support guidance tool for clinicians man-
aging non-procedural pain in critically ill pediatric burn 
patients in the PICU and non-PICU inpatient setting.   
Agent selection was at the discretion of the clinician based 
on FLACC scoring.  We performed a retrospective chart re-
view, Jan 2019 to Jun 2021, of pediatric patients age 1 month 
to 14  years of age admitted to the Pediatric Burn Trauma 
service with   > 10%TBSA. Analgesia was categorized as 
Yes/No for   acetaminophen, ibuprofen, opioids (morphine, 
fentanyl, oxycodone, hydromorphone), gabapentin, alpha 
2-agonists (dexmedetomidine, clonidine).
Results: 16 pediatric burn patients age 2 months to 14 years.  
75% male, 4 (25%) PICU, 3 (19%) mechanically ventilated. 
Average LOS 7.19  days, range 1 to 25  days. 9 (56%) re-
ceived standing acetaminophen, 1(6%) ibuprofen, 12 (75%) 
opioids, 4 (25%) gabapentin, 3 (19%) alpha-2 agonists.  

Legend: Y, years; M, months; TBSA Total Body Surface 
Area; MOI mechanism of injury; LOS length of stay; vent 
ventilator; PICU pediatric intensive care unit; 
Conclusions: We found 75% of our pediatric patients re-
ceived opioids, and only 56% received standing acetamino-
phen.  7 patients (43.8%) received either gabapentin and/or 
alpha-2 agonists.   Our pediatric analgesia support guidance 
tool influenced clinician pain management practice for the 
pediatric burn patient.   With continued use, we will deter-
mine if this multimodal approach can reduce an over reliance 
on opioid analgesia regimens.  

624 Implementation of a Collaborative Drug 
Therapy Management Protocol in an Adult 
Burn Clinic
Allison N. Boyd, PharmD, BCCCP, Todd A. Walroth, 
PharmD, BCPS, BCCCP, FCCM, Brett C. Hartman, 
DO
Eskenazi Health, Indianapolis, Indiana; Eskenazi 
Health, Indianapolis, Indiana; Richard M. Fairbanks 
Burn Center, Indianapolis, Indiana 

Introduction: Collaborative Drug Therapy Management 
(CDTM) protocols allow qualified clinical pharmacists 
working within a defined context to independently assume 
responsibility for a variety of direct patient care activities. 
The goal of this model is to improve access to care, often 
in a more affordable and timely manner. Pharmacists in our 
burn center have historically assisted with discharge plan-
ning and transitions of care for patients being sent home or 
to a facility. Despite these efforts, pharmacists were not for-
mally involved in managing Burn Clinic patients. The objec-
tive of implementing a CDTM Protocol in Burn Clinic was 
to streamline management of burn-related pharmacologic 
issues. 
Methods: The CDTM protocol allows the pharmacist to 
assess patients’ therapeutic needs related to thermal injury, 
inhalation injury, or dermatologic disorder. Disease states 
managed include: pain, agitation, delirium, insomnia, ve-
nous thromboembolism, skin and soft tissue infections, and 
complications of hypermetabolic burn response.
Results: In Burn Clinic, via in-person or telephone visits, 
pharmacists can independently evaluate and modify pharma-
cologic treatment regimens in accordance with state legisla-
tion, including initiation, renewal, and adjustment of drugs 
and vitamins. The pharmacist can also review, order, inter-
pret, and conduct pertinent laboratory studies and wound 
culture results. In addition, the pharmacist completes medica-
tion reconciliation, performs patient education, and consults 
other healthcare providers, as needed. All visits, patient care, 
education, and treatment decisions are documented in the 
electronic record. “Incident-to” billing is completed at Level 
99211, as this is a hospital-based clinic. 
Conclusions: Historically, pharmacists were peripher-
ally involved with Burn Clinic patients when issues arose, 
serving in an “as-needed” capacity. With more proactive 
involvement, pharmacists are uniquely positioned to help 
with de-prescribing, drug interactions, insurance issues, ac-
cess to medications, adherence, and dose optimization. 
Implementing a CDTM protocol allows pharmacists to be-
come more formally involved in post-discharge follow-up 
and to help manage ambulatory burn patients. 
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625 Patient Centered Depression and Anxiety 
Screening in an Adult Burn Clinic
Jodi Wojcik, APRN
UofL Health- University Hospital, anchorage, 
Kentucky 

Introduction: Depression and anxiety are seen in burn 
patients at rates up to 45%.   Untreated, they can lead to 
long-term complications of posttraumatic stress disorder. 
Treating the psychological consequences of burn injury leads 
to increased quality of life for patients.
Methods: Rapid-cycle quality improvement using four 
plan-do-study-act cycles was used to evaluate interventions.   
Reviewing the data helped guide new tests of change each 
cycle. Data were analyzed using run charts to assess each 
intervention's impact.
Results: A medical screening rate of 100% was achieved. 
Thirty three percent of patients screened were positive for de-
pression and/or anxiety.  Of the patients who screened pos-
itive, 100% chose an intervention on the Shared Decision 
Making Tool.
Conclusions: Universal screening increases recognition of 
anxiety and depression in a vulnerable population of burn 
patients.   Using a Shared Decision Making tool increases 
patients centerdness and selecting an intervention for 
treatment.

Clinical Sciences: Critical Care 3
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700 Use of Antibiograms and Changes in Bacterial 
Resistance Patterns
Josephine D'Abbondanza, MD, MSc, 
Natalia Ziolkowski, MD, PhD, Sarah Rehou, MS, 
Shahriar Shahrokhi, MD, FRCSC, FACS
University of Toronto, Toronto, Ontario; University 
of Toronto, Toronto, Ontario; Sunnybrook Health Sci-
ences Centre, Toronto, Ontario; Sunnybrook Health 
Sciences Centre, Toronto, Ontario 

Introduction: Infection is a leading cause of death in burn 
patients. With an increase in resistance patterns, manage-
ment of these infections has become progressively difficult. 
Antibiograms, a summary of susceptibilities to bacteria in 
a given institution or area, are often used to guide empiric 
treatment of infections. However, inappropriate prescribing 
and use of empiric antimicrobials may greatly impact the in-
cidence of resistance. Currently, we do not know the patterns 
of antibiotic use since the introduction of institutional 
antibiograms or associated changes in antibiotic resistance. 
The objective of this study is to describe trends in antibi-
otic susceptibilities in burn patients in Canada pre- (PrA) and 
post-introduction (PoA) of antibiograms. 
Methods: We performed a retrospective review of patients 
admitted to an ABA-verified Burn Centre 2 years pre- (2013-
2014) and post-introduction (2016-2017) of institutional 
antibiograms and started on broad-spectrum antibiotics 
(meropenem, piperacillin-tazobactam, and/or vancomycin). 
Results: A total of 864 patients were admitted during the 
study period (n=420 PrA and n=444 PoA). Average age, 
% total body surface area (%TBSA), and length of stay 
were similar between cohorts. Administration of empiric 
meropenem increased (43.2% vs. 56.8%) and piperacillin-
tazobactam decreased (60.6% vs. 39.4%), which was sig-
nificant (p=0.002). The use of vancomycin was unchanged. 
There was a significant decrease in the overall use of empiric 
antibiotics (p=0.002) since the inception of antibiograms, 
with a significant improvement in culture and sensitivity 
(C&S) testing within 5 days of starting empiric antibiotics 
(p=0.002). There was no significant difference in use of 
targeted antibiotics pre- or post-antibiogram introduction. 
Conclusions: Our study demonstrates that since the incep-
tion of antibiograms, there has been a significant decrease 
in overall use of empiric antibiotics and improvement in 
acquiring C&S within 5  days. However, these antibiotics 
were not always targeted to the appropriate organism and 
therefore may contribute to multi-drug resistant organisms 
in a burn population.  
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701 Outcomes of Patients with Burns Associated 
with Home Oxygen Therapy: A Systematic-
Review and Meta-Analysis
Joshua S. Yoon, MD, Laura M. Mafla, BS, 
Michael Ha, M.A. Cantab. M.B. B.Chir, Justin Kim, 
BS, Patrick R. Keller, MD, Tomer Lagziel, 
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MHS, Charles S. Hultman, MD, MBA
R. Adams Cowley Shock Trauma Center, Division 
of Plastic Reconstructive and Maxillofacial Surgery, 
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Department of Plastic and Reconstructive Surgery, 
Johns Hopkins School of Medicine, Baltimore, Mar-
yland; Johns Hopkins University School of Medicine 
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R Adams Cowley Shock Trauma Center, Baltimore, 
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yland; Johns Hopkins University School of Medicine, 
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Introduction: Home oxygen therapy (HOT) is frequently 
prescribed for patients with pulmonary dysfunction, which 
predisposes these patients to a unique health hazard at home. 
Given the combustibility of oxygen and method of delivery, 
HOT can result in burns that will affect primarily the facial 
area and may potentially be associated with inhalational in-
jury. Additionally, a significant portion of patients on HOT 
are active smokers, which further heightens the risk of these 
HOT related burns. The outcomes of burn patients with 
burns associated with HOT is not yet completely under-
stood. We conducted a systematic review and meta-analysis 
to characterize the outcomes of burn patients with burns as-
sociated with HOT. 
Methods: We searched MEDLINE (Pubmed) for studies 
that reported on outcomes of burns associated with HOT. 
From this search, we screened 80 articles via online plat-
form. Through our selection criteria, 17 articles focusing on 
patients with HOT-related burns were selected for system-
atic review and meta-analysis. Data was analyzed using a data 
analysis program. 
Results: Seventeen studies observing a total of 1460 burn 
patients, published between 1990 and 2020, were included. 
Of these, one is a prospective study, twelve are retrospective 
chart reviews, and four were case reports/series. The mean 
age of the patients was 64.3 ± 4.5 years with a male to female 
predisposition of 1.5:1 and an average TBSA of 4.2 ± 4.1%. 
Of these burn patients, 93.4% were on HOT for COPD and 
85.2% of injuries occurred while at home. Smoking caused 
84.3% of all HOT-related burns and accrued a mean hos-
pital charge of $73,628. With respects to clinical outcomes, 
the overall mortality rate was 11.3%, 33.6% required intuba-
tion, the average duration of intubation was 8.5 days, 31.3% 
had inhalational injury, 7.8% underwent tracheostomy, and 
60.8% of patients were discharged home.

Conclusions: The majority of HOT-related burns are sec-
ondary to smoking and these injuries can result in signifi-
cant morbidity and mortality and associated healthcare costs. 
A significant portion of these injuries can be prevented with 
smoking cessation and/or more judicious HOT allocation, 
however further studies and efforts will be needed to address 
this issue.
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702 Outcomes of COPD Patients with Burn 
Injuries at a Single Institution
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Rabia Nizamani, MD, Booker King, MD, 
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Introduction: Chronic obstructive pulmonary disease 
(COPD) is a condition with significant morbidity and 
mortality. In 2018, about 16 million adults in the United 
States reported a diagnosis of COPD based on data from the 
American Lung Association. Home oxygen is often used in 
more severe cases of COPD, and despite warnings against 
smoking while using home oxygen, many patients continue 
to sustain burn injuries. An existing diagnosis of COPD can 
further complicate management of a burn patient, especially 
if there is concomitant inhalation injury present. The ob-
jective of this study was to explore the outcomes of COPD 
patients admitted to our Burn Center. 
Methods: This was a single-site, retrospective review using 
our institutional Burn Center registry. All adult patients with 
flame burns (18 years or older) admitted to our Burn Center 
between July 1, 2011 and June 30, 2020 who had a history 
of COPD with and without home oxygen use were included 
in this study. All adult patients with flame burns, who did 
not have a history of COPD, were included for comparative 
purposes. Variables of interest included demographics, burn 
mechanism, length of stay (LOS), ICU and ventilator days, 
and mortality.
Results: There were a total of 4,397 patients with flame 
burns included in this study, and 515 of those patients were 
identified to have an existing diagnosis of COPD. The mean 
age of the COPD group was 45.1 years +/- 13.0 years, and 
the patient population was predominantly male (60.4%). 
The mean total body surface area (TBSA) involvement was 
5.12% +/- 10.38%. Inhalation injury was present in 10.1% 
of patients with COPD and in 7.8% of those without 
COPD. The mean LOS for the COPD group was 11.9 days 
+/- 19.4 days and 13.4 days +/- 31.0 days for the non-COPD 
group. The mean ICU LOS for the COPD group was 
11.2 days +/- 19.9 days and 18.0 days +/- 37.0 days for the 
non-COPD group. The mean number of ventilator days was 
16.5 days +/- 35.4 days for the COPD group and 26.3 days 
+/- 42.0 days for the non-COPD group. The overall hospital 
mortality was 10.3% for the COPD group and 4.3% for the 
non-COPD group.
Conclusions: This study demonstrates that the overall hos-
pital mortality was highest in the COPD group. Although 
hospital and ICU length of stay, as well as the number of ven-
tilator days were higher in the non-COPD group, it remains 
clear that an existing diagnosis of COPD can negatively im-
pact the outcomes of burn patients.

703 Evaluation of a Stress Ulcer Prophylaxis 
Protocol in an Burn Intensive Care Unit
Zachary Drabick, PharmD, BCPS, BCCCP, 
Ian Driscoll, MD, Duong Nguyen, PharmD
UF Health Shands Burn Center, High Springs, 
Florida; UF Health Shands Burn Center, Gainesville, 
Florida; Texas Children’s Hospital, Houston, Texas 

Introduction: Patients suffering from large burn injuries 
have an increased risk of gastrointestinal mucosal damage 
from stress ulcers. Proton pump inhibitors (PPIs) and his-
tamine H2-receptor antagonists (H2RAs) are routinely used 
for stress ulcer prophylaxis in burn patients, however  there 
are few  comparative trials evaluating the efficacy of these 
therapies  in the burn population. Our burn center uses a 
stress ulcer prophylaxis protocol that incorporates both classes 
in a step-wise manner. The objective of this study was to 
evaluate the protocol by comparing the incidence of uncon-
trolled gastric pH, positive gastric occult blood, and gastro-
intestinal bleed (GIB) while on famotidine or pantoprazole 
prophylaxis.
Methods: This was a single-center retrospective observa-
tional study conducted at an academic medical center and 
was approved by the hospital’s Institutional Review Board. 
Patients were included if they were at least 18 years of age, 
admitted to the burn intensive care unit (BICU) from June 
2017 to August 2020 with burns involving at least 1% TBSA, 
and had at least one documented gastric pH and/or occult 
blood test while receiving famotidine or pantoprazole. The 
primary endpoint was a composite of gastric pH less than 5, 
a positive occult blood test, or occurrence of GIB.
Results: In total, 107 patients with a mean age of 55 yo 
were included in the study. The median TBSA burn was 
16% and length of stay was 23 days. Seventy seven  (72%) 
patients received famotidine and 93 (87%) of patients re-
ceived pantoprazole. The incidence of the primary endpoint 
in all patients receiving  famotidine and pantoprazole were 
69 (90%) and 86 (92%), respectively (p  = 0.513). During 
famotidine prophylaxis, 256 (43%) gastric pH tests were less 
than 5 and 397 (47%) gastric occult blood tests were pos-
itive, with no reports of GI bleeding. During pantoprazole 
prophylaxis, 751 (33%) gastric pH tests were less than 5 and 
1220 (47%) gastric occult blood tests were positive, and 4 
(4%) were diagnosed with a GI bleed. A total of 91 (85%) 
patients had deviations from the protocol, which included 42 
(46%) patients who did not receive the recommended dose 
or agent, 27 (30%) patients who were not initiated on the 
recommended initial agent, and 22 (24%) patients who did 
not receive a recommended increase in dose or switch agents 
when recommended.
Conclusions: In the setting of burn injuries of at least 1% 
TBSA, no difference was detected in uncontrolled gastric pH, 
positive occult blood tests, or  GIB when using famotidine 
or pantoprazole in our stress ulcer prophylaxis protocol. The 
overall incidence of gastric pH less than 5 and positive gastric 
occult blood was high for both agents, while the incidence of 
GIB was low in both groups.
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704 Ceftazidime / Avibactam Efficacy for Treating 
Carbapenem-resistant Infections in Critically 
Ill Patients with Thermal Injuries
David M. Hill, Pharm.D., BCPS, BCCCP, 
FCCM, Kelsey Martin, Pharm.D., Faisal Arif, MD, 
Ibrahim Sultan-Ali, MD, Sai R. Velamuri, MD, FACS
Firefighters' Burn Center, Memphis, Tennessee; 
Firefighter's Burn Center, Memphis, Tennessee; 
Firefighter's Burn Center, Memphis, Tennessee; 
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Introduction: Rising antimicrobial resistance is a pressing 
public health concern. Emergence of carbapenem-resistant 
organisms has led to increased use of novel antibiotics, such 
as ceftazidime/avibactam (CZ/AV). However, recent studies 
have shown increasing treatment failures and resistance rates 
associated with ceftazidime/avibactam use. The efficacy 
of CZ/AV has not been studied in patients with thermal 
injuries, where pharmacokinetic derangements are common 
and longer lengths of stay augment risk of requiring sev-
eral antimicrobial courses, leading to higher resistance rates. 
The objective of this study was to evaluate the outcomes of 
patients with thermal injuries including clinical success, the 
frequency of adverse effects, and emergence of resistance. 
Methods: The design was a retrospective chart review. 
Patients were included if admitted with thermal injuries and 
receiving at least 48 hours of CZ/AV between Jan. 1, 2017 
and July 2020. Demographics and treatment data were re-
ported using descriptive statistics. Treatment success, descrip-
tion of treatment failures, and adverse events were described. 
Logistic regression was used to control and analyze failures.
Results: Fifteen patients with 17 courses evaluated. Most 
were male (87 %) and African American (53 %). The mean 
age and weight was 47.7 ±13.6 and 96.3 ± 29.4. Seventy-
three percent had a flame injury. Mean TBSA was 34 ± 18.7. 
Twenty percent had an inhalation injury and 80 % a signifi-
cant substance use history. Clinical success occurred in 65% 
(11/17) although 29% died. E. cloacae (88%) was the most 
common treated pathogen, but 81% were polymicrobial. The 
most common sources were wounds (29%), blood (29%), 
and lungs (26%). Median days until CZ/AV initiation was 
32 (14,76). CZ/AV was dosed at 2.5 g every 8 hours in all 
courses. Median treatment duration was 12  days (9,14). 
Fifty-three percent received CVVH with a mean delivered 
dose of 47.6 ± 9.5 ml/kg/hr. Resistance developed in 19% 
(3/17) of courses, but follow up sensitivities were rarely avail-
able. Logistic regression did not reveal any variables signifi-
cantly associated with failure. There were no adverse events 
attributed to CA/AV
Conclusions: Although lower than desired, clinical success 
rates in this sample were similar to other reported populations 
treated with CZ/AV. However, the emergence of resistance 
occurred more frequently, and was likely underreported in 
this sample. HVHF did not contribute to failure, but CZ/AV 
was aggressively dosed in this cohort.

705 Reduction in Central Line Associated Blood 
Stream Infection Rate with a Central Line 
Change-Over Protocol
Jamie L. Hollowell, RN, ACNP, Felicia Williams, 
MD, Daniel Blandon-Hendrix, RN, FNP, ACNP, 
Booker King, MD, Rabia Nizamani, MD, 
Lori Chrisco, RN, MSN, Patricia Gebe, ACNP, FNP, 
Emily Hoke, MHA, PTA, IASSC-CBB
UNC Jaycee Burn Center, Hurdle Mills, North Car-
olina; UNC Jaycee Burn Center, Chapel Hill, North 
Carolina; UNC Jaycee Burn Center, Chapel Hill, 
North Carolina; UNC Jaycee Burn Center, Chapel 
Hill, North Carolina; UNC Jaycee Burn Center, 
Chapel Hill, North Carolina; North Carolina Jaycee 
Burn Center, Chapel Hill, North Carolina; UNC 
Jaycee Burn Center, Chapel Hill, North Carolina; 
UNC Jaycee Burn Center, Chapel Hill, North 
Carolina 

Introduction: Burn Intensive Care Units (BICU)s tradi-
tionally have changed central lines over a wire (COWs) as a 
method to reduce infection. To date, there is not a standard 
timeline for this process and every center has their own 
timeline for this process. We aimed to create a standardized 
process for this practice to then have a baseline for future 
study.
Methods: The Change-Over-Wire (COW) process was 
evaluated with the BICU Infection Control Nurse and 
Performance Improvement Manager. A protocol was devel-
oped that includes step-by-step detail that was modified until 
it was deemed practical and acceptable to all involved parties 
as the best practice for maintaining the most sterility as pos-
sible. The protocol was provided to the Central Line team, 
the ICU Advisory Board, and the UNC CLABSI committee 
for review
Results: While the hospital as a whole does not standardly 
endorse routine COWs, the protocol was reviewed and ac-
cepted as best practice by both the ICU Advisory Board and 
the UNC CLABSI committee. Additionally, the BICU had 
an 80% reduction in CLABSI’s from FY 2017 to 2020 with 
implementation of this protocol (p value = 0091).
Conclusions: Having a standardized method for COWs 
both allows for best practice and a starting point for study. 
Endorsement by both hospital committees allows this prac-
tice to be the published standard by which future studies can 
be measured.
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Introduction: While vitamin C is a regular part of burn 
management, there is no consensus on the most effective dose 
for a reduction in mortality, fluid resuscitation requirement, 
and other various clinical benefits. In this study, we aim to 
evaluate the potential protective effects of a higher dose of in-
travenous vitamin C in burn patients with greater than 40% 
total body surface area (TBSA) as compared to the effects on 
low dose oral vitamin C with lower TBSA burns.
Methods: A total of 54 subjects were retrospectively reviewed 
with burns greater than 20% TBSA from January 2018 to 
2021. In our burn unit, patients with smaller burns were 
given 2,500 mg PO vitamin C and larger TBSA burns were 
given 15,000  mg IV vitamin C within 72 hours.   During 
this period, we found 40 patients in the low dose group and 
14 patients in the higher dose group. Demographics, length 
of stay, length on a ventilator, fluid requirements, number 
of procedures, days to the first infection, and mortality were 
compared using the Chi-square test.   
Results: We found that there was a significant difference in 
the degree of burn on admission and reassessment between 
the dosing groups (30% vs. 48%, p = 0.006; 32% vs. 57%, 
p < 0.001). Overall fluid requirements for the first three days 
(9 liters vs. 25 liters, p < 0.001), length of stay (13 days vs. 
38 days, p = 0.011), length on a ventilator (2 days vs. 13 days, 
p < 0.001), and total procedures required (1 vs. 5, p = 0.014) 
were also significantly higher in the group given the IV dose. 
No significant difference in other outcomes such as days until 
first infection and mortality rate were found, (p=0.451 and 
0.326, respectively).
Conclusions: Parameters that were statistically significant 
were consistent with the higher burn TBSA. Despite the 
group with larger surface area burns to require much higher 
fluid requirements (25 liters vs. 9 liters in 72 hours), high dose 
IV vitamin C may have been protective since the outcomes 
of days until first infection and mortality rate had no signifi-
cant difference compared to the group with the smaller TBSA 
burn which should have predictably better outcomes. This 
clinical study supports other studies that high dose vitamin 
C may improve outcomes from a reduction in capillary leak 
to mortality but an adequately powered randomized prospec-
tive approach is needed to better define the benefits as well 
as dosing.
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707 Invasive Non-Candida Fungal Infections in 
Acute Burns â€“ A 13-Year Review of a Single 
Institution
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Introduction: Burn patients have higher infection rates due 
to loss of the protective skin barrier. The past decade shows 
increased rates of burn infection with atypical invasive fungal 
organisms. After a recent trend of life-threatening atypical 
fungal burn infections at our hospital, we conducted this 
study to further characterize this.
Methods: We identified patients admitted to our burn center 
from January 2008 to June 2021, who developed fungal non-
Candida burn infections while admitted. We gathered dem-
ographic data, burn injury details, surgical treatment course, 
and fungal and bacterial infection data. Descriptive statistics 
were used to characterize the data and identify trends.
Results: We identified 37 acute burn patients with atypical 
invasive fungal infections. Of these, 28 were infected with 1 
species, and 9 were infected with multiple fungi.
Non-Candida fungi included Aspergillus (20), Fusarium (8), 
Mucor (6), and 11 other species. Three fungi were resistant 
to antifungals including amphotericin B.  Other organisms 
included Candida (18), Enterococcus (13), Pseudomonas 
(9), and 19 other species. On average, patients were infected 
with 5 bacteria, had 13 antibacterial resistances, and required 
6.5 antibacterials. There was one case of total-drug-resistant 
Pseudomonas aeruginosa. Every patient required Infectious 
Disease consultation. Eight patients became bacteremic and 
1 became fungemic.
The average burn surface area was 35%. All patients required 
excisional treatment, with an average of 7 excisions, 7 cov-
erage procedures, and 3.5 other procedures; 44% of patients 
required amputations for infection control. The most 
common complications were graft loss (39%), ventilator-
associated pneumonia (28%), and death (28%). The me-
dian length of stay was 40 days (IQR = 89) for survivors and 
28 days (IQR = 14) for nonsurvivors. All fatalities were from 
overwhelming polymicrobial infection. The average modified 
Baux score was 73 (± 28)  for survivors and 102 (± 38)  for 
nonsurvivors. All nonsurvivors had clean wounds without 
penetrating trauma.
Conclusions: Burn patients with atypical invasive fungal 
infections have severe polymicrobial infections and extreme 
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antibiotic resistance. Patients may require, or fail, treat-
ment with last-line antibiotic therapy and amputation. Early 
Infectious Disease consultation and aggressive treatment is 
critical. Further research may elucidate risk factors and ideal 
treatment patterns.

708 Serratia infections in burn care
Alan D. Rogers, MBChB, MMed, MSc, FRCSI, 
FC Plast Surg, FACS, MD MSc FRCSC, 
David L. Wallace, MD MSc FRCSC
Ross Tilley Burn Centre, Toronto, Ontario; University 
of California, Davis, Sacramento, California 

Introduction: Burn wound infections, ventilator associ-
ated pneumonia, line sepsis and urinary tract infections are 
common in patients with major burn injuries, and remain 
prominent causes of morbidity and mortality. Within the 
spectrum of organisms responsible for infections, some are 
more common, while others might be relatively more viru-
lent. This study sought to determine the impact of Serratia 
infections within the context of a verified regional burn 
centre. 
Methods: All patients admitted with a diagnosis of burn 
injury who developed an infection with Serratia Marcescens 
in the six years between 1 January 2015 and 31 December 
2020, from any site, were included in the study. Data col-
lected included demographic details, mechanism and extent 
of the burn, as well as the clinical course and complications.
Results: Twenty two patients were included in the study, 
with a mean age of 46.5 years (range 27-70). Most had at 
least one significant co-morbidity. The mean burn size was 
28% TBSA (range 2% - 71%), nine sustained inhalation in-
jury and 13 required mechanical ventilation. Most patients 
underwent several surgeries (mean 3.4, range 1-9). The 
mean duration of hospital stay was 32.2 days (range 8-65), 
or 1.8 days per percentage burn (range 0.73 -4). For those 
who died, the mean number of days from admission to diag-
nosis of Serratia infection was 3.8 days (range 2-7), as against 
10.11  days (range 1-27) for survivors. Eight of the first 
cultures were from sputum, 11 wounds, 4 blood cultures, 
and 1 from the urine. No significant resistant strains were 
identified, and all patients received timely and appropriate 
antibiotic therapy. Five of the patients died. 
Conclusions: Patients with major burn injuries are espe-
cially vulnerable to morbidity and mortality should they 
develop a systemic Serratia infection early in their hospital 
stay. Awareness of the natural history of these infectious 
episodes may improve the directed therapy required to im-
prove outcomes.
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709 Reconfiguration: Extracorporeal blood 
purification of a burn patient on ECMO
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Introduction: Patients who require extracorporeal mem-
brane oxygenation (ECMO) have a very high mortality if 
they develop septic shock. Extracorporeal blood purifica-
tion has been studied as an adjunct to antimicrobials but has 
yielded mixed or even disappointing results.  The Seraph-100 
Microbind Affinity Blood Filter (ExThera Medical 
Corporation, Martinez, CA) is currently undergoing clinical 
trials. The filter consists of polyethylene beads, coated in hep-
arin sulfate, that irreversibly binds bacteria, fungi, viruses, and 
toxins. Seraph-100 therapy is traditionally delivered through 
conventional hemodialysis or continuous renal replacement 
therapy (CRRT), with the filter being placed in-line with 
these circuits. We present a case of a burn patient on veno-
venous (VV) ECMO in septic shock, who was treated with a 
Seraph filter by connecting it directly to the ECMO circuit.
Methods: We present a case.
Results: A 34-year-old male presented with 56% thermal 
burns and grade 1 inhalation injury from a fuel tank ex-
plosion.   He underwent a large-volume resuscitation for 
burn shock with lactated Ringer’s and albumin, receiving 
18,152  mL (163  mL/kg) in the first 24 hours.   He was 
placed on CRRT for acute kidney injury and underwent 
escharotomies of the hands and legs.  On day 4, he developed 
bacteremia, septic shock and progressed to acute respiratory 
distress syndrome requiring VV ECMO.   Extracorporeal 
blood purification was started via the Seraph-100 filter. Due 
to limitations of blood flow rates on CRRT, the Seraph-100 
filter was added directly into the ECMO circuit. Inflow 
tubing was connected to an existing port on the oxygenator 
(Fig 1) and returned to the venous drainage by cutting a new 
port into the drainage tubing (Fig 2). The filter itself did not 
require any special configuration or orientation (Fig 3). This 
configuration allowed for pressures generated by the ECMO 
circuit to drive blood flow through the Seraph-100 filter (Fig 
4).   After 6 hours of treatment, vasopressor requirements 
drastically decreased.
Conclusions: Complications related to the Seraph-100 filter 
are rare but may include catheter thrombosis. This is typically 
due to the type of catheter used and/or the blood-flow rate 
through the filter rather than the filter itself. This issue was 
avoided with the ECMO configuration. Similarly, clinicians 
can avoid transient hypotension, blood loss from a clotted 
circuit, catheter-site bleeding, and other complications fre-
quently associated with a renal replacement circuit.

710 Specific Patterns of Vital Sign Fluctuations 
Predict Bloodstream Infection in Pediatric 
Burn Patients
Farzin Sadeq, BS, Jonah Poster, MD Candidate, 
Joan M. Weber, RN, MSN, CIC, Maggie D. Begis, 
PhD, RD, LD, Robert L. Sheridan, MD, FACS, 
FAAP, Korkut Uygun, PhD
Shriners Hospitals for Children Boston, Boston, 
Massachusetts; Shriners Hospitals for Children Bos-
ton, Newton, Massachusetts; Shriners Hospitals for 
Children Boston, Boston, Massachusetts; University of 
New Hampshire, Amesbury, Massachusetts; Shriners 
Hospitals for Children Boston, Boston, Massa-
chusetts; Massachusetts General Hospital, Boston, 
Massachusetts 

Introduction: Early recognition of the clinical signs of 
bloodstream infection in pediatric burn patients is key to 
improving survival rates in the burn unit. The objective of 
this study was to propose a simple scoring criteria that used 
readily available temperature, heart rate (HR) and mean ar-
terial pressure (MAP) data to accurately predict bloodstream 
infection in pediatric burn patients. 
Methods: A retrospective chart review included 100 patients 
admitted to the pediatric burn unit for >20% total body sur-
face area (TBSA) burn injuries. Each patient had multiple 
blood culture tests, and each test was treated as a separate 
and independent “infection event” for analysis. The time at 
each blood culture draw was time 0 for that event, and tem-
perature, HR and MAP data was collected for 24 hours after 
the blood culture was drawn. “Infection events” included in 
this study had at least six complete sets of temperature, HR 
and MAP data entries. Median temperature, HR and MAP, 
as well as mean fever spikes, HR spikes and MAP dips, were 
compared between infection group (positive blood cultures) 
and control group (negative blood cultures). These vital sign 
fluctuations were evaluated individually and as a combina-
tion of all three as timely predictors of bloodstream infection. 
In addition, we tested the prediction of Gram-negative bac-
teria versus Gram-positive or fungi present in blood cultures.
Results: Patients in the infection group had significantly 
higher median temperatures (p< 0.001), mean fever spikes 
(p< 0.001) and mean HR spikes (p< 0.001), compared to the 
control group. Using the combination scoring criteria to pre-
dict bloodstream infection, the strongest predictive values in 
the 24-hour timeframe had high sensitivity (93%) and spec-
ificity (81%). The predictive test metric based on vital sign 
spikes predicted Gram-negative bacteria, but with limited 
sensitivity (57%) and specificity (44%). 
Conclusions: This study found that using a combination 
scoring criteria of fever spikes, HR spikes and MAP dips 
predicted bloodstream infection in pediatric patients with 
burn injuries with 87% accuracy, which may justify its use 
in resource-poor environments, or in cases where practical 
supporting evidence is needed for preemptive antibiotic 
treatment before culture results are available. 
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711 Regional Burn Review: Brooke or Parkland, 
neither reaches the 85% accuracy mark for 
burn resuscitation
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PhD, Lucy Wibbenmeyer, MD, FACS
University of Iowa, Coralville, Iowa; University of 
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Introduction: Much has been written about burn resusci-
tation and, despite preponderant studies, the topic remains 
controversial. Over-resuscitation can result in burn wound 
conversion and other complications. Our team switched 
from using modified Parkland (PF) to Brooke formula (BF) 
in January 2020. Secondary to difficult resuscitations, we 
sought to review our data to identify factors associated with 
over-resuscitation using either formula. We hypothesized that 
the Brooke formula under-predicted resuscitation volumes 
compared to Parkland, particularly in older patients or in 
more severe burn injuries.
Methods: Medical records from patients who were admitted 
to the burn unit between 1/1/2019 and 8/29/2021 for a burn 
injury with %TBSA ≥15% were retrospectively reviewed. 
Exclusion criteria included age < 18 years, weight < 30 kg, 
patient not requiring resuscitation, or death within 24  h 
of admission. Demographics, injury information, resusci-
tation formula used, predicted 24-h resuscitation goal, the 
volume of resuscitation fluids, and time to reach mainte-
nance were collected. Univariate analysis was performed 
to compare patients resuscitated using the BF vs. the PF. 
Multivariate analysis was performed to identify factors asso-
ciated with over-resuscitation. Over resuscitation was defined 
as >2.5 mL/kg/%TBSA for BF and >5 mL/Kg/%TBSA for 
PF. P < 0.05 was considered significant.
Results: Sixty-four patients were included; 27 were 
resuscitated using BF and 37 using PF. Neither age, sex, 
weight, BMI, or severity of burn injury were significantly 
different between the groups. Patients required a median 
of 3.59  mL/Kg/%TBSA for BF and 3.99  mL/kg/%TBSA 
for PF, p  =  0.32. Over-resuscitation was more likely to 
occur when using BF compared to PF (59.3% vs. 32.4%, 
p = 0.043). Stepwise multivariate logistic regression showed 
that over-resuscitation was associated with longer time to 
reach maintenance (OR = 1.179 [1.042-1.333], p = 0.009) 
and arrival through ground transportation (OR  =  10.523 
[1.171-94.597], p  =  0.036). Patients who arrived through 
ground transportation took longer to reach the burn center 
(3.98  h [2.65-5.15] vs. 2.57  h [1.93-3.2], p  =  0.004) and 
presented with lower %TBSA (20.8 [18-27.9] vs. 31.3[21-
55], p = 0.004).
Conclusions: Time to reach definitive care was the only in-
dependent variable associated with over-resuscitation. While 
not significant, compared to PF, using BF tended to be as-
sociated with over-resuscitation. More studies are warranted 
to determine if BF continues to underperform and, if so, the 
populations in which it underperforms will be identified. 

712 Association between administration of 
hydroxycobalamin and acute kidney injury in 
patients with burn injury
Marcus Lo, BSc, Robert Cartotto, MD, FRCSC, 
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Queen's School of Medicine, Kingston, Ontario; 
Ross Tilley Burn Centre, Sunnybrook HSC, Toronto, 
Toronto, Ontario; University of Toronto, Toronto, 
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Sciences Centre, University of Toronto, Toronto, 
Ontario 

Introduction: Hydroxycobalamin (HC) is administered to 
patients with suspected hydrogen cyanide poisoning. Some 
reports suggest that this practice may be associated with acute 
kidney injury (AKI). We aimed to evaluate the association 
between HC administration and AKI after burn injury.
Methods: We conducted a retrospective matched cohort 
study. All adults  admitted to a  regional ABA-verified burn 
center within 24 hours of injury between 2015-2019 with 
>10% total body surface area (TBSA) flame burn injury were 
reviewed. We excluded patients who were palliated within 48 
hours of admission, and those with pre-existing renal disease. 
Patients who received HC, either pre-hospital, in the emer-
gency department, or the burn center, were matched on age 
(+/-2 years) and %TBSA (+/-5%) to up to 5 patients who did 
not receive HC. Rates of AKI within 7 days of admission, as 
defined by KDIGO criteria, were then compared. Secondary 
outcomes included receipt of renal replacement therapy, 
death, ventilator days, and discharge disposition.
Results: We identified 10 patients who received HC; these 
patients were matched to 42 patients who did not receive 
HC. The median age of the HC group was 57 (IQR 43-66), 
compared to 65 in the non-HC group (IQR 57-65) (p= 
0.98). The median %TBSA burn and %TBSA full thick-
ness burn in the HC group and control was 16.5 (14-19) 
vs 13.5 (11-18) respectively (p= 0.22) and 3.5 vs 3.5 (0-9.5) 
respectively (p= 0.93).  The incidence of inhalation injury in 
the HC group (n=8, 80%) was significantly higher than in 
the non-HC group (n=7, 17%)(p< 0.001). All HC patients 
were intubated within 24 hours of admission vs. only 48% 
of controls (p=0.003). The HC group also had significantly 
higher median SOFA scores on admission (9.5 vs 4, p< 
0.001) and had a significantly higher admission creatinine 
[1.08 (0.95-1.26) vs 0.86 (0.71-1.02) mg/dl), p= 0.02]. The 
median 24-hour crystalloid fluid administered was 5911 mL/
kg/%TBSA in the HC group vs 2774 mL/kg/%TBSA burn in 
controls (p= 0.004).  All patients in the HC group developed 
AKI (n=10, 100%), compared to 64% (n=27) of non-HC 
patients (p=0.03). There was no significant difference in rates 
of death (20% vs 10%, p=0.35), Renal Replacement Therapy 
(20% vs 7%, p=0.21), discharge disposition, or ventilator 
days between groups.
Conclusions: We identified a small number of patients who 
received HC over a 5-year period at our burn center. There 
was an association between HC administration and develop-
ment of AKI, but there were no differences in mortality, RRT, 
or ventilator days. HC administration is rare, and our data 
suggest that the sickest burn injured patients receive it. Larger 
studies are required to determine if HC administration is as-
sociated with AKI, or whether the increased rate of AKI in 
our study reflects illness severity.
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Introduction: Burn Intensive Care Units (BICU)s are 
resource-heavy and labor-intensive units with very sick 
patients. The removal of burns as a requirement from the sur-
gical curriculum has decreased the number of rotating sur-
gical trainees, but did not impact patient care needs. Our 
unit adopted an Advanced Practice Provider (APP) service 
model in fiscal year 2018 to provide consistent standardized 
clinical care, with surgical trainees rotating monthly, to mit-
igate the loss of residents over time. We aimed to critically 
evaluate the impact of an APP run BICU on mortality and 
quality improvement initiatives.
Methods: Patients were identified using Institutional Burn 
Center registry, and linked to the clinical and administra-
tive data. All patients admitted to the BICU between July 
1, 2016 and June 30, 2020 were eligible for inclusion. All 
central line associated blood stream infections (CLABSI), 
catheter associated urinary tract infections (CAUTI), venti-
lator associated pneumonias (VAP) and mortality rates were 
compared. Demographics, length of stay (LOS), co-morbid 
conditions and mortality were evaluated. Statistical analysis 
was performed with Students’ t-test, and chi-squared tests. 
Significance was accepted as p< 0.05.
Results: There were no significant differences in admission 
rates over the study period. The number of CLABSIs signifi-
cantly decreased each year (15 (2017), 6 (2018), 5 (2019), 3 
(2020)). The number of CAUTIs significantly decreased ((13 
(2017), 6 (2018), 1 (2019), 3 (2020)). The number of VAPs 
significantly decreased ((15(2017), 12 (2018), 7 (2019), 3 
(2020)). Mortality was unchanged from 2017-2019 but sig-
nificantly decreased in 2020 ((2.2% (2017), 2.4% (2018), 
2.5% (2019), 0.9% (2020)).
Conclusions: There were no significant differences in admis-
sion rates over the study period. The number of CLABSIs sig-
nificantly decreased each year (15 (2017), 6 (2018), 5 (2019), 
3 (2020)). The number of CAUTIs significantly decreased 
((13 (2017), 6 (2018), 1 (2019), 3 (2020)). The number 
of VAPs significantly decreased ((15(2017), 12 (2018), 7 
(2019), 3 (2020)). Mortality was unchanged from 2017-
2019 but significantly decreased in 2020 ((2.2% (2017), 
2.4% (2018), 2.5% (2019), 0.9% (2020)).
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Introduction: Burn injuries are life-threatening conditions 
consisting of elevated oxidative stress, severe inflammation, 
and an increased hypermetabolic and catabolic state. It is 
recommended to start enteral nutrition (EN) early in the 
burn injured patients. These patients undergo many opera-
tions, and with stopping of EN the intermittent caloric deficit 
multiplies.  This leads to increased risk of negative outcomes. 
We sought to analyze the efficacy of continuing EN feedings 
during burn surgeries to maximize caloric intake while also 
evaluating for adverse outcomes such as pneumonia.
Methods: A retrospective chart review of intraoperative 
feeding and pneumonia rates in pediatric and adult burn 
patients admitted during 2011-2017 to a regional burn 
center was conducted. Inclusion criteria included patients 
with secured airway via endotracheal tube or tracheostomy, 
mechanical ventilation for at least four days, and those who 
received EN during operations. The 2017 National Burn 
Repository (NBR) was used as the control population with 
mechanical ventilation ≥4 days and a yes/no pneumonia di-
agnosis.  Our assumption was that these patients likely did 
not receive intraoperative EN as this is not standard protocol 
at this time.
Results: 67 patients from our center and 779 NBR patients 
met inclusion criterion. EN were provided in 49-79% of 
total operations in the study group. The study group had a 
longer length of stay (LOS: 62 ± 34.4 vs 41 Days ± 31.7; p< 
0.0001), Ventilator days (39 ± 28.9 vs 23 ± 43.9; p< 0.0001) 
and total body surface area burn percentage (TBSA: 36 ± 21 
vs 31 ± 23 p-0.029).
The relationship between pneumonia, inhalation injury, 
COPD, diabetes, and current smoking status was examined 
in the case population. The odds of a patient with inhalation 
injury developing pneumonia was 2.83 times greater than 
a patient without an inhalation injury. There was a higher 
pneumonia rate in the study group compared to control pop-
ulation (56.7% vs 18.9%; p< 0.0001). However based on a 
multinomial logistics regression analysis, there was no statis-
tically significant association between intraoperative feeding 
and pneumonia in the study group (p-0.597). 
Conclusions: We found a significant difference in the oc-
currence of pneumonia in our patient group compared to the 
NBR population, but our patients had higher LOS, venti-
lator days and TBSA burns. This suggest that our study group 
may have had higher acuity increasing risk of pneumonia. 
Our pneumonia rates do correspond with the rates reported 
from other comparable populations of burn patients. Despite 
this we did not find and association suggesting intraoperative 
feedings as the cause. 
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Introduction: A major burn injury result in a hypermetabolic 
response which leads to increased nutritional requirements. 
Previous studies have shown that burn patients experience 
severe electrolyte abnormalities that are likely the result 
of multiple factors, but share similarities to refeeding syn-
drome (RS). Recently, the American Society for Parenteral 
and Enteral Nutrition (ASPEN) published consensus 
recommendations on RS, including clinical definitions and a 
grading system. Our aim was to evaluate this definition in a 
cohort of burn patients.
Methods: A retrospective analysis was performed of adults 
admitted to an American Burn Association-verified center 
from 2015-2020 with a burn injury who received enteral 
feeding for at least 72 hours. Patients with a length of stay 
< 7 days were excluded. Patients were categorized as having 
mild, moderate, or severe RS based on the newly established 
ASPEN criteria, defined by a decrease in any one, two, or 
three of serum phosphorus, potassium, and/or magnesium 
levels from baseline by 10%–20% (mild RS), 20%–30% 
(moderate RS), or >30% and/or organ dysfunction resulting 
from a decrease in any of these and/or due to thiamin defi-
ciency (severe RS). 
Results: A total of 350 patients were reviewed, from which 
72 met the inclusion criteria. The mean patient age was 52 ± 
18 years, and the average BMI was 28.3 ± 7.4. The average 
burn size was 21.7 ±17.0% TBSA and the average length of 
stay was 36 ± 32 days. A total of 57 (89%) patients had se-
vere RS while five (8%) exhibited moderate and two (3%) 
developed mild refeeding syndrome. Of the 57 patients with 
severe RS, hypophosphatemia was the most prevalent (89%) 
followed by hypokalemia (19%) and hypomagnesemia 
(13%). Regression analysis comparing those with severe RS 
to those with mild or moderate RS revealed that number of 
surgeries performed was positively associated with the de-
velopment of severe RS (p=0.0006). %TBSA trended but 
was not statistically significant (p=0.063). All other variables 
evaluated were not significant on univariate analysis. 
Conclusions: The presence of severe electrolyte 
abnormalities as a result of burn injuries is significantly more 
common than originally anticipated. Further investigations 
are needed to determine if these abnormalities truly reflect 
RS or are primarily a result of the hypermetabolic response 
characteristic of burn patients.

716 Safety and benefits of intraoperative enteral 
nutrition in critically ill pediatric burn 
patients
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Introduction: Burn injuries significantly increase a patient’s 
metabolic demand. Adequate nutrition is essential to aid in 
recovery and reduce morbidity and mortality. This is impor-
tant for pediatric patients, who have limited reserves and are 
in a period of growth, in contrast to adults. Burn patients 
often need multiple surgeries, with standard perioperative 
fasting periods leading to multiple nutritional interruptions. 
Continuous intraoperative feeding has been a proposed so-
lution, but there is no current consensus on its role and 
safety, particularly in the pediatric population. The goal of 
our study was therefore to examine the safety and benefits of 
intraoperative nutrition in critically ill pediatric burn injury 
patients.
Methods: A systematic review of MEDLINE, PubMed, 
Scopus, and Google Scholar was conducted using the fol-
lowing terms: Feeding or enteral or nutrition or fasting and 
adolescent or youth or pediatric or child or teen and burn 
or thermal injury or fire. The primary outcome was inci-
dence of aspiration. Secondary outcomes included patient 
nutritional status (caloric deficit, weight), wound healing, 
days spent in the intensive care unit, ventilator days, pneu-
monia, number of surgeries, length of hospital stay, and mor-
tality. Pooled analyses of binary outcomes were computed.
Results: Four studies consisting of 496 patients, met in-
clusion criteria. All studies were level IV evidence, but had 
high methodological quality. The median burn total body 
surface area (TBSA) was 43.8% (IQR 33.4-58.8%), with a 
median of one-third of patients having an inhalational in-
jury. Patients underwent a median of 4.2 surgeries (IQR 
1.8-7.4). Intraoperative feeding was conducted through 
nasoduodenal tubes. There were no aspiration events. Pooled 
analysis demonstrated that there were no differences in rates 
of aspiration, pneumonia, or wound infection (p >0.05) be-
tween patients who were intraoperatively fed and those who 
were not. Those fed intraoperatively had significantly more 
surgeries, ventilator days, longer hospital stays, but lower 
mortality (p< 0.05). There was large heterogeneity in nutri-
tional assessment methods. Intraoperatively fed patients had 
an average gain of 144.4 kcal/kg and 1.7 days of exclusive 
enteral nutrition (vs. loss of -119.1 kcal/kg and -1.4  days) 
and cumulative positive caloric balance of +2673kcal ±2147 
(vs. loss of -7899kcal ±3123), compared to those with inter-
rupted feeding.
Conclusions: Continuous intraoperative duodenal feeding 
during burn surgery appears to be safe in the Pediatric 
burn population, with no reported episodes of aspiration. 
Uninterrupted feeding was also associated with weight main-
tenance and reduced caloric deficit. It may also have survival 
benefit, as continuously fed patients needed more surgeries 
and intensive/hospital care, but had decreased mortality. 
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717 Critically injured patients receiving kefir may 
have lower rates of Clostridium difficile
Andrea Lillie, RD CDE, Megan Nordlund, MS, RD, 
CSG, Barclay T. Stewart, MD, PhD, Emma L. Gause, 
MS MA
Harborview Medical Center, Seattle, Washington; 
Harborview Medical Center, Seattle, Washington; 
University of Washington, Seattle, Washington; 
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Introduction: Kefir is an easy to administer per feeding tube 
probiotic yogurt that does not contain the risk of powdered 
probiotics, which may contaminate patient wounds or intra-
venous lines. Previous studies show patients taking probiotics 
may decrease hospital-acquired infections (HAI) although 
kefir has not been well studied. We hypothesized that kefir 
would be well tolerated and prevent infections among criti-
cally injured patients including patients with burn injury on 
enteral nutrition (EN).
Methods: We performed a retrospective review of adult crit-
ically injured patients at a level 1 trauma and burn center 
from January 2018 to March 2021 who received EN. Patients 
with a history of clostridium difficile (C. diff) were excluded. 
Patients who received kefir were given 120ml twice daily. 
The kefir protocol was improved with input from clinical 
stakeholders. The rate of C. diff, catheter-associated urinary 
tract infection (CAUTI), and central line-associated blood 
stream infection (CLABSI) were compared between patients 
who received kefir and those who did not. Incidence rate 
ratios (IRR) and corresponding 95% confidence intervals 
were calculated to assess differences in these rates.
Results: 3,814 patients met criteria, 545 of whom received 
kefir (14%). Suggested improvements to the kefir protocol by 
stakeholders were changing flavored to plain kefir to decrease 
the amount of carbohydrate, change to lactose-free kefir to 
improve usage in lactose intolerant patients, and educate 
nurses on flushing feeding tubes to avoid clogs.
None of the incidence rates of HAI were significantly dif-
ferent between patients who received kefir and those who did 
not (Table 1). Crude IRRs suggest that C. diff infections may 
have occurred less frequently among patients who received 
kefir while the reverse occurred for CLABSI infections, 
though these results are not significant.
Conclusions: The kefir implementation was refined by 
stakeholder feedback. Although no clear benefit of kefir was 
observed with HAI reduction, future research should inves-
tigate the potential association between kefir use and C. diff.

718 Indirect Calorimetry is Necessary to Optimize 
Nutrition in Large Burns
Shruthi Srinivas, MD, Sheela S. Thomas, MS 
RD CNSC, Alfredo C. Cordova, MD FACS, 
Nicole O. Bernal, Professor of Surgery
Ohio State University, Columbus, Ohio; The Ohio 
State University Wexner Medical Center, Dublin, 
Ohio; The Ohio State University Wexner Medical 
Center, Dublin, Ohio; The Ohio State University 
Wexner Medical Center, Columbus, Ohio 

Introduction: Assessing nutritional requirements in large 
total body surface area (TBSA) burns is a challenge due to 
frequent metabolic variation. Studies have compared indi-
rect calorimetry (IC) with predictive equations and identified 
formulas that are frequently used in the absence of IC. Large 
TBSA burns remain poorly understood, as does the role of 
changing metabolic rate and multiple surgical procedures 
over the course of recovery. We sought to understand whether 
these equations remain reliable in these situations.
Methods: The patient is a 31 year old, 92% full-thickness 
TBSA burn who was studied over the first 75 days of hos-
pitalization at various points per institutional IC guidelines. 
Using total energy expenditure (TEE) by IC as the standard, 
we assessed variation of each predictive equation for accu-
racy. Only the Milner and Toronto formulas are dynamic, 
and we analyzed variation by post-burn day (PBD) compared 
to dates of major surgical procedures in these studies. The 
patient was excised on PBD 1, 2, 5, 7, 9, 21, and 25; he was 
grafted on POD 5, 11, 20, 41, and 56. Weekly monitoring of 
prealbumin and CRP indicated adequate nutrition.
Results: On post-burn day (PBD) 5, when all major 
burns were excised, all predictive equations inappropriately 
estimated the patient’s energy expenditure. On longitudinal 
analysis of 16 IC studies (Table 2), the Milner equation was 
most accurate, estimating within 5% variance of TEE at 5 
time points (31%). The Toronto formula did not estimate 
within 5% variance at any time point. No energy equation 
consistently and accurately estimated energy expenditure 
over all calculated time points.
Conclusions: Although predictive equations are frequently 
used, in high TBSA burns with many operations and 
changing nutritional needs, equations are not as accurate 
as IC. Given that over- or under-estimating needs result in 
many complications avoided with IC, we propose frequent 
IC for intubated, high TBSA patients.
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719 Effects of Obesity on Outcomes of Adult Burn 
Patients at a Single Institution
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Introduction: Obesity is a global epidemic that continues 
to worsen. In 2016, more than 1.9 billion adults were 
considered overweight worldwide and over 650 million were 
obese. It is well-known that excess adipose tissue may alter 
inflammatory and immune mediator regulations, which can 
lead to challenges in managing resuscitation efforts, respira-
tory support, and thromboprophylaxis of burn patients. The 
objective of this study was to evaluate the outcomes of burn 
patients with obesity at our institution.
Methods: This was a single-site, retrospective review using 
our institutional Burn Center registry. All adult patients 
(18  years or older) admitted to our Burn Center between 
July 1, 2013 and June 30, 2021 who were classified as obese 
(i.e., body mass index > 30.0) were included in this study. 
All adult patients who were classified as underweight, normal 
weight, or overweight were also included for comparative 
purposes. Variables of interest included demographics, burn 
mechanism, length of stay (LOS), cost of hospitalization, and 
mortality.
Results: There were 7,626 patients included in this study, 
with the largest percentage of patients included in the obese 
category (38.4%). Among the obese population, most of the 
patients (53.2%) were classified under ‘Obesity Class I’ (i.e., 
body mass index 30.0 – 34.9). The majority of patients in 
each category were male, except in the ‘Obesity Class  III’ 
category (i.e., body mass index > 40.0) where 54.8% of the 
population were female. The mean age of the entire study 
sample was 44.9 years +/- 17.5 years, while the mean total 
body surface area (TBSA) involvement was 5.1% +/- 10.0%. 
The mean LOS of the entire study population was 10.3 days 
+/- 22.6 days, with patients in the ‘Obesity Class III’ category 
having the longest LOS with 14.0 days +/- 36.5 days. The cost 
of hospitalization was lowest in the overweight group with 
$82,661, while the highest cost was in the ‘Obesity Class III’ 
group with $130,683. The overall hospital mortality for the 
entire study population was 3.0% with the highest mortality 
noted in the ‘Obesity Class III’ group (4.7%).
Conclusions: Obesity affects all aspects of a burn patient’s 
care throughout their hospitalization. In our study, obesity 
was associated with longer LOS, cost of hospitalization, and 
mortality; therefore, it is imperative to understand the neg-
ative effects that obesity can have on burn patients, not just 
in terms of their acute management, but also their continued 
care after hospitalization.

720 Intensive Insulin Therapy in the Burn 
Intensive Care Unit: A Systematic Review of 
Literature
Jasmine N. Peters, B.S., Zachary J. Collier, MD, 
Justin Gillenwater, MD, Haig A. Yenikomshian, MD
Keck School of Medicine, Glendale, California; Keck 
School of Medicine, University of Southern Califor-
nia, Los Angeles, California; USC/LAC+USC Medi-
cal Center, Los Angeles, California; USC/LAC+USC 
Medical Center, Los Angeles, California 

Introduction: The significant burden of burn-related mor-
bidity and mortality is partly due to the complex pathophys-
iological derangements that occur in the acute post-burn 
period. Critical care literature has pushed for tighter glycemic 
control, but these studies often use heterogenous groups of 
medical and surgical patients. Furthermore, some of these 
studies present conflicting evidence of whether there is true 
mortality benefit. Providers must balance the risks associated 
with hyperglycemia such as infection, inflammation, and 
pour wound healing against the risks associated with severe 
hypoglycemia, most notably coma and death. This study aims 
to review the literature on outcomes in tight glucose control 
regimens (glucose < 150mg/dL) in the burn ICU population 
to help guide further research and practice guidelines.  
Methods: A systematic review of literature utilizing PubMed 
was conducted for any article published at any time. Searches 
used the AND function to identify articles with a burn term 
(burn injury OR burn care OR burn ICU OR burn OR 
thermal injury OR burned) and a glucose control related 
term (glucose control OR glycemic control OR glucose 
management OR insulin OR metformin OR glipizide). 
Inclusion criteria were English studies that describe intensive 
care unit (ICU) glucose management in adult burn patients. 
Exclusion criteria were involvement of children, animals, and 
settings outside of the ICU. Case reports, editorials, and pos-
ition pieces were also excluded.
Results: The search identified 2,154 articles. Full text re-
view of 61 articles identified 8 that met inclusion criteria.   
Two randomized control trials, 3 retrospective case-control 
studies, 2 retrospective cohort studies, and 1 systematic lit-
erature review. Only 1 study showed mortality benefit of 
tighter glucose control (< 150 mg/dL) compared to controls 
(< 200 mg/dL), while 3 studies showed no difference in mor-
tality between cases and controls. Three studies demonstrated 
a reduction in infectious complications including sepsis, 
pneumonia, urinary tract infection, and bacteremia. Nearly 
all studies (6/8) showed increased rates of hypoglycemia with 
tight control, but very few instances of adverse sequela fol-
lowing hypoglycemia were noted. 
Conclusions: Like the broader critical care population, 
tighter glucose control may be beneficial to burn patients 
but with some variability. Balancing the complications of hy-
poglycemia with hyperglycemia continues to be a challenge 
with no clear guidelines. Further research in a burn specific 
population would help create a safe and effective treatment 
algorithm which could be adapted widely. 
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721 Defining Bleeding Characteristics in Frostbite 
Patients Managed with tPA
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Introduction: Frostbite is caused by exposure to cold 
temperatures and can be a severe injury leading to hospital 
admissions, surgeries, or amputations. Disease progression 
involves endothelial injury, thrombosis, and tissue necrosis; 
therefore, management of patients involves a process of 
rewarming and restoration of blood flow to the affected area. 
Tissue plasminogen activator (tPA) is a thrombolytic agent 
that has demonstrated efficacy at restoring tissue perfusion 
in patients with frostbite. The goal of frostbite management 
with tPA is to salvage tissue without causing clinically signif-
icant bleeding, a documented adverse effect of tPA adminis-
tration. The purpose of this study was to characterize specific 
bleeding complications associated with tPA administration. 
The secondary objective was to compare the rate of bleeding 
complications in frostbite patients treated with intravenous 
(IV) tPA to frostbite patients that did not receive tPA.
Methods: This single center retrospective study included all 
adult patients with severe frostbite who presented between 
October 2013 and March 2020. tPA was given to patients 
per institutional protocol. To assess for bleeding events, pa-
tient charts were reviewed and any instance of bleeding 
was categorized based on severity. Bleeding was categorized 
as: 1)  none, 2)  mild: not clinically significant (bandage or 
moved IV site), 3)  moderate: change of management (tPA 
stopped, enoxaparin held, or specialty consult), and 4) severe: 
included a change and intervention (transfusion, fasciotomy 
for compartment syndrome). Any change in management 
or any additional therapies used to control bleeding were 
documented, as well as the timing of bleeding in relation to 
tPA administration.
Results: Over a 7-year period 209 patients were analyzed and 
202 patients were included. For patients with bleeding events 
requiring intervention, the mean time to bleed was 105.5 
hours (range 4 to 576 hours). Of these, 4 (3 transfusions and 
1 fasciotomy for compartment syndrome) were temporally 
associated with tPA administration (within 24 hours). Two 
of the 4 patients had minor to moderate traumatic injury 
prior to admission, the 3rd patient had incomplete work-up 
at referring center that initiated tPA prior to transport, and 

the 4th patient was in restraints. Of the patients who did not 
receive tPA, 3.39% had a severe bleeding event requiring in-
tervention compared to 6.99% of patients treated with tPA 
(P=0.516).
Conclusions: Though there was a higher incidence of 
bleeding in tPA-treated patients, for the majority of patients 
studied, tPA was safe for the treatment of severe frostbite. 
Bleeding events occur in frostbite patients treated with or 
without tPA and warrant close follow-up for these infrequent 
complications.
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722 Collagen-elastin matrix for defect coverage in 
exposed bradytrophic tissue after severe burn 
and degloving injuries
Markus Oehlbauer
BG Trauma Center Murnau, Murnau, Bayern 

Introduction: Despite successful defect coverage by means 
of complex skin or muscle flaps, particularly large and deep 
problematic wounds with exposed bradytrophic tissues after 
soft tissue loss are very susceptible to surgical revision. 
A dermal matrix, consisting of native collagen (collagen type 
I, III and V) supplemented by an elastin hydolyzate was 
first used for the treatment of burns, predominantly those 
that were full-thickness. Subsequently, its use was extended 
to defect coverage especially after soft tissue loss caused by 
degloving injuries.
Methods: 52 patients with exposed bradytrophic tissues 
caused by severe burn or degloving injuries were treated the 
same way.
In all patients operative debridement showed soft tissue loss 
with free bone or free periostal structures, exposed tendons 
or joint capsules.
In all patients after accurate wound bed preparation defect 
coverage was performed with collagen-elastin matrix and 
unmeshed split skin grafts in combination with negative 
pressure wound therapy for fixation of dermal matrix and 
split skin grafts.
Results: Two-years follow up of these collagen-elastin matrix 
procedures in defect coverage showed an excellent functional 
outcome:
Up until now, no areas with unstable scars have occurred, no 
surgical scar revisions were required. The patients were still 
able to wear normal footwear, clinical gait analysis showed 
perfect functional outcome. 
Conclusions: The application of collagen-elastin matrix in 
patients with exposed bradytrophic tissues after severe burn or 
degloving injury treated so far represents an excellent recon-
struction method, from initial coverage to scar development.

723 Carbon Dioxide Laser Treatment Practices for 
Hypertrophic Burn Scars Amongst American 
Burn Association Burn Centers
Jon C. Bruce, MBA, Travis S. Dowdle, BS, 
Kaylee B. Schrader, BS, John A. Griswold, MD
Texas Tech University Health Sciences Center, Lub-
bock, Texas; Texas Tech University Health Sciences 
Center School of Medicine, Lubbock, Texas; Texas 
Tech University Health Sciences Center School of 
Medicine, Amarillo, Texas; Texas Tech University 
Health Sciences Center, Lubbock, Texas 

Introduction: Scarring is a major outcome of severe burn 
wound healing. Severe scars often persist and diminish quality 
of life by disfigurement, pain, and pruritis. In the last decade, 
utilization of ablative fractional carbon dioxide (CO2) laser 
therapy has become a popular treatment modality for severe 
burn scars. Although the efficacy of CO2 lasers for the treat-
ment of hypertrophic burn scars has been established via sys-
tematic reviews, there have been no attempts to query the 63 
American Burn Association (ABA) centers across the United 
States regarding specific treatment parameters involving se-
rious, sometimes high, total body surface area (TBSA) burns.
Methods: Throughout October and November of 2020, a 
Qualtrics survey consisting of 14 questions was administered 
to burn surgeons practicing at all 63 ABA burn centers 
across the United States. Topics assessed were specific laser 
parameters utilized (5), treatment preferences (2), peri-
operative follow-up (5), scar assessment practices (1), and 
TBSA treatment tolerance (1). 
Results: Exploratory, descriptive data was analyzed. 
Surgeons practicing at 27 of the 63 total ABA burn centers 
responded to the survey (43% response rate). Data elucidates 
the level of variance regarding current initial management of 
hypertrophic burn scars via CO2 laser treatment. Surgeons 
demonstrated variation in the level of TBSA treatment toler-
ance and pulse energy settings, respectively. 
Conclusions: Our findings show a substantial amount of 
variation in several aspects of CO2 laser hypertrophic scar 
revision between ABA centers across the country, including 
preoperative evaluation, laser settings, treatment regimen, 
and postoperative recommendations . Standardization of care 
when utilizing ablative fractional CO2 lasers should be fur-
ther explored.
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reconstruction of complex non-graftable 
wound defects
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Introduction: The aim of this study was to investigate the 
role of a synthetic dermal matrix, Biodegradable Temporising 
Matrix (BTM), for coverage of   complex wounds. The 
authors defined complex wounds as wounds not amenable 
to reconstruction with skin grafting alone due to an in-
herent avascularity of the wound bed, such as the presence of 
exposed bone, tendinous or neural structures.
Methods: A retrospective review of a prospectively 
maintained database of complex wounds as defined above 
was carried out. Clinical and operative notes were reviewed 
along with review of an extensive photographic database 
demonstrating wound healing progress using staged dermal 
matrix (BTM) and autologous skin graft reconstruction. 
Results: 55 patients were identified who underwent 
staged dermal matrix and autologous skin graft reconstruc-
tion for complex wounds affecting a wide variety of pa-
tient demographics, treatment indications and body sites. 
Wound aetiology varied between burn injury, non-burn 
related trauma including degloving injury and infective 
complications. We discuss caveats relating to successful ap-
plication of a dermal matrix, technique tips, prevention and 
management of complications.
Dermal substitutes play an integral role in providing bio-
logical wound cover for avascular wound beds which may 
otherwise require complex distant flap or microsurgical free 
flap reconstruction. BTM is a completely synthetic dermal 
matrix comprised of a 2-mm-thick sheet of biodegradable 
polyurethane foam bonded to a non-biodegradable polyu-
rethane sealing membrane. Our department has developed 
significant expertise in the use of BTM throughout its devel-
opment from initial animal studies through to recent human 
clinical trials. The synthetic composition of BTM does not 
require rapid neo-vascularisation for its integrity or survival. 
As such, two-stage BTM reconstruction has proven robust-
ness in the face of unfavourable wounds compared with other 
popular dermal matrices, physiologically covering avascular 
structures, allowing for early graft take, expediting rehabili-
tation and mobilisation with excellent scar cosmesis and lim-
ited contracture formation. 
Conclusions: Dermal matrices such as BTM play an im-
portant role in complex wound healing, frequently achieving 
excellent results with a low complication profile. BTM has 
been used successfully in cases where biological matrices 
would not routinely be considered as demonstrated by this 
clinical series. It has provided a valuable alternative to free-
tissue transfer in patients with significant co-morbidities, vas-
cular insufficiency and/or those for whom long operations 
are undesirable.

725 Case Series: New Porcine Placental ECM for 
Burn Injuries
David G'sell, PA-C, Jeffrey E. Carter, MD, 
Nicole M. Kopari, MD, FACS, William L. Hickerson, 
MD
University Medical Center New Orleans, New Orle-
ans, Louisiana; University Medical Center- New Or-
leans, New Orleans, Louisiana; Children's Hospital 
New Orleans, New Orleans, Louisiana; Spectral MD, 
Avita Medical, AccessPro Med, Memphis, Tennessee 

Introduction: Human amniotic membrane (HAM) has 
been used as a biologic dressing for burn wounds since 1955 
but limited due to availability, size, and processing costs. In 
2021 a new porcine placental product was FDA-approved 
overcoming challenges with human-sourced products. Our 
study is the first case series to report outcomes using porcine 
placental extracellular matrix (PPECM) in the use of adult 
burn patients.
Methods: Adults with thermal burns resulting in partial-
thickness burn wounds (PTBW) were consented and in-
cluded in the study from 03/2021 to 09/2021. Patients with 
full-thickness injures, concomitant trauma, or adverse beliefs 
to porcine products were not included in the study. Serial 
still images and initial wound measurements were obtained 
intraoperatively and post-operatively. PPECM trial product 
processed with a proprietary decellularization method to pro-
duce single sheets up to 15x20cm was approved by the facility 
value assessment committee. Adverse events were defined a 
priori as infection, increased pain or itching relative to adja-
cent autografts, or failure to heal. Infection was defined as a 
PPECM treatment site requiring any change from standard 
of care or initiation of local or systemic antibiotics. Pain was 
assessed using a visual analogue scale. Itching was assessed 
at discharge and follow-up. Healing was assessed using the 
FDA guidance for wound closure with 2 consecutive visits 
2 weeks apart demonstrating 100% epithelialization without 
drainage or dressing requirements.
Results: Four patients were treated during the study period 
with wounds involving the torso and major joints such as 
the hands/wrists and knees. None of the PPECM wounds 
demonstrated failure to heal or required revision excision, 
or autograft. None of the PPECM wounds had evidence 
of infection. PPECM wounds had decreased pain/itching 
relative to adjacent burn wounds which were treated with 
split-thickness autograft, autologous skin cell suspension, 
or allogeneic cultured skin substitute (VAS mean 1 vs 3.1). 
Healing was noted in all wounds at 1-week primary dressing 
removal with confirmation at 2-week interval follow-up.
Conclusions: PPECM treatment of PTBW was not associ-
ated with adverse events and resulted in favorable outcomes 
clinically. The large size, ease of use, and lower costs relative 
to HAM is an intriguing alternative for PTBW. Comparative 
studies are needed in the field to determine best practices and 
overall value.
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Pharmacoeconomics Associated with 
Collagenase Use in Burn Patients
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Introduction: Collagenase is routinely used for partial 
thickness burns at our health-system. A 30 gram tube costs 
over $300, which creates financial challenges for uninsured 
patients and impacts revenue capture. The objective of this 
medication utilization evaluation was to characterize the use 
of collagenase and evaluate compliance to our institution’s 
criteria for use. 
Methods: All admitted patients who received collagenase 
for burn injury from 3/14/21 to 6/14/21 were included. 
Patients were excluded if they were not admitted to the burn 
unit or left against medical advice. A cost analysis was also 
conducted.
Results: A total of 26 patients were included with a mean 
(SD) age of 45 (17) years. Most burns were thermal (77%) 
with a median (IQR) of 7.5% (1.9,13.5) total body surface 
area (TBSA). Twenty-three patients presented with mixed 
partial thickness or partial thickness burns (89%). The three 
remaining patients had full thickness burns, which is not an 
indication for collagenase use at our institution. There was 
a median of 1 (0,1) collagenase treatment day per TBSA. 
Median length of hospital stay was 5 (2,22) days with a length 
of stay per TBSA of 1 (1,2). Approximately 58% of patients 
required a surgical procedure. Of these, 8 had documented 
graft loss or failure while 7 did not. In those who experienced 
graft loss, median TBSA was higher [31.4 (7.8,57.5) vs. 10 
(2.5,15); p = 0.269] and they required more surgeries [7 (1,9) 
vs. 1 (1,3); p = 0.104]. A potential total revenue of $428,280 
was found. Additional cost data are provided in Table 1.
Conclusions: There was a high level of compliance with 
criteria for use, with some opportunities for improvement. 
Over 40% of patients who received collagenase for partial 
thickness burns were treated non-operatively, supporting its 
likely benefit, despite the cost. The potential exists for signif-
icant revenue for the health-system. 

727 Novel silver based â€œsuitâ€#157; dressing 
technique for Steven Johnson Syndrome and 
other cutaneous exfoliative conditions
Jake Laun, MD, Kimberly Brown Maynell, APRN, 
Loryn Taylor, APRN, Lancia Simmons, BSN, RN, 
Amanda Krenitsky, MD, David J. Smith, Jr., MD
University of South Florida, Riverview, Florida; 
Tampa General Regional Burn Center, Tampa, Flor-
ida; Tampa General Regional Burn Center, Tampa, 
Florida; Tampa General Regional Burn Center, 
Tampa, Florida; University of South Florida, Tampa, 
Florida; University of, Tampa, Florida 

Introduction: Exfoliative skin conditions such as Steven 
Johnson Syndrome (SJS)/toxic epidermal necrolysis (TEN) 
and other significant drug related reactions are complex 
medical conditions that provide a challenge to the burn sur-
geon, especially with regards to local wound care. Various 
modalities of wound care require frequent dressing changes; 
however, these changes put the patient through significant 
pain and potentially harmful experiences that could lead to 
worse skin exfoliation, scarring and pigmentation changes. 
As part of our burn unit, we have created a dressing utilizing 
silver impregnated nylon sheets that limits the amount of 
wound care performed and therefore the amount of potential 
exfoliative damage.
Methods: We have employed this means of dressing in all 
our Steven Johnson patients with significant open or blistered 
areas. We performed a retrospective analysis looking at our 
patients who were admitted with Steven Johnson Syndrome/
toxic epidermal necrolysis or other exfoliative skin disorder 
over the last 7 years. We had 52 patients who ranged from 
having 2-100% of skin involved with significant blistering 
or exposed areas. The suit is made specific to the patient as 
each area is measured and the silver sheets are formed to the 
patient and secured in place. The silver sheets are saturated 
with sterile water and rewet with saline every four hours and 
changed every three days.
Results: By utilizing these silver-based dressings, we have 
limited the amount of dressing changes and concomitant 
pain for patients while also limiting skin infections to only 1 
out of our 52 patients. For blisters on the face, a local antibi-
otic ointment was used; and once the skin lesions had healed, 
a moisturizing lotion was used. 
Conclusions: Steven Johnson Syndrome and other exfo-
liative skin conditions require significant wound care. By 
minimizing dressing changes, one can lessen the pain to 
patients and by utilizing dressings that are infused with silver, 
one can also potentially decrease the risk for infection as was 
seen in our patient population.
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728 Chemical Burns and Eyebrow Tinting: An 
Unusual Case
Kimberley C. Brondeel, BS, Robert P. Duggan, 
BS, Katie Kirk, BA, Alen Palackic, MD, 
Ludwik K. Branski, MD, MMS
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch, Galveston, Texas 

Introduction: Here we present the case of chemical burns 
following professional eyebrow tinting, a phenomenon rarely 
described in the literature. 
Methods: A 50-year-old previously healthy female presented 
to our emergency department for evaluation and treatment of 
chemical burns to her eyebrows. Fifteen days prior, she un-
derwent professional eyebrow tinting by a local esthetician. 
Blistering developed the following day, and progressive 
swelling prompted her to present to an outside hospital. 
There she was prescribed acyclovir, ketoconazole cream, and 
silver sulfadiazine, but despite these measures, her symptoms 
progressed, leading to her presentation to our facility. Both 
brows were remarkable for significant swelling with exuda-
tive crushing on the surface concerning for superficial infec-
tion of partial-thickness chemical burns. She was prescribed 
bacitracin, prednisone, and clindamycin and discharged with 
instructions to follow up in burn clinic. Six days later, both 
brows had developed 2x3 cm scabs, but no signs of infection 
were appreciated. She was instructed to apply bacitracin/pol-
ymyxin B ointment to the scabbing areas and open wounds. 
Forty-nine days after her tinting, both brows were noted to 
be completely healed with no alopecia. 
Results: Burns following cosmetic procedures most com-
monly occur during hair lightening treatments where 
products frequently contain caustic chemicals such a hy-
drogen peroxide or persulphates leading to oxidation 
reactions lightening the hair. Thermal burns in hair salons 
have also been reported to heated hair-dressing instruments 
or external heat to hasten the highlighting process.
The periorbital area is becoming an increasingly popular 
target for nonsurgical cosmetic procedures, including per-
manent eyelid tattooing, eyelash dying, and extensions, more 
recently, eyebrow tinting. Eyebrow tinting involves the ap-
plication of semipermanent dyes to give the appearance 
of a fuller brow. There are no FDA-approved brow tinting 
formulations, and many contain para-phenylenediamine 
(PPD), a dying agent frequently associated with allergic 
dermatitis and less commonly chemical burns. This patient 
underwent brow tinting in a professional setting and still ex-
perienced a chemical burn. As the popularity of brow tinting 
increases, some patients will undoubtfully seek out readily 
available, unregulated products for self-application. The po-
tential for dermatitis and chemical burns following eyebrow 
tinting will only increase. 
Conclusions: Eyebrow tinting is not a benign cosmetic pro-
cedure, and even professional application of dyes may lead to 
chemical burns. We believe an increased awareness of brow 
tinting and its potential complications is warranted given 
its increasing popularity, the preponderance of unregulated 
products, and the potential for poor cosmetic outcomes.

729 "Feets" of Strength: How Glabrous Skin 
Defied the Odds
Megan Gernt, APRN-BC, Cassandra O'Rourke, 
OTR/L, BCP
Rhode Island Hospital, Attleboro, Massachusetts; 
Rhode Island Burn Center, Providence, Rhode Island 

Introduction: 58 year old female with past medical history 
notable for IDDM with peripheral neuropathy presented 
to ER after stepping barefoot onto asphalt in August 2020. 
Patient initially presented to community ER who performed 
bedside debridement and referred patient to wound clinic for 
management. After presenting to wound clinic, patient was 
referred to Burn center. She arrived 10 days after burn and 
was found to have full thickness burns to the soles of bilateral 
feet, 3% TBSA. The majority  of the soles of both feet were 
injured. The patient had little residual glabrous skin which 
was uninjured. Glabrous skin is highly specialized skin and 
grafting non glabrous skin to the soles of the feet does not 
have optimal functional outcomes.
Methods: The patient was extremely compliant and willing 
to do whatever was necessary to maintain function. The pa-
tient underwent one  debridement, two debridements with 
allografting, and one debridement with wound vacuum ap-
plication. Wounds were initially treated with daily silvadene 
dressings and transitioned to daily damp to dry and finally 
to daily xeroform dressings. Wounds were measured at 
each follow up appointment, plan was made to intervene 
only when wounds stopped showing progress, however this 
plateau was never reached, and wounds were allowed to heal 
without any further intervention.
Results: One year post burn, the right sole is fully healed 
while the left sole remains with small open area. The pa-
tient does have significant alterations to her gait pattern. 
However, the patient has managed to heal her wounds and is 
functioning independently. 
Conclusions: Given patient’s IDDM, her perceived chances 
of healing a graft was low. Furthermore, her risk of infec-
tion and eventual amputation was high. Given a very com-
pliant patient and diligent wound care, the patient was able 
to achieve significant healing of wounds without the need 
for amputation. Glabrous skin is specialized skin and grafting 
non glabrous skin to the soles of the feet does not have op-
timal functional outcomes. Allowing the patient’s own gla-
brous skin to pull across the bed and heal has provided for 
optimal functional outcomes.
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730 Clinical utility of the portable pressure 
measuring device for garment therapy on 
burn scar
Seung Yeol Lee, Hyun Seok
Soonchunhyang University Hospital, Bucheon-si, 
Kyonggi-do; Soonchunhyang University Hospital, 
Bucheon, Kyonggi-do 

Introduction: The experimenters developed a portable 
pressure measuring device using silicon piezoresistive pres-
sure sensors. The purpose of this study was to determine the 
effectiveness of pressure garment therapy using proposed 
device with objective data obtained through a randomized 
controlled trial.
Methods: Pressure measurements were acquired through a 
readout circuit consisting of an analog-to-digital converter, 
a microprocessor, and a Bluetooth transmission module for 
wireless data transmission to an external device. This was a 
double-blinded, randomized, controlled trial in patients with 
hypertrophic scars. In the pressure monitoring group, gar-
ment pressures were monitored using the portable pressure 
measuring device, and the compression garment was adjusted 
so that the pressure was maintained at the therapeutic range of 
15 – 25 mmHg. In the control group, non-surgical standard 
treatment of burn scars except for pressure monitoring was 
performed in the same manner.
Results: No significant intergroup difference was noted at 
the initial evaluations (p >0.05) between two groups. The pre- 
to post-treatment change in the scar thickness (p=0.03) and 
erythema (p=0.03), more reductions were found in the pres-
sure monitoring group than control group. There were no sig-
nificant differences in the change measurements between the 
two groups for melanin levels (p=0.62) and transepidermal 
water loss (TEWL) (p=0.94). The changes (skin distensibility, 
biological skin elasticity, gross skin elasticity, and skin viscoe-
lasticity) measured with the cutometer showed no significant 
differences between the two groups (p=0.87, p=0.32, p=0.37, 
and p=0.29, respectively).
Conclusions: Complementary characteristics such as wire-
less transmission to an external device may allow burn patients 
to continuously wear the device for real-time measurements. 
A Portable pressure monitoring device is effective for signifi-
cantly improving burn-associated scar characteristics.

Medical Care, Non-critical 2
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731 Utilizing call for burn admissions to guide 
clinical staffing decisions for Advanced 
Practice Providers (APP)
Atique Alam, BS, Beretta C. Coffman, PA-C, 
Yusuf Presberry, BS, Joan Wilson, MSN, MHA, RN
Burn & Reconstructive Centers of America, Augusta, 
Georgia; Joseph M. Still Burn Center at Doctors 
Hospital, Augusta, Georgia; Joseph M. Still Research 
Foundation, Inc., Augusta, Georgia; Joseph M. Still 
Burn Center at Doctors Hospital, Augusta, Georgia 

Introduction: Over the past decade, the Advanced Practice 
Provider (APP) role has expanded into various care settings. 
The literature confirms that APPs contribute positively to 
the ICU setting, where better patient outcomes are noted, 
and they are seen as a safe adjunct to the ICU team. The 
VA recognizes the need for a more significant presence, and 
practice-based variations are considered crucial as restruc-
turing goals are established. In 2014, Edkins et al. recognized 
the need for APPs in the burn setting as the number of 
residents declined. They stressed appropriate utilization and 
ongoing educational opportunities to develop the role in 
burns further.
Methods: This project was conducted by establishing a pro-
tocol within our burn referral call system to adequately and 
efficiently ensure accurate data is accumulated and leveraged 
to make staffing decisions. Implementation of the protocol 
began in January of 2018 and is well established.  The primary 
purpose of the protocol is to efficiently store and transfer pa-
tient data to make informed decisions across both clinical 
and administrative departments. The Customer Relationship 
Management (CRM) System, Salesforce, was the primary 
software to implement and maintain this process.
Results: For three years, a total of 42,460 referral calls came 
through our burn call system. The number of patient calls 
that required admission to a regional burn center totaled 
15,293. 70% of total patient referral calls came during the 
hours of Noon-Midnight; similarly, 72% of admission pa-
tient calls came during Noon-Midnight. Hourly trends were 
similar for both total patient call volume and admission pa-
tient referral call volume as they both had the highest number 
of referral calls between the hours of Noon-Midnight. The 
majority (32%) of total patient referral calls came in during 
earlier days of the week (Monday and Tuesday), while the 
majority (30%) of admission patient referral calls came in 
during the later days of the week (Friday or Saturday).
Conclusions: Our study demonstrates the benefits of 
implementing a collaborative protocol that allows sharing 
data and information across all facets of a burn center. 
Opportunities for additional studies include implementing 
similar protocols for administrative staffing and analysis of 
patient outcomes to see how staffing utilization has affected 
patient care.
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732 Examining Staff Views and Perceptions After 
Implementation of a Laser Doppler Imaging 
Device Into Practice
Shawn Tejiram, MD, Thomas Washburn, RN, BSN, 
Jeffrey W. Shupp, MD
MedStar Washington Hospital Center, Kensing-
ton, Maryland; MedStar Washington Hospital 
Center, Washington, District of Columbia; MedStar 
Washington Hospital Center, Washington DC, 
District of Columbia 

Introduction: Laser doppler imaging (LDI) has been estab-
lished as an accurate diagnostic tool to assess burn depth and 
measure healing potential. Despite this, its use in burn centers 
remain limited. While studies have examined challenges to 
LDI use, there is a paucity of literature factoring staff views 
and attitudes as a barrier to implementation into burn prac-
tice. The aim of this work was to assess and examine attitudes 
and perspectives following implementation of an LDI pro-
tocol into acute burn injury assessment.
Methods: Following institutional approval, a 22-question 
survey was disseminated among staff involved with imple-
mentation of an LDI device as a point of care tool to assess 
acute burn injury at a single ABA verified burn center. The 
survey focused on questions examining device ease of use, 
understanding of the underlying LDI technology, interpreta-
tion of imaging generation from wounds, and perceptions of 
patients’ experience. Questions were answered on a standard 
5-point Likert scale. All survey data was collected anony-
mously into an electronic database for assessment.
Results: Overall, there were 15 respondents to the survey 
questions. Five respondents found the LDI device difficult 
to use (33%). Barriers to device ease of use included diffi-
culty with device movement (60%), incorporation of scan-
ning into wound care and dressing placement (60%), and 
management of hardware or software issues that arise during 
use (60%). Challenges noted by respondents external to de-
vice use was mainly high patient census (80%). Despite this, 
60% of respondents found the device easier to use after per-
forming several scans in one or more patients and 60% found 
that scans generated matched their assessment of burn depth. 
Among respondents, 66% found patients amenable to the 
scanning process and 80% did not feel that that the scanning 
process worsened patients’ pain.
Conclusions: Challenges in LDI device use, implementa-
tion with wound care and dressing placement, and high pa-
tient census were identified as barriers to LDI use. Despite 
this, ease of device use improved with more frequent use. 
Identification of views and perceptions such as these can lead 
to protocol changes and additional training that facilitate ease 
of LDI use. Further examination will be required to better 
elucidate this information.

733 Massive Burn Injuries: Characteristics, 
Treatment Strategies and Outcomes from a 
Single Institution
Jason Heard, MD, David L. Wallace, MD MSc 
FRCSC, Kathleen S. Skipton Romanowski, MD, 
FACS, Tina L. Palmieri, MD, FACS, FCCM, 
David G. Greenhalgh, MD, Soman Sen, MD
University of California - Davis, Sacramento, Cali-
fornia; University of California, Davis, Sacramento, 
California; UC Davis, Sacramento, California; UC 
Davis and Shriners Hospitals for Children North-
ern California, Sacramento, California; University 
of California - Davis, Sacramento, California; UC 
Davis, Sacramento, California 

Introduction: Advances in burn care have  led 
to  improved  survival, with  survival after  a  50% total body 
surface area (TBSA) or larger burn being more common. Tr
aditionally, age, TBSA burned, inhalation injury, delayed re-
suscitation and evidence of early organ dysfunction have been 
predictive of survival. The goal of this study was to describe a 
large series of massive burn injuries, treatment strategies and 
identify factors related to survival.
Methods: Following IRB  approval,  a  retrospective review 
of adult patients who sustained 50% TBSA or larger burn 
from 8/2009 to 7/2019 at an ABA verified burn center was 
conducted.  Demographic, burn size/depth,  mechanisms 
of injury,  treatments,  and outcome  data were  collected. 
Univariate  and multivariate  analyses  were  performed 
using R statistical software (R-project.org). 
Results: 155 patients were included  which was 4.7%  
(155/3312) of all burn admissions  during that  time in-
ternal.  Patients had an  average age of 44±18  years, a male 
predominance (79%), and average TBSA  burned  of 
70±15%. Overall mortality was 54% (83/155). One third of 
patients were transitioned to  comfort  care.  The  103  treated 
patients were younger (37±12 vs 59±19  years; p=< 0.0001), 
more likely to be male (85 vs 65%; p=0.006), had smaller av-
erage TBSA (66±13 vs 78±16%; p< 0.0001) and more likely to 
have a psychiatric condition (31 vs 13%; p=0.02). Approximately 
70% of treated patients survived to discharge. Survivors were 
more likely to have smaller TBSA (63±13 vs 73±13; p=0.001) 
and less  third-degree  burns (49±24 vs 61±24; p=0.01).  One 
third of treated patients developed renal failure. One quarter of 
patients had a mental health condition, and these patients spent 
more time in the hospital (61 vs 31 days; p=0.009), more time 
on ventilator (29 vs 12 days; p=0.046), required more surgery 
(3 vs 2; p=0.048), and  were  less likely to die (36% vs 59%; 
p=0.02). On multivariate regression analysis of treated patients, 
psychiatric illness (OR 0.19; p=0.03) and burns related  ma-
rijuana/hash oil production  (OR 0.13; p=0.015) were protec-
tive against mortality.  
Conclusions: Surviving burns  >50% TBSA is  be-
coming more common as burn care continues to improve. 
Mortality in this study is lower than what would be predicted 
by an established revised  Baux  score regression model 
(predicted 61% overall mortality and 48% for treated). Care 
for these massive burn injuries is complex and requires an ex-
perienced multidisciplinary team. There is an established link 
between burn injuries and mental health conditions. Despite 
similar burn size/depth, patients with a mental health history 
spent significantly more time in the hospital, more time on 
the ventilator and required more surgery.  
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735 Early Treatment with NSAIDs Improves 
Blood Clotting Function in Severely Burned 
Patients
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Introduction: The risk of coagulopathy is increased in se-
vere burns. Nonsteroidal anti-inflammatory drugs (NSAIDs) 
are commonly prescribed in burn patients to relieve pain and 
reduce inflammation. This study investigates the impact of 
NSAIDs on burn induced coagulopathy in severely burned 
patients.
Methods: Severe burn patients (total body surface area 
[TBSA] >20%) were identified with TriNetX, a North 
American federated health research network from 51 health-
care organizations (HCOs) and categorized for those receiving 
NSAIDs during the first week following injury; those with 
NSAID use prior to injury were excluded. NSAIDs included 
in this study were ibuprofen, oxaprozin, indomethacin, as-
pirin, diclofenac, celecoxib, and naproxen. Burn induced 
coagulopathy was defined as international normalized ratio 
(INR) levels ≥1.5. Statistical significance of the rate of burn-
induced coagulopathy in the week following injury among 
the two groups was analyzed with measures of association 
using chi-squared tests.
Results: We identified 709 severely burned patients re-
ceiving NSAIDS during the week after burn and 1,032 se-
verely burned patients without NSAID use. Among those 
receiving NSAIDs, ibuprofen and aspirin were the most 
prescribed at rates of 80% and 36%, respectively. After co-
hort matching, the risk of burn induced coagulopathy was 
significantly decreased in patients taking NSAIDs (17.7%) 
compared to patients not receiving NSAIDs (32.3%) (p< 
0.0001). The protective nature of NSAIDs was greatest on 
the same day (p=0.0002) and first day following burn injury 
(p=0.0026). On average, those not taking NSAIDs had an 

elevated risk of developing coagulopathy compared to those 
who did as %TBSA increased in 10% intervals. This observa-
tion was confirmed in a linear regression analysis with slopes 
of 0.0453 and 0.0293, respectively. Furthermore, patients 
taking NSAIDs were less likely to develop sepsis (p=0.0046) 
and thrombocytopenia (p=0.0003) and die the first week fol-
lowing injury (p< 0.0001).
Conclusions: The early protective effects of NSAIDs at 
reducing the risk of coagulopathy occurs during the acute 
phase of burns, though selection bias cannot be excluded. 
The potential risk of burn induced coagulopathy increased 
more with %TBSA in patients without NASIDs.
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736 Intravenous Immunoglobulin in Stevens-
Johnson Syndrome & Toxic Epidermal 
Necrolysis: Experience from a Tertiary Care 
Center
Manal Hassan, BA, Bao Vincent Ho, BS, 
Dhaval Bhavsar, MD, Richard Korentager, MD
University of Kansas Medical Center, Kansas City, 
Kansas; University of Kansas School of Medicine, 
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Introduction: Stevens-Johnson syndrome and toxic ep-
idermal necrolysis (SJS/TEN) are rare severe cutaneous 
adverse reactions associated with high morbidity and mor-
tality, however, there lacks an established treatment protocol. 
Treatment with intravenous immunoglobulin (IVIg) has 
demonstrated mixed success rates in improving mortality. It 
has been suggested that early intervention with IVIg in SJS/
TEN patients may lead to a reduction in observed mortality 
rate when compared to the predicted rate. We present 24 
patients with SJS/TEN treated in our burn unit with IVIg.
Methods: We conducted a retrospective analysis of patients 
who were hospitalized with the diagnosis of SJS/TEN in a 
specialized burn center over the years 2011-2020. Data re-
garding clinical factors, causative agent(s), disease severity, 
treatment received, and outcome were collected on chart re-
view. SCORTEN and ABCD-10 prognostic scores were cal-
culated for each patient at the time of admission. All patients 
were started on IVIg at the recommendation of dermatology. 
A standardized mortality ratio was obtained to compare the 
actual number of deaths to the predicted number based on 
SCORTEN and ABCD-10 formulas.
Results: A total of 24 patients were identified with a mean 
age of 49.8 ± 18.1 years. Most of the patients, i.e., 18 out 
of 24 had TEN, and 6 patients had SJS/TEN overlap with 
an overall average initial BSA involvement of 42.7% ± 
25.3. Among the suspected drugs, sulfonamide antibiotics 
(41.7%) was the major predicted culprit. All patients were 
started on IVIg, 3 of which were treated in combination with 
corticosteroids. Most of our patients (23/24) received IVIg 
within 2  days of admission, but on average 11  ± 27  days 
(range: 2-135) after symptom onset. Many patients (10/24) 
experienced complications during hospital admission, such 
as: acute respiratory distress syndrome (8/24), sepsis (6/24), 
and anemia (2/24). There was no statistically significant 
difference in the overall observed mortality of 4 patients 
(16.7%) and the predicted overall mortality of 6.4 patients 
(26.7%) by the SCORTEN formula [standardized mortality 
ratio = 0.63; 95% confidence intervals, 0.17-1.61; P = 0.48], 
and the predicted overall mortality of 3.6 patients (15%) by 
the ABCD-10 formula [standardized mortality ratio = 1.12; 
95% confidence intervals, 0.30-2.86; P = 0.96].
Conclusions: The findings of the present study do not sup-
port the clinical benefits of IVIg for SJS/TEN overlap and 
TEN patients.

737 Prevalence and Outcomes of HIV Infection 
Among Burn Patients at a Single Institution
Sanja Sljivic, DO, Lori Chrisco, RN, MSN, 
Rabia Nizamani, MD, Booker King, MD, 
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University of North Carolina - Chapel Hill, Chapel 
Hill, North Carolina; North Carolina Jaycee Burn 
Center, Chapel Hill, North Carolina; UNC Jaycee 
Burn Center, Chapel Hill, North Carolina; UNC 
Jaycee Burn Center, Chapel Hill, North Carolina; 
UNC Jaycee Burn Center, Chapel Hill, North 
Carolina 

Introduction: Burn injuries are a significant cause of mor-
bidity and mortality worldwide. Pre-existing conditions may 
further complicate a patient’s outcome and delay wound 
healing. Human immunodeficiency virus (HIV) remains an 
ongoing problem globally and contributes to the morbidity 
of patients with burn injuries. According to the Centers for 
Disease Control and Prevention (CDC), the prevalence of 
individuals with HIV in the United States was 1.2 million 
in 2018. Burn patients and those with desquamating skin 
disorders are already in an immunocompromised state, and 
thus, the effect of HIV on the healing and recovery process 
can be significant. The objective of this study was to eval-
uate the prevalence and outcomes of HIV-positive patients 
admitted to our Burn Center. 
Methods: This was a single-site, retrospective review using 
our institutional Burn Center registry. All adult patients 
(18  years or older) admitted to our Burn Center between 
July 1, 2010 and June 30, 2020 who were HIV-positive were 
included in this study. All adult patients who were HIV-
negative and admitted during the same period were included 
for comparative purposes. Variables of interest included dem-
ographics, burn mechanism, length of stay (LOS), cost of 
hospitalization, and mortality.
Results: There were 32 HIV-positive burn patients and 16 
HIV-positive patients with desquamating skin disorders (e.g., 
Stevens-Johnson syndrome/Toxic Epidermal Necrolysis). For 
the burn group, the mean age was 46.9 years +/- 10.6 years, 
and the mean total body surface area (TBSA) involvement 
was 3.2% +/- 4.2%. The mean LOS among HIV-positive 
burn patients was 9.13 days +/- 17.73 days, and the mean 
cost of hospitalization was $54,613. For the desquamating 
skin disorders group, the mean age was 47.1  years +/- 
13.9 years, and the mean TBSA was 16.2% +/- 29.0%. The 
mean LOS was 17.25 days +/- 25.26 days, and the mean cost 
of hospitalization was $138,358. In terms of overall hos-
pital mortality, there were no deaths among HIV-positive 
burn patients; however, the mortality was 25% among HIV-
positive patients with desquamating skin disorders (n = 4). 
When both groups were compared to HIV-negative patients, 
overall hospital mortality remained higher among HIV-
positive patients with desquamating skin disorders.
Conclusions: Management of HIV-positive burn patients 
presents a unique challenge for clinicians due to the immuno-
compromised state of this patient population. The challenge 
may even be more pronounced in HIV-positive patients with 
desquamating skin disorders as demonstrated in this study.

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



April 5–8, 2022 • Las Vegas, NV S175

Medical Care, Non-critical 3

R-226

738 Does A History of Malignancy Lead to Worse 
Outcomes in Burns?
Sanja Sljivic, DO, Lori Chrisco, RN, MSN, 
Rabia Nizamani, MD, Booker King, MD, 
Felicia Williams, MD
University of North Carolina - Chapel Hill, Chapel 
Hill, North Carolina; North Carolina Jaycee Burn 
Center, Chapel Hill, North Carolina; UNC Jaycee 
Burn Center, Chapel Hill, North Carolina; UNC 
Jaycee Burn Center, Chapel Hill, North Carolina; 
UNC Jaycee Burn Center, Chapel Hill, North 
Carolina 

Introduction: A history of malignancy is associated with 
worse outcomes in cardiac disease and trauma. Our objective 
was to determine if a past medical history of cancer portends 
increased morbidity or mortality in burns or skin-sloughing 
disorders.
Methods: Patients were identified using our institutional 
Burn Center registry and linked to the clinical and adminis-
trative data. All patients admitted between January 1, 2014 
and June 30, 2021 were eligible for inclusion. Demographics, 
length of stay (LOS), co-morbid conditions, and mortality 
were evaluated. Statistical analysis was performed with 
Students’ t-test, chi-squared, and Fischer’s exact test.
Results: A total of 8,018 patients were admitted during this 
period, and of those patients, 436 had a history of cancer 
(5%). Patients with a history of cancer were older (56 years 
versus 44 years), p< 0.0001. They had a significantly longer 
LOS. They had larger burns and higher hospital costs. They 
were more likely to be female and more likely to have a skin-
sloughing disorder. Patients with a history of cancer also had 
higher mortality rates.
Conclusions: A history of cancer is associated with worse 
outcomes in patients admitted for burn injury or skin-
sloughing disorders. Further study is warranted to investigate 
and mitigate what aspect of their care could be adjusted to 
improve outcomes.

739 A 14 Year Experience of Pediatric Complex 
Skin Disorders in a Burn Unit
Heidi M. Altamirano, RN MS TCRN CCRN, 
Mark J. Johnston, BSN TCRN, Sam A. Miotke, MD
Regions Hospital, St. Paul, Minnesota; Regions Hos-
pital, Saint Paul, Minnesota; Regions Hospital, Saint 
Paul, Minnesota 

Introduction: Complex skin disorders including Stevens-
Johnson Syndrome (SJS) / Toxic Epidermal Necrolysis 
(TEN), Ritter's Disease (Staph Scalded Skin Syndrome), 
and Erythema Multiforme are uncommon, but result in 
significant injury to pediatric patients.   Skin necrosis and 
desquamation occurs, which in some cases affects mu-
cosa.   Gynecologic, ophthalmologic, and dermatological 
complications also occur.  The purpose of this work is to de-
scribe epidemiology and management trends in these cases.
Methods: Records were reviewed for all pediatric patients 
with skin disorders from 2006 - 2019 to evaluate trends 
in occurrence, age, length of stay, survivability, types of 
consultants, causative agent, and wound care strategies.
Results: One-hundred percent of pediatric patients were 
transferred from other hospitals for definitive management 
by the burn service.  The incidence in pediatric patients was 
21% compared to 79% in adults.  Males were most often af-
fected at 67% compared to 33% in females.  The age range 
was 2-17 years, with an average of 9.2 years.  The type most 
frequently seen was SJS/TEN at 60% of the cases.  The total 
body surface affected ranged from 10-95%.   Management 
of wounds commonly required operative management for 
dressing changes in children with large body surface area in-
volvement, in addition to ophthalmologic and gynecologic 
procedures in patients with mucosal involvement. In the 
subset of patients with SJS / TEN, 100% had ophthalmology 
consults and 50% were seen by gynecology. The average hos-
pital length of stay was 11.3 days.  All children survived.
Conclusions: Complex skin disorders in pediatric patients 
require a multidisciplinary team approach to care and wound 
management and benefit from burn service care.   Early 
transfer is beneficial in order to definitively diagnose the spe-
cific disorder and prioritize strategies in care such as nutri-
tion, wound care, and psychosocial support.
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740 Cyclosporine in Stevens Johnson Syndrome & 
Toxic Epidermal Necrolysis: Experience from 
a Tertiary Care Center
Manal Hassan, BA, Bao Vincent Ho, BS, 
Dhaval Bhavsar, MD, Richard Korentager, MD
University of Kansas Medical Center, Kansas City, 
Kansas; University of Kansas School of Medicine, 
Kansas City, Kansas; University of Kansas Health 
System, Kansas City, Kansas; University of Kansas 
Medical Center, Kansas City, Kansas 

Introduction: Stevens-Johnson syndrome and toxic ep-
idermal necrolysis (SJS/TEN) are rare severe cutaneous 
adverse reactions associated with high morbidity and mor-
tality, however, there lacks an established treatment protocol. 
Treatment with intravenous immunoglobulin (IVIg) has 
demonstrated mixed success rates in improving mortality. 
More recently, cyclosporine (CsA) has been found to have 
a promising role in management of SJS/TEN owing to its 
potent anti-apoptotic activity. We present 3 patients with 
SJS/TEN treated in our burn unit with CsA; all of them 
demonstrated clinical improvement.
Methods: We conducted a retrospective analysis of patients 
who were hospitalized with the diagnosis of SJS/TEN in 
a specialized burn center in the year 2020. Data regarding 
clinical factors, causative agent(s), disease severity, treat-
ment received, and outcome were collected on chart review. 
SCORTEN and ABCD-10 prognostic scores were calculated 
for each patient at the time of admission. All patients were 
evaluated by a dermatologist and started on CsA at a dosage 
of 5 mg/kg daily given in 2 divided doses. Predicted mor-
tality rate was compared with observed mortality rate to as-
sess treatment outcomes.
Results: A total of 3 patients were identified with a mean age 
of 48.33 ± 16.50. All patients had TEN with an average initial 
BSA involvement of 56.67 ± 20.21 and peak BSA involve-
ment of 63.33  ± 25.17. Lamotrigine was the presumptive 
causative drug in each case with an average duration of time 
from starting the medication to symptom onset of 19.3 days. 
Patients received CsA on average 7 days after symptom onset. 
Most of our patients had oral (100%), ocular (100%), genital 
(100%), and esophageal (33.3%) involvement during hospi-
talization. The observed mortality rate of 0% was lower than 
that predicted by SCORTEN (12.2% to 32.4%) and ABCD-
10 (5.4% to 12.3%). No patients developed complications 
during admission. All patients had minimal wound care 
needs on discharge as most of the involved areas were healed 
by then.
Conclusions: Our study sheds light on a possible benefi-
cial role of cyclosporine for the treatment of SJS/TEN and 
reinforces the necessity of further prospective studies to so-
lidify treatment guidelines.

741 Burn Injury Elevates the Risk of Sepsis in 
Pregnant Women
Shelby P. Bagby, BA, Juquan Song, MD, 
Kendall Wermine, BS, George Golovko, PhD, 
Amina El Ayadi, PhD, Steven E. Wolf, MD, FACS
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch, Galveston, Texas; 
University of Texas Medical Branch at Galveston, 
Galveston, Texas; University of Texas Medical Branch 
at Galveston, Galveston, Texas; University of Texas 
Medical Branch at Galveston, Galveston, Texas 

Introduction: Pregnancy naturally strains a woman’s body, 
and is exacerbated by additional stressors, such as severe 
burn. This study seeks to establish a national incidence rate 
of burns during pregnancy, as well as categorize the patients 
epidemiologically and by percent total body surface area 
(%TBSA) burned. We posit that pregnancies complicated 
by burn injuries have worse outcomes in mortality and 
comorbidities in comparison to pregnancies not complicated 
by burns.
Methods: Using an electronic medical record database, 
TriNetX, a retrospective cohort study was performed to iden-
tify burned pregnant patients within the last 20 years. The 
burn cohort included all pregnant women aged 12-55 who 
experienced a burn injury on the same day as pregnancy or 
anytime within nine months after the first record of preg-
nancy. The non-burned cohort included women who did 
not experience a burn within nine months of the recorded 
pregnancy. Outcomes compared were sepsis, pregnancy with 
abortive outcome, ectopic pregnancy, spontaneous abortion, 
complications of labor and delivery, preterm labor, post-
partum hemorrhage, maternal mortality, and acute respira-
tory distress syndrome (ARDS). After matching for age at 
pregnancy, each outcome was compared at one, three, and 
five years after pregnancy. Risk ratios (RR) with a 95% con-
fidence interval (CI) were used to compare cohorts, and a 
p-value < 0.05 was deemed significant.
Results: The TriNetX database contained 21,438,975 
females between the ages of 12-55.  Among these, pregnant 
women with burn injuries were found to have an incidence 
of 4.32% in the United States in the last 20 years (pregnant 
females with burn n = 4,721; females with burn n = 109,294). 
Of burns categorized by %TBSA burned, 84% were between 
1-10%. Within one year of pregnancy, burned patients have a 
three-fold increase in risk of development of sepsis compared 
to non-burned women (RR = 3, 95% CI = 1.518, 5.929), but 
are less likely to experience pregnancy with abortive outcome 
(RR = 0.612, 95% CI = 0.509, 0.735), complications during 
labor and delivery (RR = 0.863, 95% CI = 0.803, 0.928) or 
spontaneous abortion (RR = 0.707, 95% CI = 0.556, 0.899).
Conclusions: Pregnancy complicated by burn injury has a 
lower national incidence rate than the generally accepted 7% 
of reproductively aged females. Burned patients were more 
likely to experience sepsis than their non-burned counterparts 
one year after pregnancy, however, risk of maternal mortality 
was the same between the burned and non-burned patients 
within one year after pregnancy with a curious decrease in 
miscarriage and labor and delivery complications.
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742 Is There a Mortality Benefit of Being Well-
Insured in Burns?
Sanja Sljivic, DO, Lori Chrisco, RN, MSN, 
Rabia Nizamani, MD, Booker King, MD, 
Felicia Williams, MD
University of North Carolina - Chapel Hill, Chapel 
Hill, North Carolina; North Carolina Jaycee Burn 
Center, Chapel Hill, North Carolina; UNC Jaycee 
Burn Center, Chapel Hill, North Carolina; UNC 
Jaycee Burn Center, Chapel Hill, North Carolina; 
UNC Jaycee Burn Center, Chapel Hill, North 
Carolina 

Introduction: The purpose of the Affordable Care Act 
was to make affordable health insurance available to more 
people, to cover adults with fewer resources, and to facili-
tate delivering health care in a cost-effective way. Burn care 
is both financially and medically intense, expensive, and pro-
longed. We aimed to compare outcomes of patients treated 
at a tertiary care center with no insurance, those considered 
under-insured (Medicare/Medicaid), and those with private/
commercial insurance.
Methods: Patients were identified using our institutional 
Burn Center registry and linked to the clinical and ad-
ministrative data. All adult patients admitted to the Burn 
Center between January 1, 2011 and December 31, 2020 
were eligible for inclusion. Demographics, length of stay 
(LOS), co-morbid conditions and mortality were evaluated. 
Statistical analysis was performed with Students’ t-test and 
chi-squared.
Results: A total of 9,306 patients were admitted during the 
study period. Forty-one percent of patients had private/com-
mercial insurance. Thirty-four percent were under-insured, 
while 25% of patients had no insurance. Total body surface 
area (TBSA) of the burn was significantly higher for the 
under-insured, p< 0.05. Mortality was significantly higher 
for the under-insured, p< 0.05. The average LOS for the 
under-insured was 14.7 days, which was significantly longer 
than that for the insured (9.2 days) and for those without in-
surance (7.4 days), p< 0.05.
Conclusions: There are outcome disparities secondary to 
insurance coverage in burns. Under-insured patients had 
poorer outcomes than those with private/commercial insur-
ance and those without insurance.

743 Virtual burn care - friend or foe? A systematic 
review.
Claudia Malic, MD MRCS (eng) MD FRCS 
(Plast), Eli Mondor, BHSc. (Hons Candidate), 
Jaymie Barnabe, BHSc. (Hons Candidate), Ella Marie 
Robyn M. Laguan, BSN, RN
Children's Hospital of Eastern Ontario, Ottawa, 
Ontario; Carleton University, Ottawa, Ontario; 
Carleton University, Ottawa, Ontario; The Ottawa 
Hospital, Ottawa, Ontario 

Introduction: Interest in virtual care has grown, but evi-
dence surrounding its use for burn injuries is variable. This 
systematic review assesses the impact of virtual burn care 
in the past decade (2010-2020) by providing an overview 
of recent advances in the field. Data on efficacy, feasibility, 
cost-effectiveness, usability, pros/cons, satisfaction/accept-
ability, clinical outcomes, and triage effects are presented. 
Conclusions on its post-pandemic sustainability are drawn.
Methods: A systematic review with qualitative synthesis 
was performed according to PRISMA guidelines. Quality of 
included studies was assessed by validated tools. CINAHL, 
OVID MEDLINE, APA PsycINFO, and the CENTRAL 
trials registry were searched. Grey literature was searched for 
in OAIster, Duck Duck Go, Bandolier Knowledge, LILACS 
and McMaster Health Systems Evidence. Primary literature 
published between 01/01/2010-12/31/2020 investigating 
any of the noted outcomes of interest was retrieved for data 
extraction.
Results: A total of 486 studies were identified for screening. 
412 and 26 citations were excluded in title/abstract and full 
text screening, respectively. After removing 8 unretrievable 
works and 3 straggling duplicates, 50 citations were included. 
Most works were published from 2016-2020 (n=35, 70%). 
The most common uses (with some overlap) were acute as-
sessment (n=35, 70%), remote follow-up (n=18, 36%) and 
tele-rounding (n=4, 8%). Remote photographic burn size 
(not depth) estimation was found feasible and acceptably 
accurate. Patient and provider satisfaction was high overall. 
Patient outcomes with virtual follow-ups were largely compa-
rable to equivalent in-person services, though some adjunct 
programs saw little benefit. Increased specialist access, more 
accurate assessment/triage and saved travel time/cost were 
commonly noted. Challenges included logistics and language 
barriers for international interventions, IT issues and internet 
access limitations, HIPAA compliance and some wound/scar 
assessment challenges (e.g. burn depth and scar vascularity).
Conclusions: Evidence suggests that virtual burn care is 
largely safe, efficacious and could be feasible for continued 
use post-COVID-19 provided technological infrastructure is 
attainable and suitable regulation exists. Virtual acute spe-
cialist burn assessment is particularly well supported.
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744 Integrative Nursing framework in Burn ICU
Mini Thomas, DNP, Dina Friedman, Registered 
Nurse, Aemilio W. Ha, BSN, RN CCRN, 
PHN, Molly E. Nunez, MSn, APRN, ACNP
UCI Health, Orange, California; UCI Health, Or-
ange, California; UCI Health, Orange, California; 
UCI Susan Samueli Integrative Health Institute, 
Orange, California 

Introduction: Patient and staff experiences are enhanced 
through a holistic and relationship-based approach of 
care. An integrative nursing (IN) framework was created 
utilizing various therapeutic modalities to augment healing 
for patients. Additionally, staff RNs were encouraged to uti-
lize some IN modalities to aid in their own well-being. In 
2019, the Burn ICU (BICU) was selected as one of five pilot 
units in the hospital to implement the IN framework. Post-
implementation, staff were surveyed on their attitudes re-
garding the IN framework.
Methods: The IN framework was created utilizing the IN 
principles and hospital policies. Two selected RN champions 
promoted this framework for staff and patients. In the BICU, 
over 95% of the RNs completed all five IN training modules: 
IN in Action, Acupressure, Clinical Massage, Aromatherapy, 
and Mind-Body skills. BICU was stocked with supplies, 
not limited to aromatherapy products, breathing ball, and 
massager chair. Additional resources were added including 
virtual reality (VR) and spiritual care. RNs documented 
interventions for pain/stress, anxiety/sleep, and nausea in the 
patient record. Post implementation, a self-report survey by 
RNs was utilized evaluated the IN framework.
Results: A total of 27 surveys were collected from 29 avail-
able RNs.   Aromatherapy, VR, therapeutic touch were the 
most utilized patient modalities, while staff mostly utilized 
the massage chair, aromatherapy, and deep tissue massager. 
Lack of time and personal discomfort were the highest re-
ported barriers to utilization of the IN modalities.
Conclusions: Creating and implementing an IN frame-
work is achievable and can assist with improving patient and 
staff experiences in the hospital. Most staff and patients who 
utilized IN tools believed it provided benefits.   Addition of 
IN modalities is the next step in providing patients with ho-
listic care that treats not only the physical wounds but the 
whole patient.

745 Evaluating Nurses' Perceptions of Code Cart 
Competency
Sarah A. Folliard, DNP, APRN, Alicia K. Grubbs, 
MSN, RN, NE-BC, Robel Beyene, MD, Kelly Doyle, 
RN, BSN, Stephen Gondek, MD, MPH, 
Miranda Young, RN, MSN
Vanderbilt University Medical Center, Mount Juliet, 
Tennessee; Vanderbilt University Medical Center, 
Hendersonville, Tennessee; Vanderbilt University 
Medical Center, Nashville, Tennessee; Vanderbilt 
University Medical Center, Nashville, Tennessee; 
Vanderbilt University Medical Center, Nashville, 
Tennessee; Vanderbilt, Spring hill, Tennessee 

Introduction: This study was conducted to evaluate critical 
care nurses' perceptions of competency when using the code 
cart during Advance Cardiac Life Support (ACLS) resusci-
tation. During post-resuscitation debrief, it was noted that 
nurses reported lack of familiarity with using  the code cart 
and could not quickly locate items when needed.
Methods: Using an email distribution list sent to nurses em-
ployed in the Burn Center, a pre-survey was conducted  to 
evaluate baseline competency levels and provide the op-
portunity to self report level of familiarity with the code 
cart and the roles needed to conduct effective ACLS re-
suscitation. Following the pre-survey, various  educational 
opportunities were offered to the nursing staff including 
written and hands-on activities in a low-stress setting. These 
activities were offered to day and night shift nurses on sev-
eral occasions, and there was no limit to how many times a 
nurse could participate. Following 3 months of targeted edu-
cational intervention, a post-survey was conducted to re-eval-
uate the nurses' perceived comfort level with using the code 
cart during ACLS resuscitation.
Results: The average years of nursing experience among 
participants was 3-4, with only two participants reporting 5 
or more years of critical care experience. The nurses reported 
an increase in self-reported confidence level with using the 
code cart. The most common educational intervention that 
nurses felt would increase their comfort levels with using the 
crash cart were more frequent simulation scenarios (ie: mock 
codes), and hands-on training with open crash carts during 
in a low stress setting.
Conclusions: Because ACLS resuscitation is a stressful, cha-
otic event, it is not feasible for nurses to learn "in the mo-
ment." Critical care nurses in the Burn Center are trained on 
resuscitation and are required to maintain ACLS certification, 
but this is not enough training for them to feel comfortable 
with their responsibilities during a code. After identifying 
that nurses were not confident in being able to work the 
crash cart and could not find necessary items when asked to 
do so during an emergency, a plan for additional hands-on 
education in a low-stress setting was developed. Using a pre/
post survey, the multi-faceted educational opportunities were 
evaluated to see if they would impact the nurses' self-reported 
perceptions of code cart competency. Results indicated that 
not only were the educational interventions successful, but 
the nurses would like further opportunities for ongoing par-
ticipation to maintain their level of comfort with the crash 
cart.
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746 Nurse Driven Fluid Resuscitation in the Burn 
Center
Emily H. Werthman, MSN RN, Carrie A. Cox, 
MSN, RN, Julie Caffrey, DO, FACOS
Johns Hopkins Bayview Medical Center, Lutherville, 
Maryland; Johns Hopkins Bayview Medical Center, 
Baltimore, Maryland; Johns Hopkins, Baltimore, 
Maryland 

Introduction: The prior practice of the burn center was 
to resuscitate burn injuries over 20% total body surface 
area (TBSA) using a provider led modified Brooke fluid 
resuscitation formula. In that model of fluid resuscitation, 
the burn center provider ordered an initial fluid rate and 
adjusted hourly, where appropriate based on nurse recorded 
outputs. In Q4 2020 a nurse-driven fluid resuscitation was 
implemented in the adult Burn Intensive Care Unit (BICU). 
The primary purpose of the survey research is to evaluate the 
effect of the nurse-driven fluid resuscitation on nurse and 
physician communication.  
Methods: Survey research was initiated in Q3 2020 with a 
pre-practice change survey for BICU staff.  The 3-part survey 
included 10 questions.  The post survey will be repeated in 
August and remain open through October or until 70% of 
participants have completed the survey, whichever comes 
first. 
Results: Paired t-tests will be used compare survey research 
results pre and post-protocol implementation. In the pre-
implementation survey there was a response rate of 44% 
(11/25). The average years of experience in the burn center 
was 11.64 years (median 7, SD 10.66). All survey questions 
were asked based on a 5-point Likert scale with anchors of 
1 “strongly disagree” and 5 “strongly agree.”  Question 1 the 
average score was 3.67. Question 2 the average score was 3.5. 
Question 3 the average score was 3.58. Question 4 the av-
erage score was 3.33. Question 5 the average score was 3.5. 
Content analysis was used to explore responses to open-ended 
questions. Three themes were identified: training, lack of 
communication, and over-resuscitation. 
Conclusions: The pre-implementation survey revealed 
highest scores on nurses and physicians having a good map 
of each other’s skills and lowest on providers and nurses 
discussing ways to prevent errors. Content analysis also re-
vealed common concerns about miscommunication and lack 
of resuscitation training leading to over resuscitation. Upon 
completion of the post-implementation survey, we anticipate 
reporting changes in low scoring questions. We look forward 
to reporting these results as part of this abstract.

747 Standardization of Upper Extremity Elevation
Hannah Miller, BSN, RN
The University of Kansas Health System, Blue 
Springs, Missouri 

Introduction: Elevation of burn-injured extremities is cru-
cial to preserve function, prevent contracture and scar for-
mation. Limited data leading to various techniques utilized 
across burn centers has resulted in no local, national, or in-
ternational standard of practice. The absence of standardized 
documentation of these interventions prevents data tracking 
and outcome analysis.  
Methods: A literature review was conducted to assess the var-
ious methods of upper extremity elevation in burn patients. 
A  request was sent to ABA verified burn centers to collect 
feedback on elevation practices. The interdisciplinary team 
was consulted for their professional expertise and opinion. 
The unit practice council reviewed all data to establish a 
standard of practice for upper extremity elevation. A proce-
dure was written explaining the purpose, proper implemen-
tation, and potential complications. Documentation in the 
electronic medical record (EMR) was updated to reflect the 
practice change. Education will be disseminated to bedside 
staff. Return demonstration will be required, completed with 
a trained validator to ensure staff competency. Data will be 
collected and analyzed through EMR audits.
Results: Information gathered via literature review proves 
there is inconsistent practice of upper extremity elevation 
post-burn injury. ABA verified burn center survey results 
support the current literature findings, and the importance 
elevation plays in preserving function and quality of life in 
burn survivors.
Conclusions: Upper extremities are frequently impacted 
by burn injury, potentially resulting in significant disability. 
A common physical complication of burn injury is contrac-
ture of major joints, leading to further surgical intervention 
and/or permanent disability.    Standardizing the practice of 
upper extremity elevation has the potential to preserve joint 
function and range-of-motion. A procedure has been written 
and published hospital-wide. Staff compliance and documen-
tation audits will assist in evaluating the efficacy of the upper 
extremity elevation. Barriers to optimal outcomes include 
staff compliance, documentation inconsistencies, and limited 
sample size.
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748 Burn Center Family Needs Study Brings 
Changes to The Unit Practice
Naiwei Hsu, RN, BSN, CCRN, Jasmine Fox, RN, 
BSN, WCC
Torrance Memorial Medical Center, Torrance, 
California; Torrance Memorial Medical Center, 
Torrance, California 

Introduction: Pediatric burn patient family needs have 
many similarities to adult burn patients.  However, based on 
our abstract Family Needs of Adult & Pediatric Burn Patients 
study from 2013 to 2018, there is a difference.  We found our 
desire to preserve the pediatric burn patient family members 
as the "safe, comforting person" prevented them from 
learning all the necessary skills to be the successful caregivers 
once the child was discharged.
Methods: An integrative review is conducted using a litera-
ture search from EBSCOhost, CINAHL, Scopus, Medline, 
and PubMed.   We found very little information addressing 
this specific concern for our pediatric burn population.   
However, there is a lot of literature discussing how to involve 
pediatric family members with other childhood diseases and 
the benefits of making pediatric family members a part of 
the treatment team.  We shared our literature findings along 
with the results of responses we got from our Family Needs 
of Adult & Pediatric Burn Patients study with our Shared 
Decision-Making (SDM) Council and implemented our new 
practice.
Results: An informal interview results showed much 
improved pediatric burn family member satisfaction.  By the 
time the family takes the burn child home, they demonstrate 
proficient dressing change skills along with the knowledge of 
how to manage their pain, itch, nutritional needs, and how 
to contact their care team as needed.
Conclusions: While most of us know the importance of 
family centered care, putting this concept into practice need 
more structured approaches and administrative support.   
Unit based SDM Council and Journal Club can help to keep 
our nursing staff, especially the new hires to embrace this 
practice.
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749 Healthcare Disparity Increases Risk of Dog 
Bites in the Pediatric Population
Christopher Carballo, MD, Justin Faulkner, MD, 
Austin Gratton, BS, Samuel Baughman, MD, 
Elizabeth Acquista, MD, William Powers, MD, T.J. 
Novosel, MD, James R. Yon, MD
New Hanover Regional Medical Center, Wilmington, 
North Carolina; New Hanover Regional Medi-
cal Center, Wilmington, North Carolina; Novant 
Health/New Hanover Regional Medical Center, 
Wilmington, North Carolina; New Hanover Regional 
Medical Center, Wilmington, North Carolina; New 
Hanover Regional Medical Center, Wilmington, 
North Carolina; New Hanover Regional Medical 
Center, Wilmington, North Carolina; New Hanover 
Regional Medical Center, Wilmington, North Caro-
lina; Novant Health/New Hanover Regional Medical 
Center, Wilmington, North Carolina 

Introduction: Long known to be a widespread source of in-
jury, dog bites continue to occur and can frequently be dev-
astating.   There is lasting economic and personal hardship 
associated with this as many attacks can be severe, especially 
in children.  This study describes the differences between dog 
bites and all other bites in the trauma patient population.
Methods: We included all patients from the National 
Trauma Data Bank (NTDB) from 2007 to 2016. All patients 
with an E-code for any type of bite were included. The fol-
lowing predictors were examined: year, age, gender, race, 
ethnicity, transfer, injury type, ED disposition, and ISS 
≥15.   Standard t-test for age, chi-squared test for all cate-
gorical variables. Wilcoxon test for non-normal quantitative 
variables.   Statistical analyses were performed using R ver-
sion 4.0.2 statistical software.  “Under resourced” will be de-
fined as Self-Pay and Medicaid. “Not known” is removed and 
replaced with NAs. All other insurance types are included in 
“Normal”.
Results: All variables tested as significant.   All variables 
analyzed tested as significantly different between dog bites 
and other animal bites. When the group, pediatric subset, 
and adult subset are evaluated (Tables 1), pediatric patients 
are more likely to be dog bite patients if they are from an 
under resourced background (OR 1.3, p-value < 0.001). 
Distribution of bites are not significantly different from Low 
to Normal resource adult patients.
Conclusions: Dog bites continue to be a public health 
problem and are more likely to be severe or fatal than bites 
from other animals and humans.  Better methods of injury 
prevention and education need to be established.  Children 
from under resourced backgrounds are at an increased risk of 
suffering a dog bite and all physicians should screen for and 
educate patients and families about this risk.
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750 Paddling into danger - Key lessons for a 
summertime
Timothy Schrire, MB BS MRCS, Mehul Thakkar, 
MBBS MRCS, Bartlomiej Bednarz, MA(Cantab) MB 
BS MRCS
North Bristol NHS Trust, Bristol, England; Glasgow 
Royal Infirmary, London, England; North Bristol 
NHS Trust, Bristol, England 

Introduction: Paddling pools are a source of entertainment 
for many children. In cooler climates, parents often attempt 
to heat up the water temperature by adding freshly boiled 
water into outdoor pools. Our Regional Burns Centre has 
seen many of these injuries and we wanted to investigate 
trends and prevalence.
Methods: Utilising the local Burn Injury Database, we 
searched for paddling pool related injuries which occurred 
between 2015-2020. We retrieved age, burn size and depth, 
need for surgical intervention and outcome, as well as 
circumstances surrounding the injury.
Results: We identified 26 injuries over six years, of which 11 
were in 2020. The age of children ranged between 6 months 
and 13 years old (median 4 years 8 months). The majority, 22 
(84%) of patients, had superficial partial thickness injuries. 
Only five patients (19%) had burns larger than 2% TBSA 
and only a single patient required general anaesthetic pro-
cedure to clean and dress the wounds. Two patients were 
admitted (length of stay 2- 5 days). Burns affected a range of 
locations with the majority being lower limbs (11) and upper 
limbs (8). Head and neck area was affected in 4 cases followed 
by flank (3), abdomen (2) and buttocks (2). Injuries occurred 
between April and August and the majority happened during 
the Friday – Sunday period 18 (69%). All burns occurred 
between 11:00 and 18:30, with average time being 14:40.
Conclusions: Paddling pools represent a common potential 
risk to children. With the recent of COVID-19 pandemic 
leading to closure of the schools, there has been a significant 
increase in paddling pool sales, resulting in an increase in 
these injuries and, without relevant education, they are ex-
pected to become more common.

751 Incidence of Pavement Burns During a 
Worldwide Pandemic and Limited Outreach 
Efforts
Yasmin Conaway, BSN, RN, Maria Ortega-Polanco, 
RN
University Medical Center of Southern Nevada, Las 
Vegas, Nevada; University Medical Center of South-
ern Nevada, Las Vegas, Nevada 

Introduction: Areas of the United States with desert climates 
and consistent ambient temperatures greater than 100 degrees 
Fahrenheit four to five months out of the year have a signif-
icant influx of pavement burn inpatient admissions during 
the summer season. These burns are caused when skin meets 
elevated pavement temperatures, even if the contact is just 
for a few seconds. We investigated retrospective data and the 
impact of the decreased outreach efforts during the pandemic 
on pavement burn admissions. 
In 2018, due to an identified increase in pavement burn 
admissions in the community, the burn center created and 
implemented a pavement burn campaign to reduce pavement 
burn admission by raising awareness and providing educa-
tion in the community. The campaign included specific mes-
saging posted on billboards, public service announcements 
via news outlets and social media, printed flyers distributed 
during various community safety events, and the distribu-
tion of summer footwear between the months of April and 
September. The efforts proved fruitful in reducing rates. Due 
to the worldwide pandemic, prevention efforts were greatly 
decreased in 2020.
Methods: A 3-year retrospective data review of acute 
admissions to a 16-bed burn unit was conducted. Data was 
abstracted from the burn center’s registry, looking at rates of 
pavement burns within the months of April to September. 
Each of the three year’s inpatient pavement burn admission 
totals were compared.
Results: Our analysis showed a need for burn prevention 
strategies in 2018, leading to implementation of the pave-
ment burn campaign. There was a 58% decrease in admission 
rates in 2019 compared to 2018.
In March of 2020, the state ordered businesses to close; ad-
ditional closures and restrictions continued over the summer 
months causing all prevention efforts to cease. In 2021, there 
was a 60% increase in pavement burn admissions compared 
to previous two years. There is a correlation between halted 
pavement outreach and the increase in pavement burn 
admissions.
Conclusions: The lack of burn outreach during the pandemic 
lead to a remarkable increase in pavement burn admissions in 
2021, reinforcing the need for continued outreach in the hot 
summer months. Additional research is needed to identify 
specific populations admitted for pavement burns to iden-
tify needs of the community. Patient demographics such as 
age and geographical location can aid in targeting outreach 
strategies for the identified populations. Additional research 
with other burn centers may aid in constructing innovative 
outreach strategies moving forward.

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



S182 American Burn Association 54th Annual Meeting

752 Baking Bread and Other New Hobbies: 
Characterizing Burn Center Admissions 
During the COVID-19 Pandemic
Melissa M. McLawhorn, RN, BSN, Sarah E. Burkey, 
BA, Cara Delatore, BS, Melissa Brantley, Burn 
Program Manager, Lauren T. Moffatt, PhD, 
Laura S. Johnson, MD FACS, Jeffrey W. Shupp, MD
MedStar Health Research Institute, Washington, 
District of Columbia; MedStar Health Research In-
stitute, Washington, District of Columbia; MedStar 
Health Research Institute, Washington, District of 
Columbia; MedStar Washington Hospital Center, 
Washington, District of Columbia; Burn Center at 
MedStar Washington Hospital Center, Washington 
DC, District of Columbia; MedStar Washington 
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Introduction: The effects of the ongoing COVID19 pan-
demic are wide-reaching and still emerging. Fear of the 
virus, public health messaging, and government-instituted 
lockdowns have altered how Americans live, work, and use 
the healthcare system. There is minimal data that assesses 
how the COVID-19 pandemic and associated stay at home 
orders have influenced the etiology of burn injuries. With the 
majority of burns occurring in the home, it is possible lock 
down orders have significantly impacted etiology of major 
burn injuries. This project aims to characterize the demo-
graphics and injury characteristics of burn patients seen at a 
regional burn center during the COVID-19 pandemic. 
Methods: Following IRB approval, our institution queried 
it’s burn registry from March 2020-June 2021. Data on dem-
ographics, injury circumstance and details, interventions, 
COVID-19 status, and outcomes were collected.  Descriptive 
statistics were obtained for the population.
Results: There were 622 inpatient admissions during the 
study timeframe. Patients were primarily Black (44.4%) 
or Caucasian (32.6%) males (65.6%) identifying as Non-
Hispanic (81.8%). The mean age was 46.73±18.6  years. 
Mean total TBSA burned was 6.7±10.7%, 2nd and 3rd de-
gree percentages were 2.11±4.64 and 0.62±5.2 respectively 
with 47 total inhalation injuries. Top burn etiologies were 
244 (39.2%) scald and 175 (28.1%) flame with 249 (40%) 
coded etiology associated with food prep or consumption. 
The majority of the burns occurred at home (93%). Time 
from injury to admission was 616.98±2199.42 minutes and 
time to first excision from admission was 4314.3 ± 5657.3 
minutes. ICU and hospital length of stay were 12.7±18.3 and 
8.73±13.3 days. In-hospital mortality was 31 (5%). Nineteen 
patients tested positive for COVID-19 during this time.
Conclusions: Nearly half of all burn center admissions 
were for cooking related etiologies during this time.  Time 
to admission was over 10 hours in a population dense area. 
More information of site specific pre-pandemic etiology and 
treatment data are needed to fully understand these initial 
findings. Further sub-analyses may also elucidate the influ-
ence of pandemic related behavioral changes as public health 
mandates evolved over time. 

753 Segregation, Vulnerability, and Fundamental 
Causes: Understanding the Social Dimensions 
of Burn Injury
Colette Ngana, MA
Case Western Reserve University, Cleveland Heights, 
Ohio 

Introduction: Sociologists have long investigated the en-
during link between place and health. Despite prolific re-
search in this field, there are health issues that remain 
obscured in the literature. The goal of this work is to examine 
the spatial-health relationship(s) between place of residence 
and burn injuries, the socially produced vulnerability of 
individuals living in high-risk areas, and the experience of 
being burned in these identified areas. Fundamental cause 
theory, which focuses on an individual’s ability to either avoid 
health risks or minimize the consequences of these risks, is 
employed to demonstrate the worsening effects of socioec-
onomic status (classism) and race (racism) on burn injuries. 
Managing health risks is dependent upon access to and uti-
lization of flexible resources (knowledge, money, freedom, 
power, prestige, and social networks) that are differentially 
distributed across populations based on social conditions like 
age, race-ethnicity, socioeconomic status, and neighborhood 
infrastructure.
Methods: Exploratory spatial and cluster analysis using 
ArcGIS (a geographic information system) of accidental, 
at-home burn incidence in an historically redlined county. 
Results: Analysis shows burn injuries tend to cluster in areas 
marked by low-income, higher numbers of racial-ethnic 
minorities, and poorer quality housing. Table 1 shows pre-
liminary descriptive data about the study population.
Conclusions: Despite advances in treatment and preven-
tion, there are socially-constructed and salient environ-
mental risks that leave some communities vulnerable to 
burn injury. Historical practices, like racial residential seg-
regation and redlining, have concentrated racial-ethnic mi-
nority communities marked by lower-income, poorer quality 
housing, and other burn-risk factors. 
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754 The Effect of the COVID-19 Pandemic on 
Burn Care and Short-Term Patient Outcomes
Jacquelyn Withers, MD, Jodi Gedallovich, MD, 
Richard Grossman, MD, FACS
University of California San Francisco, San 
Francisco, California; University of California San 
Francisco, San Francisco, California; Saint Francis 
Memorial Hospital, Bothin Burn Center, San 
Francisco, California 

Introduction: The COVID-19 pandemic has forced pro-
found changes on many aspects of American healthcare de-
livery. Resource utilization and risk minimization have been 
the primary goals behind these shifts, and adaptations made 
to optimize public safety continue to affect patients. It is not 
known, however, how these changes have impacted burn 
patients. The aim of this study is to detect any effects the 
pandemic has had on this population by describing the in-
cidence, nature, and short-term outcomes of patients treated 
by a single surgeon at a major burn center during the area’s 
shelter-in-place period.
Methods: A retrospective cohort study was performed using 
a database of one surgeon’s (RG) admissions and surgical 
procedures. All patients treated for acute burn injuries within 
the year following the announcement of COVID-associated 
shelter-in-place orders in the burn center’s area (March 2020-
March 2021) were included. The control group consisted of 
the same surgeon’s patients treated in the prior year (March 
2019-March 2020). All patients were included regardless of 
age. Patients treated for other conditions such as dermatologic 
issues or chronic burn sequelae were excluded. Delayed pres-
entation was defined as an interval longer than 24 hours be-
tween injury and first medical encounter. Descriptive analyses 
were performed to compare the demographics, timing of 
presentation, treatment courses, and short-term outcomes 
between pre-pandemic and COVID period groups.
Results: 408 patients were included overall, with 227 
admitted pre-COVID and 181 during the pandemic. The 
only significant difference in demographics between groups 
was a higher incidence of homelessness in the COVID group 
(7 vs 13%, p < 0.04). Delayed presentation was not signif-
icantly different between groups (15 vs 17%, p=0.75). We 
found no significant differences between groups in rates of 
cellulitis or sepsis at presentation (9 vs 10%, p=0.8; 5 vs 8%, 
p=0.32) or during admission (16 vs 18%, p=0.54; 5 vs 8%, 
p=0.32). The mean number of surgeries per patient was 2 
in both groups. Rates of autografting (62 vs 56%, p=0.24), 
lengths of stay (16 vs 17 days, p=0.34), readmissions (2 vs 
4%, p=0.11), and deaths (2 vs 2%, p=0.74) were also sim-
ilar. There were several complicated cases of delayed care 
in the COVID group after burns were evaluated initially 
via telemedicine, including one patient who presented in 
septic shock, though this finding did not reach statistical 
significance.
Conclusions: Our results demonstrate that the pandemic 
did not have a significant impact on many key aspects of acute 
burn care in this cohort. Patients in the pandemic period did 
not delay treatment at a higher rate, and short-term outcomes 
were comparable overall between groups. Further studies will 
be useful in understanding the effect of the pandemic and 
telemedicine on burn care in a broader context.

755 Does Military Service History Make a 
Difference in Outcomes after Burn Injury?
Callie Abouzeid, BA, Leopoldo C. Cancio, 
MD, FACS, FCCM, Sean A. Hickey, MD, 
Anna DiLisio, 1LT, Samuel P. Mandell, MD, MPH, 
Lauren J. Shepler, MPH, Barclay T. Stewart, MD, 
PhD, Kate E. Surette, BA, Steven E. Wolf, MD, 
FACS, Lewis E. Kazis, ScD, Jeffrey C. Schneider, MD, 
Colleen M. Ryan, MD
Spaulding Rehabilitation Hospital, Boston, Mas-
sachusetts; US Army Institute of Surgical Research, 
JBSA Fort Sam Houston, Texas; Massachusetts 
General Hospital, Boston, Massachusetts; Shriners 
Hospitals for Children - Boston, Boston, Massa-
chusetts; UT Southwestern, Parkland Regional 
Burn Center, Dallas, Texas; Spaulding Rehabilita-
tion Hospital, Boston, Massachusetts; University of 
Washington, Seattle, Washington; Shriner's Hospitals 
for Children - Boston, Boston, Massachusetts; Univer-
sity of Texas Medical Branch at Galveston, Galveston, 
Texas; Boston University School of Public Health, 
Spaulding Rehabilitation Hospital, Harvard Medical 
School, Boston, Massachusetts; Spaulding Rehabil-
itation Hospital, Harvard Medical School, Massa-
chusetts General Hospital, Boston, Massachusetts; 
Harvard Medical School, Boston, Massachusetts 

Introduction: There is little published research on the 
long-term outcomes of military service members with burn 
injuries.  Military service members are often exposed to ex-
traordinary challenges and adverse experiences that might 
influence their recovery from a burn injury. Therefore, to 
better understand the outcomes of service members with 
burn injuries, this study compares characteristics and health 
outcomes between burn survivors who have and do not have 
a history of military service. 
Methods: Data from the Burn Injury Model System 
National Longitudinal Database (2015-2021) were analyzed. 
Military and civilian groups were identified by the following 
question administered at hospital discharge: “have you 
ever served in the military?”. The database does not iden-
tify if military service members were active duty at time of 
injury.   Demographic and clinical characteristics as well as 
outcome measures at one year after injury were compared 
between groups. Patient reported outcome measures in-
cluded: Veterans Rand 12-Item Health Survey (VR-12) phys-
ical and mental health, Satisfaction with Life Scale (SWL), 
4-D Itch, Post Traumatic Stress Disorder (PTSD) Check 
List, self-reported PTSD diagnosis, and employment status. 
Multivariate regression analyses examined associations be-
tween outcome measures and military service status, control-
ling for age, gender, burn size, race, and ethnicity.
Results: The study population included 672 burn survivors, 
105 with and 567 without military service history, respec-
tively. Participants with military service history were more 
likely to be male (93% vs. 65%, p < 0.001), older (55 vs. 
45  years, p < 0.001) and have Medicare/Medicaid insur-
ance (46.6% vs. 37.2%, p< 0.01) than those without mili-
tary service history. Race, ethnicity, education, marital status, 
injury etiology, burn size, length of stay, burns to critical 
areas, amputation, and number of surgeries were not signif-
icantly different between groups. Regression analyses also 
demonstrated that none of the outcome measures examined 
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(VR-12, SWL, 4-D Itch, PTSD Check List, self-reported 
PTSD, employment) were significantly different between 
groups at one-year after injury (p >0.05).
Conclusions: No significant differences in outcomes were 
found in the BMS Database between burn survivors with and 
without a history of military service. Harmonization of these 
data with other military service datasets will help us better 
understand long-term outcomes of this population. 

756 Self-Inflicted Frostbite with Dry Ice: A Case 
Report
Sarah K. Shingleton, MS, RN, CCRN, 
CCNS, Michael G. Chambers, MPAS PA-C, 
Michael R. Rowland, MD, Garrett W. Britton, DO, 
Anthony P. Basel, DO
USAISR, San Antonio, Texas; USA ISR Burn Center, 
Fort Sam Houston, Texas; Brooke Army Medical 
Center, Trauma Department, Universal City, Texas; 
US Army Institute of Surgical Research, JBSA Fort 
Sam Houston, Texas; United States Army Institute of 
Surgical Research, Fort Sam Houston, Texas 

Introduction: Frostbite (FB) is a severe form of cold injury 
that may result in significant morbidity. Freezing causes for-
mation of ice crystals and protein denaturation leading to 
cellular damage and tissue necrosis. Although commonly af-
fecting populations who live and work or become stranded 
in cold environments, the true prevalence is unknown due 
to lack of standardized reporting. Dry ice is a solid form of 
carbon dioxide commonly found in the food industry, that 
can reach temperatures as cold as -110 degrees Fahrenheit 
and can be purchased at local department stores. Exposure to 
dry ice is an unusual cause of FB injury that could occur any-
where, especially in warmer climates. Healthcare professionals 
practicing in warmer climates may be unprepared to assess 
and treat patients with such injuries.
Methods: We describe a case of self-inflicted FB injury to 
the bilateral lower extremities (BLE) following intentional 
submersion in dry ice who presented to a Southern U.S. Burn 
Unit.
Results: A 20-year-old man with self-diagnosed Body 
Integrity Identity Disorder (BIID) sustained a 12% TBSA 
FB injury to his BLE following intentional submersion in dry 
ice for an estimated 4 hours (Figure 1). He presented to the 
Burn Center from an outside facility approximately 12 hours 
post injury with initial rewarming having already occurred. 
He immediately underwent catheter directed intra-arterial 
thrombolysis with tissue plasminogen activator (TPA) for leg 
length preservation. TPA infusion was initiated at 16 hours 
post-injury for a total infusion time of 24 hours. Wound care 
consisted of gentle twice daily cleansing with silver sulfadi-
azine and mafenide acetate creams. The patient ultimately 
required bilateral below the knee amputations which success-
fully healed with minimal autografting to the distal limbs. He 
was formally diagnosed with schizophrenia by our behavioral 
health team and initiated on risperidone. He underwent ag-
gressive physical therapy and was discharged home with his 
parents after 21 days. He underwent weekly mental health 
follow up appointments and has been seen regularly in our 
burn and rehabilitation clinic.
Conclusions: This unusual case is one of few to describe 
Grade 4 FB after exposure to dry ice and highlights that se-
vere FB may occur in any climate and can cause severe mor-
bidity. Severe cold injury management is important for burn 
care professionals to maximize tissue and limb preservation.
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Introduction: Data submissions to the NBR are based upon 
the standardized medical definitions and generalized guid-
ance on patient inclusion criteria found in the ABA Burn 
Care Quality Data Dictionary. The guidance is complex, 
often leading to confusion in determining proper patient 
identification. This is most problematic for new burn centers 
seeking to implement a burn registry. Therefore, at our burn 
center, we designed and implemented an algorithm based on 
a thorough literature review and ABA guidance to improve 
the accuracy and efficiency of patient identification.
Methods: A review of the literature was conducted using the 
PubMed database. In addition, utilizing the ABA’s multitude 
of resources including, the Burn Care & Quality Platform 
(BCQP) Data Dictionary 2020 version 1.1 patient inclusion 
criteria statements, a BCQP Q&A session on admission in-
formation, and Quality & Registry Community discussion 
boards, the following algorithm was developed by the compi-
lation and simplification of the definitions provided for burn 
and non-burn injury patient inclusion criteria.
Results: A thorough literature review produced no arti-
cles that address NBR inclusion criteria. According to these 
documents, all patients admitted to the hospital for treatment 
of an acute burn or soft tissue wound should be included in 
the burn registry; however, a BCQP Q&A session expressed 
the Burn Service must provide medical care in order for a pa-
tient to be included in the registry. Furthermore, the BCQP 
Data Dictionary outlines patient inclusion based on a hos-
pital length of stay >24 hours, a surgical operation, or ex-
pire at a hospital facility for registry inclusion. Observation 
patients and non-burn patient consults are excluded from the 
NBR. The ABA community discussion board revealed many 
centers only count and track non-burn injury admissions to 
the burn center service line. The compilation of information 
resulted in the development of a standardized algorithm de-
fining a patient for registry inclusion.
Conclusions: A comprehensive review of the ABA re-
source documents was compiled to clarify the patient inclu-
sion criteria for data submission to the NBR. The BCQP 
Data Dictionary 2020 version 1.1 patient inclusion criteria 
statements, the collaborative Ameriburn communities, and 
the BCQP Q&A session influenced the design of the clar-
ification algorithm for patient identification to assist burn 
centers seeking to accurately and most efficiently implement 
a burn registry. Further research should be conducted on 
the utilization of the algorithm in comparison to other burn 
centers.
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758 Constant evolution: Early experiences treating 
COVID-19 in a burn center
Anthony P. Basel, DO, Garrett W. Britton, DO, 
Craig Yugawa, MD, Leopoldo C. Cancio, MD, FACS, 
FCCM
United States Army Institute of Surgical Research, 
Fort Sam Houston, Texas; US Army Institute of 
Surgical Research, JBSA Fort Sam Houston, Texas; 
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Texas; US Army Institute of Surgical Research, JBSA 
Fort Sam Houston, Texas 

Introduction: The COVID-19 pandemic came as an un-
expected challenge to many healthcare systems around the 
world. Many centers struggled to provide COVID-19 ICU-
level care while also maintaining adequate care for non-
COVID-19-related conditions, especially in critical care 
specialty units like trauma and burn. We present a case series 
of our early experiences treating COVID-19 in a burn center. 
Methods: We present a case.
Results: See Table 1.  Though one case was admitted prior 
to initiation of universal testing, routine infection-control 
protocols limited exposure to personnel and prevented 
transmission to staff. In May 2020, we implemented the 
use of N95 mask and eye protection during all aerosolizing 
procedures, N95 mask use in all ORs, and universal surgical 
mask use in all rooms regardless of COVID-19 status.   An 
in-house risk-stratification system was used to screen patients 
based on symptoms and exposure. Burn-center admissions 
were screened at a lower threshold than throughout the insti-
tution given the unique nature of burn injury. Eventually, be-
cause of increasing community spread, all admissions to the 
hospital were universally screened with RT-PCR prior to ad-
mission. To minimize exposure to non-COVID patients and 
Burn Center staff, COVID-19 positive burn admissions were 
assessed on a case-by-case basis.   High acuity patients were 
admitted to the Burn Center and followed by the COVID 
consult team. Lower acuity patients were admitted to the 
Burn Center but were treated on the medical COVID unit 
and followed by the burn consult service.  
Conclusions: The COVID 19 pandemic has strained 
healthcare systems worldwide. Development and imple-
mentation of universal screening, testing, infection-control 
precautions, and triage strategies are critical elements of burn 
care during the COVID-19 pandemic. As we prepare for 
future surges due to more transmissible variants, implemen-
tation of standard protocols enables continued provision of 
quality care, preservation of the healthcare workforce, and 
efficient use of resources. 
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Introduction: The emergence of SARS-CoV-2 and the 
subsequent COVID-19 pandemic has been a significant 
disruptor to traditional medical care. Burn patients are an 
interesting population in which to evaluate this disruption 
due to the complicated, multidisciplinary nature of injury 
management. Understanding the current landscape of burn 
care during the pandemic is a crucial first step in preparing 
for future pandemic impacts. The purpose of this study 
was to identify the current status of burn treatment during 
COVID by evaluating existing literature surrounding burns 
and COVID.
Methods: A literature review of articles published between 
March 2020 and August 2021 was conducted to determine 
trends in studies evaluating burn patients and burn center op-
eration during this time frame. All ABA abstracts published 
in 2020 containing the key words “burn,” “COVID,” and/or 
“coronavirus” were reviewed. Additionally, a Pubmed search 
was conducted using the same keywords.  Each abstract and 
article was sorted into one of four themes: Census/Etiology, 
Burn patients with COVID, Safe Practices/Protocols, and 
Telemedicine.
Results: A total of 23 ABA abstracts and 126 articles were 
collected in the initial search. 63 articles were ultimately 
excluded because they did not report on burn patients. By 
theme, the following trends were seen: 1. Census/Etiology: 
Data on demographics of burn patients during this period 
was varied. Admissions for adult and/or pediatric burns 
increased for multiple burn centers, while others reported 
decreases. Consistently, the most common etiology of burn 
injury was scald, and an increased proportion of injuries were 
found to occur at home. Changes in the rates of first, second, 
and third-degree burns were also observed. 2. Burn patients 
with COVID: Overall, numerous reports indicated decreases 
in patient length of stay. However, several groups found no 
differences in length of stay, surgery rate, and length of fol-
low-up. 3. Safe Practices: A recurring trend was observed of 
numerous burn centers having to implement increased safety 
protocols due to COVID-19. Select burn centers updated 
prevention guidelines for burn surgeons and patient care. 4. 
Telemedicine:  The implementation of telemedicine helped 

minimize risk and maximize resources, However, much re-
mains to be standardized, including the quality of images 
used.
Conclusions: This analysis of the current literature identified 
several overarching themes in the care of burn patients. 
Continued evaluation can identify innovations from the past 
year that should become best practices, as well as optimize 
preparation efforts for future disruptions in care.
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760 Wholistic View of Autografting Patients by 
%TBSA Burned: Medical Chart Abstraction 
Integrated with Administrative Claims
Helen D. Hahn, RN BSN MBA, Tzy-Chyi Yu, MHA, 
PhD, Chia-Chen Teng, Hiangkiat Tan, BPharm, MS
Mallinckrodt Pharmaceuticals, Hampton, New 
Jersey; Mallinckrodt Pharmaceuticals, Hampton, 
New Jersey; HealthCore, Inc., Wilmington, Delaware; 
HealthCore, Inc., SAN DIEGO, California 

Introduction: The current literature of severe burns with 
autografting is scarce or limited to single data source. This 
study provides a wholistic view of the clinical and economic 
characteristics of the inpatient treatment of patients with 
burns using integrated medical chart abstraction with ad-
ministrative claims. 
Methods: Patients with thermal burns undergoing inpatient 
autografting between July 1, 2010 and November 30, 2019 
were identified from large national health plans, representing 
over 50 million members in the US. The first observed hos-
pitalization with autografting was regarded as the index 
event. Two hundred hospital patient medical records were 
abstracted for the clinical characteristics, using a standardized 
abstraction form, which were integrated with administrative 
data for economic characteristics. Those with large % TBSA 
were oversampled. Patients were stratified into three cohorts 
by %TBSA burned. A Bonferroni correction of alpha 0.017 
was performed for post-hoc pairwise tests. 
Results: Of 200 patients, 90 were categorized as low TBSA 
(< 10%), 75 moderate TBSA (10 – 24%), and 35 high TBSA 
(25+%). Overall, the high %TBSA cohort appeared to be younger, 
requiring more intensive care, and thereby incurring higher costs 
of care. The extent of some undocumented critical fields in the 
medical records was significant, for example (%undocumented): 
donor size (80%), BMI (31%), mesh ratio (30%), etc.

1 mean (SD)
* compared with low TBSA, p< 0.017 
Conclusions: This study not only confirmed some con-
ventional understanding of various TBSA cohorts, but also 
quantified their differences/similarities using multiple data 
sources. There was considerable incompleteness in many crit-
ical fields in the medical records, which limits the ability to 
generate broader insights. Despite the wide regard of medical 
records as a “gold standard” for outcomes analyses, future re-
search should be aware of these limitations.

761 Burn first aid in Australian pre-hospital 
environments
Bronwyn R. Griffin, PhD, BNurs, RN, GDipEmerg, 
Roy M. Kimble, PhD, MBBS, Maleea Holbert, PhD
Griffith University, South Brisbane, Queensland; 
Children's Hospital Queensland, South Brisbane, 
Queensland; Children's Hospital Queensland, South 
Brisbane, Queensland 

Introduction: Best-practice burns first aid is well defined 
as 20 minutes of cool running water (CRW) within three 
hours of injury and an expectation of burn care in Australia. 
This study aims to identify barriers to applying this interven-
tion and assess burn first aid knowledge amongst Australian 
paramedics.
Methods: Using multiple methods we assessed; 1)  burn 
first aid adequacy in a cross-sectional study of health care 
professionals, utilizing a prospectively collected registry of 
patients managed at an Australian tertiary children’s hos-
pital. Logistic regression models were used to evaluate the 
relationship between first aid adequacy between health serv-
ices (eg. Paramedics and emergency departments). Then 
2) paramedics completed a questionnaire containing demo-
graphic and clinical expertise and environment as well as re-
cording immediate first aid management across five multiple 
choice burn case scenarios 
Results: Overall, 31.3% of children received adequate CRW 
from caregivers. Factors associated with caregiver inade-
quacy of CRW were very young age and early adolescence 
(p< 0.001) rural location ( P = 0.045), low socioeconomic 
status ( P = 0.030) amongst others. Paramedics and general 
practitioners provided adequate cooling to 184/735 (25.0%) 
and 52/215 (24.2%) of their patients, respectively. Local 
general hospitals provided adequate CRW to 1019/1809 
(56.3%) patients. Paramedic questionnaire responses 
(n=326) identified 56% of paramedics answered all burn 
case scenarios correctly. Respondents who treated a burn 
within six months scored higher on burn first aid scenarios 
compared to paramedics who had not recently treated a burn 
(p=0.004).
Conclusions: : deficiencies remain in the cooling of 
paediatric burns patients at all levels of initial management. 
First aid delivery was significantly worse in children aged 0‐2, 
adolescents aged 15‐16, those living rurally, and the socioec-
onomically disadvantaged. 
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762 Resumption of Surgical Missions in Light of 
COVID-19: A Paradigm Shift
Robert J. Dabek, MD, Gennadiy Fuzaylov, MD
Ascension St.Agnes Hospital, Baltimore, Mary-
land; Massachusetts General Hospital, Boston, 
Massachusetts 

Introduction: The COVID-19 pandemic has disrupted the 
lives of billions of people globally. Some medical systems 
continue to be overburdened due to the viral illness leading 
to incredible public health challenges domestically as well as 
abroad. However, with vaccination distribution increasing 
globally, many are pushing for a return to some form of 
normalcy. In the medical community, some are weighing the 
risks of returning to global health missions and considering 
protective strategies to minimize risk of viral spread.
Methods: Here we describe our experience in returning to 
an annual burn reconstruction mission in a low- and middle-
income country (LMIC).
Results: We have implemented protective strategies and suc-
cessfully carried out a return mission trip. Our team of 10 
individuals was able to perform over 80 procedures on 26 
pediatric patients in 4 operative days. There were no major 
complications reported.
Conclusions: Protection of our team and our patients from 
the risk of COVID-19 infection was paramount given the 
high mortality rate and disease duration. We applied a variety 
of protective strategies and altered mission protocol to limit 
exposure and transmission. The primary modifications (in-
cluding; eliminating day of clinic with increased utilization of 
telemedicine for preoperative screening, only one vaccinated 
care giver permitted in the hospital, COVID-19 pre-operative 
screening for parents and patients, and increasing operative 
complexity) are likely to remain in place for the duration of 
the pandemic.

763 Characteristics and clinical outcomes in 
patients with combined burn and trauma in 
Japan
Yasuaki Kumakawa, Acute Care Physician, 
Yutaka Kondo, MD,PhD, Kenshi Suwa, Acute Care 
Physician, satoshi takizawa, MD, PhD, Yohei Hirano, 
MD, PhD, Koichiro Sueyoshi, MD, PhD, 
Ken Okamoto, MD, PhD, Hiroshi Tanaka, MD, PhD
Department of Emergency and Critical Care 
Medicine, Juntendo University Urayasu Hospital, 
Urayasu,, Chiba; Department of Emergency and 
Critical Care Medicine, Juntendo University Urayasu 
Hospital, Urayasu, Chiba; Department of Emergency 
and Critical Care Medicine, Juntendo University 
Urayasu Hospital, Urayasu, Chiba; Department of 
Emergency and Critical Care Medicine, Juntendo 
University Urayasu Hospital, Urayasu, Chiba; De-
partment of Emergency and Critical Care Medicine, 
Juntendo University Urayasu Hospital, Urayasu, 
Chiba; Department of Emergency and Critical Care 
Medicine, Juntendo University Urayasu Hospital, 
Urayasu, Chiba; Department of Emergency and 
Critical Care Medicine, Juntendo University Urayasu 
Hospital, Urayasu, Chiba; Department of Emergency 
and Critical Care Medicine, Juntendo University 
Urayasu Hospital, Urayasu, Chiba 

Introduction: Patients with combined burn and trauma are 
common in the United States and combined trauma in the 
burn increase the mortality. On contrast, their characteristics 
and outcomes remain unknown in Japan. The aim of present 
study was to elucidate the characteristics of trauma combined 
burn in Japan.
Methods: A multicenter retrospective study was performed 
between 2004 and 2017 using data from the Japan Trauma 
Data Bank (JTDB). We evaluated characteristics in burn 
patients (n=5,783) by segregating them into two groups 
cohorts: burn only (n=5,537) and combined burn and 
trauma(n=246). Clinical characteristics such as patient back-
ground, severity of burn and trauma, mechanism of injuries, 
total body surface area (TBSA), injury lesion, treatment and 
outcome were examined.
Results: The results showed significant differences in age be-
tween the burn only group and combined burn and trauma 
group (median [IQR]: 61 [43–76] for burn only group 
vs 51 [39–66] for combined burn and trauma group, p 
< 0.001). Most patients were injured due to flame (burn only 
group, 65.7%; combined burn and trauma group, 54.9%). 
Furthermore, 40-89% TBSA was higher in burn only group 
(19.3%) than in the combined burn and trauma group 
(9.3%). In-hospital mortality in burn only group (18.2%) 
was higher than that in the combined burn and trauma group 
(6.9%).
Conclusions: We demonstrated that the characteristics of 
burn only and combined burn and trauma patients in Japan. 
Flame was main cause of burn and in-hospital mortality was 
higher in burn only group because of higher burn area.
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764 Ain’t no sunshine when she’s burnt - An 
empowering approach to improving sunburn 
prevention.
Bartlomiej Bednarz, MA(Cantab) MB BS MRCS, 
Mehul Thakkar, MBBS MRCS, Timothy Schrire, MB 
BS MRCS, Sankhya Sen, MB ChB FRCS Plast
North Bristol NHS Trust, Bristol, England; Glasgow 
Royal Infirmary, London, England; North Bristol 
NHS Trust, Bristol, England; North Bristol NHS 
Trust, Bristol, England 

Introduction: Outdoor activities and the associated sun ex-
posure is a mainstay of summer activities for many children. 
This UV exposure presents a significant risk to children of 
Anglo-Saxon or Celtic origin. Whilst UV exposure is impor-
tant for mood and vitamin D synthesis, too much results in 
premature ageing and increased risk of skin malignancy. We 
propose a classification system of these burns according to 
pattern of injury, related directly to patient age.
Methods: We collated data concerning paediatric sun burns 
over a five year period (2015-2019). This was collected from 
our Regional Burns Unit, covering a population of roughly 5 
million. We present an analysis of age, sex, total body surface 
area and location of the burn, correlated with the local UV 
index on the day of injury.
Results: We identified 138 patients presenting with sun-
burn. They were predominantly (71%) in males, with an age 
range of 1m to 16y (average 7y9m median 6y10m). All burns 
were superficial partial thickness in nature and averaged 2.2% 
TBSA (range 0.1%- 15%). No patients required surgery, 
however, 19 required admission for analgesia (4 of whom 
stayed >1 day). All burns occurred between the months of 
April and September, with 24 (17%) associated with for-
eign travel. The average UV index, where applicable, was 6.5 
(ranging from 3.6 to 8). The majority of patients had no or 
little sun protection applied. 
We propose three patterns of sunburn from analysing 
the data:
Neonatal and toddler sunburns usually happen in the pres-
ence of a caregiver, but with inadequate protection, such as 
muslin cloth or a poorly shaded area. These injuries, whilst 
typically small, have significant impact, as radiation injuries 
are cumulative and may affect future skin cancer risk for 
young patients.
Young (4-9 yo) children get sun burn whilst out with their 
friends or in the garden with parents. Inadequate sun protec-
tion or prolonged exposure is a key preventable factor.
Teenagers (12-16) are usually sun burnt whilst on a foreign 
trip to warmer countries or whilst with their friends during 
outdoor activities such as waterparks or surfing. Again min-
imal or no sunscreen application is a preventable cause.
Conclusions: In conclusion, this classification system, we 
seek to inform presenting units with a guide to management 
and common patterns, therefore improving the sun protec-
tion for children. Applicability of Research to Practice:
We identify three preventable patterns of sunburns in 
paediatric population. This allows parents and health 
professionals to be educated in a targeted way on prevention 
of injuries which may have a lifelong effect on skin cancer 
malignancies risk.

765 Treatment of burns due to application of hair 
extensions and braiding in younger female 
patients
Beretta C. Coffman, PA-C, Joan Wilson, MSN, 
MHA, RN, Kade Hardy, DO, Farrah Parker, 
Shana Addison, CST
Joseph M. Still Burn Center at Doctors Hospital, 
Augusta, Georgia; Joseph M. Still Burn Center at 
Doctors Hospital, Augusta, Georgia; Joseph M. Still 
Burn Center at Doctors Hospital, Augusta, Georgia; 
Joseph M. Still Burn Center at Doctors Hospital, 
Augusta, Georgia; Joseph M. Still Burn Center at 
Doctors Hospital, Augusta, Georgia 

Introduction: Burn injury due to hair styling processes have 
been reported in the literature, but most of those have been 
reported to involve flat irons or chemical processing during 
hair coloring.  Moreover, these injuries have predominantly 
involved adult patients.  In the past, our center has seen sim-
ilar injuries intermittently, with the addition of hot comb 
burns to the scalp as well.  
More recently, a number of younger female patients have 
been treated for a more uncommon injury related to applica-
tion of hair extensions.   The hair extensions are curled with 
hot boiling water which is usually taken from the microwave.  
The ends of the extensions are dipped in the hot water and 
when they are applied to the hair, the hot water burns the 
back, shoulders, and scalp.
The purpose of this project is to describe the mechanism of 
injury from this type of hair styling process and to identify 
the population at risk.  This will serve to raise awareness in the 
community so that preventive measures might be considered.
Methods: This is a case series describing an unusual mech-
anism of burn injury reviewing admissions from January 
2016 through June 30, 2021.
Results: A total of 35 patients were admitted for this type 
of burn during this time.   32 were children and 3 were 
adults.  Though this type of injury occurs more commonly in 
children, it can occur in adults as well.  For purposes of this 
study, the focus will be injuries occurring in children.  

Conclusions: This case series serves as a public service announce-
ment to alert parents of young girls obtaining hair extensions 
and parents braiding the hair of young children of the poten-
tial danger of burn injury from the process.  Burn clinicians are 
obligated to provide education that serves to help prevent such 
injuries.  This presentation serves that purpose as well. 
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766 12-year Analysis of Gender Disparity in 
Authorship of Peer-Reviewed Burn and 
Wound Care Literature
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BS, Elvin Alasgarov, MD, Brea Wiley, MS, 
Gunel Guliyeva, MD
Boston University School of Medicine, Baltimore, 
California; Johns Hopkins University School of Med-
icine, Baltimore, Maryland; Mayo Clinic Jackson-
ville, Jacksonville, Florida; Mayo Clinic Jacksonville, 
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Introduction: The importance of gender equity and gender 
representation in academic publications has long been 
emphasized in medicine. It has been established that women 
represent a smaller proportion of primary and senior authors 
in high-impact medical journals than men and that original 
research articles written by women as primary and senior 
authors are less frequently sited than those authored by men. 
Currently, there is limited data evaluating whether this gender 
bias is present in plastic surgery and burn publications. We 
used bibliometric analysis of original research publications to 
analyze gender bias against women in one burn journal.
Methods: Using the journal, Burns, we conducted a 
bibliometric analysis of research publications from 2009 to 
2020. A gender determining application was used to char-
acterize the gender of the first and senior author. Ratios of 
male:male, female:male, male:female, and female:female 
were obtained and analyzed.
Results: Of the 1677 publications included, 40% 
have female first authors and 25.5% had female senior 
authors. Male:male authorships had the highest number 
of publications. Female:female authorship had the lowest 
number of publications of all the other ratios from 2009-
2012, however there was a steep increase in 2013 in 
which male:female authorship had the lowest number of 
publications. Male senior authorship was associated with 
2.9-fold increase in male first authorship [OR=2.99(95% CI 
2.39, 3.76); p < 0.0001).
Conclusions: Female representation in senior authorship 
positions in burn and wound care publications is increasing, 
however is still far from reaching gender parity. By analyzing 
authorship ratios by gender, we recommend a new way to 
evaluate gender disparity in burn and wound care academia.

Psychological and Psychosocial 2
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767 Medical Decision Making in the Burn Unit: 
A Qualitative Study
Monica L. Gerrek, PhD, MARCIE A. LAMBRIX, 
MA, Anna D. Goff, MA, Charles J. Yowler, MD
MetroHealth System; CWRU, Cleveland, Ohio; Case 
Western Reserve University, Cleveland, Ohio; Case 
Western Reserve University, MetroHealth System, 
Cleveland, Ohio; MetroHealth/Case Western Reserve 
University, Cleveland, Ohio 

Introduction: In 1973, Dax Cowart was severely burned 
as a result of a car explosion. He spent the next 46  years 
advocating for patients’ rights to decline treatment as he 
felt his repeated wishes to do so and be allowed to die were 
ignored by his burn providers. Due in large part to his ad-
vocacy, many strongly believe that burn providers are prob-
lematically paternalistic and force unwanted treatment upon 
capacitated, autonomous patients (e.g., Hurst et  al 2014). 
Unfortunately, there are only a few attempts to provide the 
perspectives of other severely burned patients (e.g., Brewster 
et  al 2006 and Gerrek 2018). The purpose of this qualita-
tive study was in part to gain further understanding of the 
views of severely burned patients regarding medical decision 
making during the acute phase of their injury.
Methods: Building on Brewster et  al. and Gerrek, our team 
created a semi-structured interview questionnaire. We followed 
standard IRB research study protocols and then identified adult 
individuals with 2nd and 3rd degree thermal injury minimum 
30% TBSA burns for recruitment. Though 20 patients met the 
criteria, we completed 5 (26%) interviews (3 females, 2 males). 
Results: All interviewees discussed ways in which they 
struggled to make informed autonomous decisions for weeks 
or even months post-injury and felt dependent on the burn 
team to lead them through treatment decisions. 
“[I]t's all new to me … obviously I've never been burnt 
like this before. I will assume it's similar for most of the 
people … when you wake up and find out how badly you 
were burned, and maybe you try to move and you figure 
out how bad you're hurting, you don't really make the de-
cisions for yourself. I kinda put myself in their hands … 
I figured that's my best shot, to listen to them and let them 
do what they need to do. Really, I didn't want to make any 
decisions. I just listened to them and put my trust in them 
that they were doing the best they could for me”. (P2)
None of the interviewees, not even those who underwent 
amputation, felt the team acted in an inappropriately pater-
nalistic manner. In fact, as a whole, they believed the team 
only did procedures that were absolutely necessary for their 
survival and wellbeing.
“I believe that they made all the right decisions surgery 
wise and everything.” (P5)
Conclusions: This study supports the limited but impor-
tant work of the perspectives of severely burned patients’ 
regarding, among other things, how medical decisions were 
made during the acute phases of their injury. It shows that 
patients trusted their providers to make and encourage life-
saving, wellbeing enhancing decisions during the early stages 
of treatment when patients are not sure they are capacitated 
and autonomous. Furthermore, the positive feelings patients 
had about those decisions did not change over time.
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Ambulatory Clinical Social Worker in the 
Burn Clinic
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Introduction: A licensed clinical social worker (LCSW) has 
been recognized as an essential role within the Burn Center 
inpatient multidisciplinary team.  However, for ambulatory 
patients facing acute crisis, resources can be scarce; relying 
on clinic nursing staff or an inpatient LCSW to problem 
solve psychosocial concerns can leave large gaps of patient 
care unaddressed.  An Ambulatory LCSW (ALCSW) assists 
transition of care working to prevent unnecessary Emergency 
Room visits and readmissions.   We sought to examine our 
experience utilizing an ALCSW in the Burn Center. 
Methods: A full-time burn ALCSW position was approved 
in fall of 2020 at our ABA verified Burn Center. The role 
includes extensive assessments of mental health, substance 
use, domestic violence, and safety concerns, connecting clinic 
patients to resources for transportation, benefits, insurance 
coverage, employment, food, and housing. The ALCSW also 
conducts short term patient centered, family & group therapy 
sessions. A retrospective review was performed on duties of 
the ALCSW comparing 9  months (December-August) pre 
and post hire.  Data collected included visit types, hours of 
patient care, and interventions performed. 
Results: During the first 9 months, the ALCSW completed 
1,008 patient encounters (approximately 25 hours of direct 
patient care per week) and 510 psychosocial assessments. In 
the first three months alone 258 substance use screens, 166 
mental health assessments, 44 ASD/PTSD therapy sessions, 
205 Homeless Shelter referrals and 128 community resource 
encounters were performed that would have otherwise been 
left unaddressed or added to the workload of our Burn Clinic 
RN or provider. 
The ALCSW was able to see up to 89.39% more patients per 
month (n=89) compared to the inpatient LCSW who only 
responding to clinic patients with emergent needs (n=13). 
The increase of ALCSW encounters showed a 35.37% 
increase of completed visits without IP admission (n=pre 665 
vs post 1029), 39.73% decrease of IP admissions after clinic 
visit (n=pre 73 vs post 44), and 17.82% increase of patients 
without inpatient admissions entirely (n=pre 572 vs post 
696). In addition, the added effort of an ambulatory LCSW, 
has increased SOAR support group participation by 60.13% 
in calendar year 2021 compared to calendar year 2020 (n= 
pre 63 vs post 158).
Conclusions: Hiring a dedicated Burn ALCSW can sub-
stantially increase the resources available to outpatients, fill 
voids of patient care, limit unnecessary hospital resources, 
and prevent admissions.

769 The association of a burn injury with social 
engagement: A Preschool-LIBRE1-5 study
Maree Baird, BA, Kathleen S. Skipton Romanowski, 
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MA, Lewis E. Kazis, ScD, Colleen M. Ryan, MD, 
Tina L. Palmieri, MD, FACS, FCCM
Shriners Hospitals for Children, Sacramento, 
Sacramento, California; UC Davis, Sacramento, 
California; Boston University School of Public 
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Boston University School of Public Health, Spaulding 
Rehabilitation Hospital, Harvard Medical School, 
Boston, Massachusetts; Harvard Medical School, Bos-
ton, Massachusetts; UC Davis and Shriners Hospitals 
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Introduction: Social engagement, primarily through peer 
interactions, is an active-coping strategy that is key to com-
munity re-integration after a burn injury. For young children, 
social engagement encourages standard development, with 
burn injuries potentially affecting their likelihood to en-
gage with others. We utilized the parent-report Preschool-
LIBRE1-5 (Life Impact Burn Recovery Evaluation) to explore 
factors that can influence a child’s social engagement.
Methods: Our participants were 426 parents of burned 
children ages one through five who completed the Preschool-
LIBRE1-5. Four variables involving social engagement were 
assessed: “frequency of child avoiding other children,” “fre-
quency of child playing alone,” “frequency of child wanting 
to be left alone,” and “frequency of child liking to be around 
other children.” Responses from a 5-point Likert scale 
ranging from never to always were recoded on a 3-point 
Likert scale such that a higher score indicated increased so-
cial engagement. A nominal logistic regression analysis was 
conducted with each social engagement variable as a separate 
dependent variable for each model. The age of the patient 
when the survey was completed and gender were independent 
variables. The models also were adjusted by the presence of a 
hand burn, a face burn, burn size, race, and ethnicity. A boot-
strap analysis was conducted to assess internal validity of the 
significant findings.
Results: The sample characteristics included: mean age of 
3.1+1.4 years, mean time since burn injury of 1.2+1.3 years, 
mean total body surface area (TBSA) of 4.2+7.9, 55.2% 
male, and 74.2% white. Findings did not reach significance 
for three of the dependent variables. However, the dependent 
variable “frequency of child liking to be around other people” 
was significant with an increased odds of 35.8% for older 
children compared to younger ones. (OR [95% CI] =1.358 
[1.027, 1.795]). Further, boys were much less likely to want 
to be left alone (OR [95% CI] = 2.97[1.36,6.5]). Among 500 
bootstrap samples, 59% and 79% of the samples replicated 
the significant findings respectively.
Conclusions: In preschool children with burn injuries, burn 
location, race, and ethnicity were not associated with the so-
cial engagement items tested in this study. Boys did show a 
higher likelihood of peer engagement suggesting that gender 
may influence a child’s desire to be alone. 
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Center through a Social Work Team Approach
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Introduction: Peer support has long been used in Burn 
Centers through organized support groups and programs like 
Phoenix Society for Burn Survivor’s SOAR (Survivors Offering 
Assistance in Recovery) individual peer support, often led by 
Social Workers (SW). The addition of an ambulatory SW in 
partnership with an inpatient  SW  allowed  our  Burn 
Center to continue participation in the group and individual 
peer support offerings despite the simultaneous COVID-19 
pandemic.  We sought to examine participation in support 
services using our dual SW model. 
Methods: Prior to 2020, our ABA verified Burn Center only 
had an inpatient SW who was able to engage our admitted 
patient population to support services.  With the addition 
of an  ambulatory  SW, we have  been able to target  sup-
port group  participation  in  the larger ambulatory popula-
tion.  Our dual SW model allows for continued recruitment 
to our support services; meeting the patient’s needs at each 
stage of recovery. This tag team approach, coupled with 
increased use of technology driven by the pandemic, has 
shown to increase the average number of participants.   We 
reviewed our support group participation and attendance 
over the past 2 years. 
Results: In calendar year 2020 with one  SW  facilitator, 
only 14 virtual support groups were held with an attend-
ance average of 4-5 participants and 22 individual peer sup-
port visits. In only the first 9 months of calendar year 2021 
with  the addition of a second  SOAR trained  SW, 18 sup-
port groups were completed  virtually  with  new  inpatient, 
in-person  participation. The participation rate of now 
bi-monthly support groups has increased to 9 participants per 
support group average. At this continued rate, we expect to 
serve 216 attendees per year through support group.  In this 
same 9-month span 51 SOAR individual peer support visits 
(12 in-person and 39 virtual), were conducted. Which is an 
increase from  the 22 total peer support visits facilitated in 
2020.  
Conclusions: An additional  SOAR trained  SW to our 
Burn Center has increased participation and availability of 
support groups and individual peer support visits. Peer sup-
port promotes  socialization and can provide healing for the 
burn patients and their families in a meaningful and pro-
found way.  Burn centers must continue to prioritize the role 
of the clinical SW to ensure programs such as SOAR support 
group and individual peer support can be facilitated to en-
sure an environment that fosters psychological and emotional 
healing.  

771 Improving Burn Care in the Amish 
Community: A Qualitative Study of Strengths 
and Needs
Jamey T. Brumbaugh, B.S., Jennifer A. Kelleher, 
MS, Mira Snider, M.S., Mariah Sturges, RN, BSN, 
Ariel M. Aballay, MD, FACS, Christina L. Duncan, 
PhD
West Virginia University, Pittsburgh, Pennsylva-
nia; West Virginia University, Morgantown, West 
Virginia; Ann & Robert H. Lurie Children's Hospital 
of Chicago, Chicago, Illinois; AHN West Penn, Pitts-
burgh, Pennsylvania; West Penn Hospital, Allison 
Park, Pennsylvania; West Virginia University, Mor-
gantown, West Virginia 

Introduction: Amish communities present with a higher 
risk for sustaining traumatic burn injuries; thus, these 
communities have a high need for culturally competent burn 
care. Although homeopathic remedies for mild to moderate 
burn injuries have been studied in Amish communities, little 
is known about hospital-community partnerships to facili-
tate culturally competent burn care, particularly with more 
severe injuries. The current study aimed to 1) understand the 
successful aspects of an existing hospital-community partner-
ship for facilitating culturally sensitive burn care for Amish 
communities, and (2) identify the ongoing physical, struc-
tural, and behavioral health needs of this population as the 
partnership continues to develop. 
Methods: Qualitative data from 12 Amish caregivers who 
participate on a burn/wound team or an oil therapy team, 
were collected on through a focus group interview. Caregivers 
identified as White, were majority male (83%), and resided 
in Amish communities. Retrospective thematic analysis was 
used to analyze the qualitative data. Five major themes (i.e., 
informational needs, strengths of Amish burn care, behav-
ioral health concerns, behavioral health resources, and pre-
ferred teaching methods) evolved. 
Results: Results indicated that Amish caregivers displayed 
a great curiosity and openness to learning about all aspects 
of recommended burn care from the medical providers. 
Caregivers also cited their traditional (homeopathic) burn 
care procedures (e.g., oil therapy) as strengths, while simul-
taneously maintaining that their relationship to the hospital 
is a valuable part of their burn care. Relating to behavioral 
health, caregivers highlighted difficulties in helping their 
children cope with burn injuries and pain during rehabilita-
tion and treatment. Caregivers emphasized the role of strong 
social support that the Amish community provides to burn 
survivors. Additionally, caregivers stressed the significance of 
delivering burn care information in a form that is culturally 
appropriate for their community.
Conclusions: Results of this study provide important 
considerations that other accredited burn centers may con-
sider when establishing similar partnerships to enhance their 
delivery of culturally competent medicine for Amish burn 
survivors. 
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772 Impact of Clinical Course on Psychosocial 
Outcomes in Adult Burn Survivors
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Introduction: There has been conflicting data on the rela-
tionship between burn severity and psychological outcome. 
The present study aims to characterize the baseline psychoso-
cial disposition of adults attending outpatient burn clinic at a 
large county hospital, as well as the impact of clinical course 
on self-reported psychosocial well-being.
Methods: Adult patients attending outpatient burn clinic 
completed survey questions from  National Institutes of 
Health (NIH) Patient-Reported Outcomes Measurement 
Information System (PROMIS) Managing Emotions (ME) 
and Managing Social Interactions (MSI). Sociodemographic 
variables collected from surveys and retrospective chart re-
view included age, ethnicity, zip code, employment, and 
marital status. Clinical variables included total body surface 
area burned (TBSA), initial hospital length of stay (LOS), 
surgical history, and number of days since injury. US census 
data based on patient’s home zip code was used to estimate 
percent of community living below US poverty level. Scores 
on ME and MSI were compared to the population mean by 
one-sample T-test. TBSA, hospital LOS, surgery, and days 
since burn were separately evaluated for associations with 
ME and MSI scores by Tobit regression while adjusting for 
sociodemographic variables.
Results: 71 patients completed surveys. Compared to the 
general US population mean score of 50.0, had lower scores 
in MSI (mean=48.0, p=.041) but not significantly different 
ME scores (mean=50.9, p=.394). While controlling for age, 
ethnicity, marital status, employment status, and neighbor-
hood poverty,   increased LOS was associated with lower 
scores on both ME and MSI scores (Table 1); the associations 
of TBSA, surgical 
Conclusions: Burn patients may experience difficulty in 
getting support after burn injury. This challenge may be 
increased in patients with more extensive debilitation after 
injury, as increased duration of hospitalization worsened 
self-efficacy for managing emotions and social interactions. 
Additionally, prolonged hospitalization may remove patients 
from their normal support systems.

773 Insurance Coverage Does Not Increase Risk 
of Depression and Anxiety in Burn Patients
Laura Pezzopane, MSN, APRN-CNP, Anthea Gray, 
Psy. D., Alfredo C. Cordova, MD FACS, 
Katherine Bergus, MD, Nicole O. Bernal, Professor of 
Surgery
The Ohio State University, Columbus, Ohio; The O-
hio State Medical Center, Columbus, Ohio; The Ohio 
State University Wexner Medical Center, Dublin, 
Ohio; The Ohio State University, Columbus, Ohio; 
The Ohio State University Wexner Medical Center, 
Columbus, Ohio 

Introduction: A burn injury can have long-term mental and 
physical effects on individual patients.  When burn injuries 
occur at work, there is an additional unfamiliar stress of in-
come loss and dependence on a third-party payer.   Patients 
with claims through the Bureau of Worker’s Compensation 
(BWC) report frustration and overall dissatisfaction in 
working with the BWC to achieve claim coverage. Of workers 
who are off of work more than 5 days due to a work-related 
injury, 10% are diagnosed with depression in the 12 months 
following the injury (Carnide, 2016).
In our clinic, screening for depression and anxiety is done 
through the Patient Health Questionnaire (PHQ-4), a valid 
four-item assessment tool that utilizes a Likert style measure-
ment to assess symptoms of depression and anxiety (Kroenke 
et al., 2009).  This is a health questionnaire that determines 
a patient’s risk for depression and anxiety as mild, moderate, 
or severe.  
Objective: To determine if there is a correlation be-
tween insurance type and PHQ-4 scores in burn patients. 
We hypothesized that risk of depression and anxiety could 
differ based on payer, which can affect a patient’s access to 
care, referral approval, and financial burden of treatment.   
Additional focus was placed on BWC patients due to their 
reported frustrations and dissatisfaction in working with 
BWC and the established correlation between depression and 
missed work.
Methods: A quality improvement project was initiated 
based on increased rates of referrals for psychological eval-
uation and treatment in BWC patients.  A retrospective re-
view was conducted of outpatient burn clinic visits where 
a PHQ-4 questionnaire was completed in the past 3 fiscal 
years: 7/1/2019-6/30/2021.
Results: Total of 1932 visits with PHQ-4 collection were 
reviewed within the above specified time frame. The rates of 
moderate and high-risk scores for anxiety and depression were 
highest with BWC and Medicaid patients.  Patients with pri-
vate insurance showed a lower risk of moderate and severe de-
pression.  However, there was no significant difference when 
comparing BWC verses all other insurance. Table 1
Conclusions:    Overall there was no significant difference 
in risk of anxiety and depression with BWC versus other 
insurance coverage based on PHQ-4 scores. Limitations of 
the study include no distinction of extent of burn injury/
burn depth, burn care/treatments, length of hospital stay if 
any; no distinction was made amongst BWC patients and 
their length of time off of work. A portion of the timeframe 
reviewed was during the COVID-19 pandemic.
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Introduction: Burn survivors experience significant so-
cial participation challenges in their recovery. However, 
enrolment and compliance with face-to-face interventions 
for such issues are often limited by time, location, and finan-
cial resources. Digital technologies are increasingly utilized 
in healthcare and provide a flexible, accessible, and low-cost 
treatment option. Given the sparse literature on this topic 
in the burn field, this review evaluated digital interventions 
for social participation in adults with long-term physical 
conditions to inform future use in the burn population.
Methods: MEDLINE, EMBASE, CINAHL and PsycINFO 
databases were searched using keywords and Medical Subject 
Headings (MeSH) terms related to ‘digital intervention’ and 
‘social participation’ for studies published in English between 
January 2010 and May 2021. Studies that adopted digital 
technology interventions to improve social participation in 
adults with long-term physical conditions were included. 
Study quality was evaluated using Oxford Levels of Evidence. 
Data on study methodology, digital intervention and findings 
related to social participation were summarized.
Results: The search yielded a total of 4646 articles, of which 
158 were full-text screened and 14 met inclusion and exclu-
sion criteria. There were five randomized controlled trials, 
two non-randomized clinical trials and seven one-group 
pretest-posttest clinical trials. Twenty-five different measure-
ment tools were utilized to assess social participation and two 
of them were used twice. Three types of digital interventions 
were implemented to improve social participation: group 
support, individual skill training or counselling, and educa-
tion and support. The group support intervention developed 
a social network among affected people through videoconfer-
ence, app, or virtual reality platform (3 of 4 studies with pos-
itive results). Individual skill training or counselling utilized 
phone calls or videoconference to help participants with ac-
tivity participation and interpersonal relationships (2 of 6 
studies with positive results). The education and support in-
tervention used messages and website information to increase 
participants’ knowledge and provide support (3 of 3 studies 
with positive results).

Conclusions: This review presents evidence of different dig-
ital interventions’ effect on improving social participation in 
adults with long-term physical conditions.  However, the ex-
isting literature is limited by the heterogeneity of outcome 
measures and varied methodology quality that preclude 
larger generalizations.
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Introduction: The COVID pandemic continues to bring 
numerous challenges for young burn survivors and their 
families.   This project addressed the ongoing impact that 
COVID-19 is still having on youth burn survivors and their 
caregivers.
Our burn camp program moved to a virtual format for 2020 
but returned to an in person camp experience for 2021.   This 
project is an extension of our assessment in 2020 by asking 
youth and their families to reflect on the persistent effects of 
COVID-19 into 2021.
Methods: Prior to each camp year, we asked campers 
(ages 8  – 18)  and their caregivers / parents to complete 
questionnaires about their year, rating and specifying the per-
sonal impacts of COVID as part of their overall camp ap-
plication.  We also asked “what has helped you get through 
tough times this year?”   In 2020 we had 47 campers and 
caregivers / parents participate with an increase to 60 campers 
and caregivers / parents for 2021.
Results: The majority of youth continued to rate the im-
pact of COVID-19 as “Somewhat” or “Highly” from 2020 to 
2021, however the percent of youth rating these higher levels 
of impact decreased in 2021.    The majority of caregivers 
rated the impact in 2020 as “Somewhat” while the percentage 
rating these higher levels of impact increased in 2021 with 
more caregivers also endorsing “Highly”.
Campers AND caregivers / parents identified the same top 3 
impacts in 2020 and 2021:
1. Online school / virtual learning
2. Friends / Social
3. Quarantine
The impact on the fourth highest area of Sports / Activities 
decreased from 2020 to 2021.   In both years, youth and 
caregivers rated Quality time with Family as a positive impact.
Campers and caregivers endorsed Family, Friends, Faith, and 
What I  learned recovering from my burn injury as factors 
helping them get through tough times. 
Conclusions: Children, youth, and families who have expe-
rienced a burn injury continue to report both negative and 
positive impacts from the COVID-19 pandemic.
Not all youth and families are equally affected, but burn 
survivors and their caregivers rated the highest impacts as on-
line school / virtual learning, friends / social, and quarantine 
in both 2020 and 2021.
Family and friends were the greatest sources of support 
during tough times
Burn camp provided the opportunity for connection in the 
face of ongoing impacts of COVID-19.   
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776 Quality Improvement in Prehospital Burn 
Care
Frank Phillips, Paramedic, Mariah Sturges, RN, BSN,
Allegheny Health Network, Pittsburgh, Pennsylvania; 
AHN West Penn, Pittsburgh, Pennsylvania 

Introduction: Burn center implemented a new quality im-
provement program with emergency medical services (EMS) 
that examined patient care prior to arrival. Inconsistencies 
were noted with key interventions that would improve 
patient’s overall health. These included oxygen administra-
tion, fluid resuscitation, pain management, and the applica-
tion of sterile dressings. There was also improvement in the 
transfer of care from EMS to receiving hospital.
Methods: Patient care reports were examined to see the 
quality of care that was being given in the prehospital set-
ting. Based on these results, education in the form of a lecture 
and prior cases are presented routinely to different emergency 
medical services. To improve transfer of care at bed side from 
EMS, “burn page” was created. This is a page sent directly to 
charge nurse of burn unit, emergency department, attending 
physicians of burn unit, outreach coordinator, and prehos-
pital care coordinator. This allows for improved preparation 
to receive burn patient from EMS. After the patient is re-
ceived from EMS, a patient follow up is provided by the 
prehospital care coordinator to EMS within 24 hours. The 
patient care report from EMS is reviewed along with the care 
currently being provided by the burn unit. A case review is 
scheduled with EMS to examine the care provided and see 
where improvement can be made with both EMS care and 
the transition of care at the bed side. This case review also 
allows the EMS crew to see how the patient is doing a few 
weeks later.
Results: The burn center has noticed drastic improvement 
of care in the prehospital setting. This includes hitting crit-
ical bench marks as described in the introduction. This im-
provement is seen at the transition of care at bedside and in 
patient care reports done by EMS. These EMS providers also 
express the improvement of how patients are transferred to 
the burn center and a sense of trust that the patient will have 
excellent burn care. They also express that creating the patient 
follow ups and case reviews helps close the loop in patient 
care resulting in better burn care being provided in the pre-
hospital setting.
Conclusions: With noticing what critical bench marks that 
were not being met regarding burn care in the prehospital 
setting, corrective actions can be created that will establish 
a closed loop that drastically improves care. From the point 
of injury to the end of stay in the burn unit, patient care has 
been drastically improved.

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



S196 American Burn Association 54th Annual Meeting

777 Improving Parent Communication With 
Family Rounds In The Pediatric Critical Care 
Unit (PICU)
Olivia Arredondo, RN, Mary Day, 
RN, Sally A. Martens, MSN, FNP-C, 
Kathleen S. Romanowski, MD, Soman Sen, 
MD, Tina L. Palmieri, MD, FACS, FCCM, 
David G. Greenhalgh, MD
Shriners Hospital for Children Northern California, 
Sacramento, California; Shriners Hospital for Child-
ren Northern California, Sacramento, California; 
Shriners Hospital for Children Northern California, 
Sacramento, California; University of California, 
Davis and Shriners Hospitals for California North-
ern California, Sacramento, California; UC Davis, 
Sacramento, California; UC Davis and Shriners 
Hospitals for Children Northern California, Sacra-
mento, California; University of California - Davis, 
Sacramento, California 

Introduction: Effective communication between pediatric 
burn patients, their family members and the health care team 
is crucial to developing a "working alliance" and improving 
their overall experience in the Pediatric Intensive Care Unit 
(PICU). The aim of the project is to standardize and improve 
patient and parent communication through the implementa-
tion of weekly inter-disciplinary family rounds. 
Methods: Our nursing team developed the innovate PICU 
survey which is a 9 question Likert scale survey that evaluates 
patient and family satisfaction.  All pediatric patients being 
discharged or transferred from the PICU received the PICU 
survey. After reviewing baseline data, communication be-
tween patient/parents and the health care team was identified 
as a potential targeted area for improving satisfaction scores. 
Aimed at improving communication, we established weekly 
inter-disciplinary family rounds. Each family was designated 
a specific day of the week for inter-disciplinary family rounds 
and staff provided families with a pre-printed standardized 
flyer explaining the process and were encouraged to write 
down questions for discussion.   Survey scores from burn 
patients who received inter-disciplinary family rounds were 
compared to baseline scores, as well as to the scores of other 
pediatric patients of services that do not utilize family rounds.  
Results: Prior to implementing family rounds, our PICU 
survey average score was 4.9/5 out of 6 surveys. After 
implementing inter-disciplinary family rounds, our average 
score for pediatric burn patients was 4.9/5 out of 10 surveys. 
The average scores of pediatric patients of services that did 
not utilize family rounds 4.7/5 out of 19 surveys.
Conclusions: Scheduled inter-disciplinary family rounds 
can improve communication and over patient care satisfac-
tion in pediatric patients with complex critical care issues re-
lated to burn injuries.  Scheduled family rounds may also be 
beneficial for other non-burn pediatric ICU patients.

780 Quality Improvement of the Road Rash 
Patient
Mariah Sturges, RN, BSN, Jason M. Bregg, MD
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Introduction: What is road rash?   “Road rash is a unique 
burn injury due to imbedded foreign debris and deeply 
seeded bacteria. Literature on this injury fails to address its 
unique mechanism and ways to reduce scarring and infec-
tion.” (Collier 2020) In the study they found that road rash 
was not an easy subject to find information on. They did a 
systematic study to see what information was readily avail-
able on road rash. They found that only 24 pertinent articles 
were found. 
Our policies and procedures are based on that of the American 
Burn Association within the Burn Center. When creating the 
Road Rash protocol. Use used the same transfer criteria that 
the American Burn Association identifies. As for the trauma 
aspect we have covered by ensuring that the trauma is ruled 
out by a hospital in our network before coming to our center 
to treat the wound.
Methods: We began to notice that most of the road rash 
patients that were transferred to us, had not gotten proper 
care in the outside hospital. The situation would be a pa-
tient who should have been directly transferred to us, came 
to the outpatient clinic where we then would have to perform 
a very painful dressing change that would have been avoided 
with the proper methods of transfer and education. We first 
gathered the data of the transfers that had not gone correctly.
The data that we are looking at for our road rash patients are 
as follows; TBSA , depth of injury. Location of injury, age, so-
cioeconomic status, type of dressing used, and photos taken 
before transfer.
We had used data from the year 2019- March of 2021. Total 
amount was 5 patients. Of these patients 0/5 had proper 
dressings. correct TBSA, or were transferred properly. 
We then gathered our information and spent time hitting our 
trauma centers within our network. We gave presentations to 
the emergency department members. 
From there we created a list for when we saw the patients in 
our inpatient unit or our clinic. We wanted to look at the 
care done before coming to the burn center and what we ac-
tually did at the burn center. We looked at TBSA, Location 
of injury, Age, type of dressing and if there were photos taken
Results: The resulted we wanted to show us if our teaching 
at these hospitals were effective. Of the 12 patients seen all 
the patients had the correct dressings on for the time of fol-
low-up, 7/12 had pictures taken for the EMR. All 12 also 
had the right criteria for transfer or to follow-up in the clinic. 
The last result of the TBSA was not done correctly on all 12 
of the patients.
Conclusions: In conclusion, This project had positive 
results in the fact that the teach was affective for the dressing 
changes and taking pre admission photos. We even saw an 
increase in the number of road rash patients we treated from 
2019-2021. The negative results being the improper calcula-
tion of TBSA. This showed us where we need to adjust for the 
next presentations.
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Introduction: Burn units’ nurses develop creative methods 
to mitigate unpleasant experiences. Peer reviewed research 
has affirmed that non-pharmacological stimuli can distract 
patients from noxious procedures. Therefore, novel virtual re-
ality was introduced as a nurse-driven modality to improve 
patient care. Multiple approaches encouraged staff utilization 
of this exciting, yet unfamiliar, technology.
Methods: A needs assessment concluded that patients expe-
rience moderate pain and some anxiety during wound care 
- indicating an opportunity to explore virtual reality. The vir-
tual reality headset was introduced to nurses via in-services to 
encourage hands-on experience. The following month, an in-
teractive “VR Superstars” poster was developed as a visual cue 
to motivate nurses to attempt the new product. Whenever a 
nurse used the device with a patient, a star sticker was applied 
next to his/her name. Next, a resource binder was created: 
This binder included the device protocol, patient inclusion 
criteria, educational handouts to assist staff with introduction 
to patients, and surveys. Biweekly emails encouraged virtual 
reality use and acknowledged staff members who proactively 
utilized it. The multidisciplinary team also discussed virtual 
reality at daily rounds. 
Results: To assess virtual reality’s effectiveness, patients 
completed surveys after each use. At the end of the first 
month, staff implemented virtual reality only three times - as 
identified by the number of surveys. Upon completion of the 
multi-modal staff encouragement, virtual reality use doubled. 
By the third month, nurses implemented the technology on 
six occasions within the month. 
Conclusions: The multi-modal approach ultimately 
familiarized nurses. These techniques contributed to 
increasing staff experience, thereby improving staff con-
fidence to utilize a new product. As exposure increased, 
nurses reported more excitement to introduce the product to 
patients. Due to the implementation of multiple motivators, 
nurses are more readily implementing an intervention to ben-
efit a patient’s experience. 

782 Achieving Optimal Care in Burns Using 
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Introduction: Burns are a major cause of accidental injury 
and death in the United States. Based on reports from the 
Centers for Disease Control and Prevention (CDC), ap-
proximately 1.1 million burn injuries require medical care 
each year. Even though 96.7% of individuals treated at burn 
centers will survive, many of the more extensive injuries re-
quire multiple surgical procedures, extensive pain control 
regimens, and prolonged intubation and hospitalization. We 
aim to establish a set of guidelines addressing the pre-, intra- 
and post-operative care of our burn patients.
Methods: Over the years, there has been a profound interest 
in developing and implementing an Enhanced Recovery after 
Surgery (ERAS) protocol, such as those already in place across 
a range of surgical subspecialties. Since its initial development 
in 1997 by Henrik Kehlet for colorectal surgery, ERAS has 
evolved into a multidisciplinary approach involving surgeons, 
anesthesiologists, pharmacists, nutritionists, and nursing 
staff. It is an evidence-based multimodal protocol focused 
on lowering recovery time and post-operative complications 
while also addressing the entire patient journey from admis-
sion to discharge. An ERAS protocol for Burn Surgery has 
yet to be created and will need to focus on some of the major 
challenges involved in the care of burn patients including 
fluid management, pain control, nutritional status, potential 
prolonged ventilation, and long-term rehabilitation.
Results: This set of guidelines will address the pre-
operative care of our burn patients (e.g., acetaminophen and 
pregabalin/gabapentin on-call to the operating room), as well 
as the intra- and post-operative care (e.g., periodic lactate 
levels, operating room temperature at 85 degrees Fahrenheit, 
continued ketamine infusion for burns > 30% TBSA). These 
guidelines will be further evaluated in a clinical setting via a 
feasibility study to determine whether they would improve 
the overall outcome of our burn patients.
Conclusions: An ERAS protocol in Burn Surgery needs 
to address the challenges and complexities of treating burn 
patients, and should be aimed at the pre-, intra-, and post-
operative care of this patient population.
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Introduction: Pediatric patients with facial burns and ad-
vanced airway needs precipitate acute situations requiring 
multidisciplinary team member collaboration.   Significant 
facial burns, particularly involving considerable edema or 
smoke inhalation, may warrant dental or circum-mandibular 
endotracheal tube (ETT) wiring for stabilization.  Guidelines 
were created, trialed, and revised based on patient outcomes 
and clinician feedback at a pediatric verified burn center.
Methods: The guideline was created by the burn team in 
2019.  This standard work was utilized with pediatric burn 
cases presenting to the burn center.   Guideline variances, 
such as prolonged time from door to ETT wiring, prompted 
a gap analysis need to improve the process.   Through two 
case review sessions held in 2020, a multidisciplinary team 
consisting of the burn providers, emergency department 
providers, nursing, and respiratory therapists revealed process 
knowledge deficits, unclear role expectations, and supply is-
sues.   Literature was reviewed and a myAmeriburn listserv 
inquiry of current practice was made to seek additional 
guidance.
Results: Based on feedback from the multidisciplinary 
group and data gathered from the literature and collegial 
burn community, action plans and guideline modifications 
were developed in 2021.  The respiratory therapy department 
developed education for their staff highlighting use of twill 
tape and taping.  The use of ETT suturing was removed from 
the guidelines.
Conclusions: Multidisciplinary contribution and engage-
ment was necessary to produce, execute, and evaluate the 
pediatric endotracheal tube wiring guidelines.   Through di-
alogue, patient trial, and constructive feedback, guidelines 
were amended to produce a smoother team process and 
better patient experience.   The standard work is currently 
being evaluated in its modified version.

Rehabilitation
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784 A Burn Resting Hand Orthosis Fit Checklist
Renee Warthman, MS OTR/L, BT-C, CHT, 
Andria Martinez, MOTR/L, CHT, Derek Murray, PT, 
MS, BT-C, Karen Richey, BSN, RN, Kevin N. Foster, 
MD, MBA, FACS
Arizona Burn Center Valleywise Health, Phoenix, 
Arizona; Arizona Burn Center Valleywise Health, 
Phoenix, Arizona; Arizona Burn Center Valleywise 
Health, Phoenix, Arizona; Arizona Burn Center 
Valleywise Health, Phoenix, Arizona; The Arizona 
Burn Center Valleywise Health, Phoenix, Arizona 

Introduction: Resting hand orthoses (RHO) are often used 
to manage hand burns but can be difficult for inexperienced 
clinicians to fabricate, assess, and utilize without causing 
complications to the patient. Previously we had shared data 
on how we reduced RHO related complications by utilizing 
burn and hand certified staff to fabricate RHOs. 
Methods: Advanced clinicians certified in either hand, 
burn, or both were queried to describe the methodology they 
utilized to fabricate an effective RHO. From this query, a list 
of conditions was created. These conditions were presented 
to the entire group of certified clinicians and re-examined. 
Conditions were recorded if consensus was reached on their 
inclusion for a guide to fabricate a successful RHO. 
Results: A 14-condition checklist, with 8 essential items, was de-
veloped. It is intended that this checklist can be utilized by less ex-
perienced clinicians to guide safe and effective RHO management.

Conclusions: The checklist is a straightforward way to assess 
commonly identified issues with RHO and offers a potential 
resource to manage effective fabrication for novice or inexpe-
rienced clinicians. 
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785 Assessing The Kinematics Of Virtual Reality 
Gaming As Physical Therapy In Burn Patients
Cecil S. Qiu, MD, Scott Vocke, DPT, 
Joshua Rodriguez, MS OTR/L, Ryan Roemmich, 
PhD, Gregory Andre, MSOT, Brooke Dean, PT, DPT, 
Julie Caffrey, DO, FACOS
Johns Hopkins, Baltimore, Maryland; Johns Hopkins 
University, Baltimore, Maryland; Johns Hopkins 
Bayview, Timonium, Maryland; Johns Hopkins Uni-
versity, Baltimore, Maryland; Johns Hopkins Bayview 
Medical Center, Lutherville Timonium, Maryland; 
Johns Hopkins Bayview Medical Center, Baltimore, 
Maryland; Johns Hopkins, Baltimore, Maryland 

Introduction: Virtual reality (VR) gaming offers an immer-
sive experience that can enrich physical therapy for the burn 
patient by introducing variability, enjoyment, and reward 
during functional motions of the upper extremities. In this 
study, we aim to support a proof-of-concept for VR gaming 
in upper extremity burn rehabilitation by characterizing 
shoulder and elbow kinematics during VR gaming in a 
healthy volunteer.
Methods: A healthy volunteer without burn injuries played 
two games, a virtual rhythmic baton and virtual boxing 
game, on a commercially available VR gaming platform. 
Kinematics during play were assessed using two external 
cameras placed orthogonally, to the player’s front and left, 
so that 3-dimensional motion of the player’s left arm could 
be captured. Video of each gaming session was processed 
using an open-source perceptual computing software that 
dynamically tracks the user’s upper extremity during play. 
Kinematics at the left shoulder and elbow were characterized 
with respect to range of motion (ROM) and time spent in 
composite positions.
Results: During the rhythmic baton game, the player 
achieved 157 degrees of elbow flexion ROM and 90 degrees 
shoulder elevation ROM. During the boxing game, the player 
achieved 156 degrees of elbow flexion ROM and 123 degrees 
shoulder elevation ROM. The baton game was associated 
with more time spent in the “rest” position (elbow extended 
with shoulder adducted, 60% of the game) while boxing was 
associated with more time in the “Guard” position (elbow 
flexed with shoulder elevated, 79% of the game) (Figure 1). 
Both games demonstrated simultaneous movement at both 
the shoulder and elbow during play.
Conclusions: The two VR games investigated in this kine-
matic assessment challenged players to achieve a wide range 
of motion at the upper extremity with functional, multi-joint 
movements.  These findings support a potential role for com-
mercial VR gaming in burn rehabilitation and future research 
in burn patients is required to demonstrate its therapeutic 
value.

786 Electrical Injury Resulting In Bilateral 
Upper Extremity Amputation: Improving 
Independence And Quality Of Life
Emily Adams, OTR/L, Brooke Murtaugh, OTD, 
OTR/L, CBIST, BT-C
Madonna rehabilitation hospital, Lincoln, Ne-
braska; Madonna Rehabilitation Hospitals, Lincoln, 
Nebraska 

Introduction: Fifty  seven  year old male who sustained an 
electrical burn injury that resulted in bilateral below elbow 
amputation began inpatient rehabilitation program. Patient 
was motivated to increase independence to return home prior 
to prosthetic fitting and training being completed. Quality 
options for adaptive equipment required to increase inde-
pendence were not sufficient to meet patients needs, thus in-
novative specialty fabrication of adaptive equipment were 
required to meet patient’s goals of independence.
Methods: Occupational therapist to use thermoplastic ma-
terial to fabricate various adaptive equipment in order to ad-
dress patient's goals to increase independence with self care 
tasks. Occupational therapist and patient to have one time 
consult with hospital maintenance employee to create pant 
hook to use for ease of donning/doffing over hips.   Patient 
participated in daily Occupational therapy sessions focused 
on trialing adaptive equipment and to provide feedback for 
any desired changes of equipment to maximize patient prog-
ress and success with reaching independence with self cares 
and return to life roles.
Results: Patient met all goals to become independent with 
self care tasks including: toileting, dressing and showering 
as a result of using fabricated adaptive equipment and 
techniques addressed during therapy sessions.  Patient able to 
return home independently following discharge from inpa-
tient rehabilitation stay.
Conclusions: Use of easily accessible ezeform thermoplastic 
material can result in fabrication of adaptive equipment to 
increase patient's independence.  It is important to maintain 
a creative outlook as a clinician and to continue to collaborate 
with our patient's to identify barriers to success and explore 
options to increase patient's desired independence.
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787 Two Year Follow Up of Microblading in 
Patients with a Facial Burn Injury
Melissa Brown, LICSW, CCM, Lori Turgeon, DPT, 
Branko Bojovic, M.D., MD
Shriners Hospitals for Children - Boston, Boston, 
Massachusetts; Shriners Hospitals for Children - Bos-
ton, Boston, Massachusetts; Massachusetts General 
Hospital/Shriners Hospitals for Children-Boston, 
Boston, Massachusetts 

Introduction: Recovery from a facial burn injury can be 
challenging.   Excessive reconstructive interventions and the 
emotional devastation can be taxing.   Microblading, semi-
permanent eyebrow tattooing, is a potential non-invasive al-
ternative treatment.  Little research exists on microblading’s 
longevity and durability over burn scar or its impact on 
self-esteem.  A single case study showed positive impact on 
patient perceived body image and maintenance of shape and 
color.  Two years post microblading new data supports its ef-
ficacy as a potential treatment for patients with a facial burn.    
Methods: Single case study two years post microblading of 
a 22-year-old female who sustained a 30% total body sur-
face area burn injury to bilateral upper extremities, hands 
and face at age one.  Based on referral from her plastic sur-
geon, she underwent first microblading treatment March 
2019 with a standard touch up session May 2019.   Patient 
has not undergone any additional sessions since.   Photos 
obtained two years post treatment were compared to before/
after photos immediately following microblading to assess 
longevity and durability on scar tissue.  Self-reported patient 
outcomes obtained two years after microblading assessed im-
pact on self-esteem and body image.
Results: Photos were taken pre/post microblading, at nine 
months, and 2.5  years post.   Comparison of photos over 
time showed some expected fading but maintenance of 
overall shape.   Patient self-reports using an eyebrow pencil 
to darken when she desires brows that are more vibrant and 
trims hair as needed to maintain shape.  Patient reports pos-
itive impact to her self-esteem post-microblading.   “I most 
definitely did notice some changes in my self-esteem.”  She 
notes feeling happier and more confident, especially in so-
cial situations with peers.   Comparison of responses imme-
diately post-microblading  with 2.5 years later show focus on 
improved self-esteem versus satisfaction with appearance of 
the eyebrow. 
Conclusions: Comparison of follow up photos obtained 
2.5  years after initial microblading shows maintenance of 
eyebrow shape with some fading of color.  Further research 
is needed to determine if color fading is as expected or more 
pronounced in patients with scarred skin. Also important 
is the impact of characteristic dryness of scars on fading 
rate.       To maintain adequate color, additional treatments 
would be recommended.  Better understanding of factors af-
fecting fading would help determine frequency and timing 
of maintenance sessions.   Patient report indicates increas-
ingly improved self-esteem over time as evidenced by focus 
on confidence versus appearance.  Despite some fading, data 
supports microblading as an effective non-surgical treatment 
in establishing eyebrow appearance and function over burn 
scar. 

788 Upper Extremity and Lower Extremity Net 
Devices for Use after Application of Cultured 
Epidermal Autograft
Callie J. Hayes, OTD, OTR/L, Walter R. Anyan, 
PT, Xavier Lucio, MOT, OTR/L, Daphne A. Perry, 
PT, Ronda Hopkins, MSPT, Jillian S. Clark, PT, 
Lily Durose, MSOT, OTR/L
University of Utah Burn Center, Salt Lake City, 
Utah; University of Utah Burn Center, Salt Lake 
City, Utah; University of Utah Burn Center, Salt 
Lake City, Utah; University of Utah Burn Center, 
Salt Lake City, Utah; University of Utah Burn 
Center, Salt Lake City, Utah; University of Utah 
Burn Center, Sandy, Utah; University of Utah Burn 
Center, Salt Lake City, Utah 

Introduction: Early positioning of the burn patient to pre-
vent scar contracture is a fundamental aspect of the therapy 
treatment plan1. Positioning is complicated by different 
types of grafting including cultured epidermal autograft 
(CEA). Use of CEA requires a period of airing out and there-
fore positioning devices must allow adequate air flow to the 
posterior aspect of the grafted limb while immobilizing the 
extremity. Previous lower extremity net devices have been 
presented for use2-3, however this design increases hip flexion 
which can promote contracture. Additionally, there is no 
similar net device presented for use for the upper extremity. 
Methods: Both the upper extremity and lower extremity net 
device designs are made using 1” PVC pipe. A mix of Tee, 
90⁰ and 45⁰ couplers are used to link together the PVC pipe. 
A PVC cutter is needed to cut the pieces. Once the pieces 
have been fit together and are aligned, the pieces are secured 
with a bonding PVC adhesive. The devices are then sanitized 
for patient use. A double layer of burn netting is used over the 
device to support the extremity while not allowing too much 
slack. The following graphics provide a basic template for an 
average adult adjusting lengths and width as needed. For the 
lower extremity, a measurement from the fold of the buttocks 
to the heel is needed to determine overall length of the device. 
The average cost for 1 lifter is $15-20. Additional custom 
plantar foot plates can be added to the lower extremity de-
vice to prevent ankle dorsiflexion as demonstrated by the 
poster presentation by Dean et. al. 3 For the upper extremity, 
an armboard or use of bedside table can be used to support 
the device. These particular designs are an outline for adult 
patients, although could be modified for pediatrics. 
Results: Net devices for the upper and lower extremity allow 
good positioning of limb while providing adequate air flow 
and off-loading during the required air out periods using 
CEA. These designs provide a template for burn therapists 
to utilize as a baseline. This particular lower extremity device 
decreases hip flexion as compared to other existing devices. 
The upper extremity template provides an option that has not 
previously been articulated. 
Conclusions: Positioning the upper and lower extremity 
after CEA application can be achieved using custom net 
devices. Net devices provide a cost-effective, quick and simple 
solution that allow adequate ventilation to the posterior as-
pect of the limb while maintaining a good position during 
immobilization.
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789 Role of Speech Therapy (SLP) in the 
rehabilitation of a complicated case of 
glossoparesis (GP)
Janet Shaw, MHA, M.Ed., CC-SLP, Joan Wilson, 
MSN, MHA, RN
Joseph M. Still Burn Center at Doctors Hospital, 
Augusta, Georgia; Joseph M. Still Burn Center at 
Doctors Hospital, Augusta, Georgia 

Introduction: Glossoparesis is defined as a neurodegenera-
tive process resulting in progressive dysphagia and dysarthria.  
The deinervation of the tongue and related structures results 
in flaccid muscle function unilaterally and bilaterally,   this 
process is difficult to treat and rehabilitate and prognosis is 
considered poor.  We encountered this in a patient that had a 
complicated case of necrotizing fasciitis (NF) that arose from 
an abscessed tooth.  
The purpose of this case report is to summarize the overall 
approach to a rehabilitation plan which resulted in successful 
return to speech and partial swallow.  
Methods: The patient was diagnosed with an abscessed 
tooth which resulted in Necrotizing fasciitis of the face, 
neck and chest.   Multiple surgical interventions resulted in 
removal of necrotic tissue and reconstructive interventions 
were implemented.   Initial prognosis of return of function 
was noted as “poor” per ENT services.  Ear, Nose and Throat 
(ENT) specialist noted that prognosis for recovery of func-
tion is unknown but was low.
Speech Therapy was also consulted and an individualized 
plan of care to address the deficits assessed was developed.   
Initial prognosis of return of functional speech / swallow was 
guarded.  It was felt to be highly appropriate to provide the 
patient with therapeutic options.  
Speech Therapy sessions included use of Neuromuscular 
Electrical Stimulation, Thermal Stimulation, Tactile 
Stimulation, Therapeutic Massage to affected regions, Deep 
Pharyngeal Neuromuscular Stimulation, finger occlusion 
trials for speech production attempts to ready patient for 
use of Passy Muir Valve, Oral Motor Exercises, Laryngeal 
Elevation Tasks, Vocal Stretching / Relaxation tasks and oral 
trials of ice chips as musculature function improved.
Results: Through the use of these multiple modalities of 
skilled speech therapy intervention, the patient had return 
of functional verbal communication prior to discharge to a 
skilled rehabilitation program. 
Conclusions: Upon initial evaluation, the true potential for 
return of function was questioned.  It is paramount that pa-
tient be given an opportunity to succeed - to be included in 
the plan of care - to be provided with opportunities to return 
to their prior level of function or as close as possible.  There is 
little to no research regarding return of function for patients 
affected by glossoparesis.

791 Occupational Therapy in Operating Room An 
Emerging and Distinct Role in Collaborative 
Burn Care Practice
Allen R. Espelita, OTD, OTR/L, C/NDT, CEAS I, 
PAM
University Medical Center, Las Vegas, Nevada 

Introduction: Numerous health professions face challenges 
and opportunities resulting in increasing contexts for service 
delivery. One element of this changing landscape for occu-
pational therapy is the ongoing development and delivery 
of services in new or underdeveloped  practice  settings, 
often identified as  emerging  practice (Holmes & Scaffa, 
2009).  Often, occupational therapy practitioners work on 
interprofessional teams. Articulating occupational therapy's 
distinct value is necessary to communicate with clarity to 
those outside of the profession. According to the American 
Occupational Therapy Association (AOTA) Vision 2025, As an 
inclusive profession, occupational therapy maximizes health, 
well-being, and quality of life for all people, populations, and 
communities through effective solutions that facilitate partic-
ipation in everyday living. One of the pillars identified in the 
AOTA 2025 vision is Collaboration: Occupational therapy 
excels in working with clients and systems to produce effec-
tive outcomes (AOTA, 2017).
Methods: Through the initiative of one of the surgeons, she 
collaboratively integrated Occupational Therapy in the OR 
during the debridement and skin grafting process. While the 
patient is on sedation, the surgeon allowed OT to facilitate a 
range of motion, allowing optimal range of motion (ROM). 
The focus of the management in the acute phase of burn re-
habilitation is the preservation of function through the pre-
vention of deformities. Using a case study, the therapist's 
clinical and professional reasoning concerning a client's oc-
cupational performance (AOTA, 2020 p.20).
Results: Occupational therapy specialists use theoretical 
principles and models, knowledge about the outcomes of 
disorders on participation, and existing evidence on the effi-
cacy of interventions to guide their reasoning. Understanding 
this distinct role as an occupational therapist should start from 
the beginning of burn care management among patients with 
burns inside the operating room. Having said all this, our 
Rehabilitation Department Burn Therapy Team was allowed 
to learn the introductory course in scrubbing, gowning, and 
gloving for healthcare professionals.
Conclusions: The idea of health care teams working to-
gether is not new. However, applying a culture of transforma-
tion, where concepts such as patient safety, mutual respect, 
shared decision making, and patient centered care are the 
norm, remains a novel and often fleeting idea in most burn 
care facilities (Sexton & Baessler, 2016). 
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792 Exoskeleton Robot Using 3-Dimensional 
Modeling in Burn Patient
Cheong Hoon Seo, SO YOUNG JOO
Hallym University, Seoul, Seoul-t'ukpyolsi; Hallym 
University, Yeongdeungpo-gu, Seoul-t'ukpyolsi 

Introduction: Hands are the part of the body that are most 
commonly involved in burns, and the main complications 
are finger joint contractures and nerve injuries. Hypertrophic 
scarring cannot be avoided despite early management of acute 
hand burn injuries, and some patients may need application 
of an exoskeleton robot to restore hand function. To do this, 
it is essential to individualize the customization of the robot 
for each patient. Three-dimensional (3D) technology, which 
is widely used in the field of implants, anatomical models, 
and tissue fabrication, makes this goal achievable. 
Methods: Therefore, this report is a study on the usefulness 
of an exoskeleton robot using 3D technology for patients 
who lost bilateral hand function due to burn injury. Five 
burn patients with upper limb dysfunction after a flame and 
chemical burn injury, with resultant impairment of manual 
physical abilities.
Results: After wearing an exoskeleton robot made using 3D 
printing technology, the patients could handle objects effec-
tively and satisfactorily.
Conclusions: This innovative approach provided consider-
able advantages in terms of customization of size and reduc-
tion in manufacturing time and costs, thereby showing great 
potential for use in patients with hand dysfunction after burn 
injury.

Surgical Care, Acute Non-reconstructive 2
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793 "Minimally Invasive" Skin Grafting with 
Enzymatic Debridement and Autologous Skin 
Cell Suspension
Steven A. Kahn, MD, FACS, Gabriel G. Gaweda, 
MD, Elizabeth Halicki, ACAGNP-BC, Jason Hirsch, 
BS, Ashley Hink, MD, William L. Hickerson, MD, 
James H. Holmes, IV, MD, FACS, Jeffrey E. Carter, 
MD
Medical University of South Carolina, Charleston, 
South Carolina; Medical University of South Caro-
lina, Charleston, South Carolina; Medical University 
of South Carolina, Hanahan, South Carolina; Med-
ical University of South Carolina, Charleston, South 
Carolina; Medical University of South Carolina, 
Charleston, South Carolina; Spectral MD, Avita 
Medical, AccessPro Med, Memphis, Tennessee; Atrium 
Health Wake Forest Baptist, Winston-Salem, North 
Carolina; University Medical Center- New Orleans, 
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Introduction: Minimally invasive surgery has become 
standard of care across numerous subspecialties. However, 
burn surgery has lagged behind; as the mainstay of treat-
ment still involves excision with a knife and a split thick-
ness skin graft (STSG) with a painful donor site. Enzymatic 
debridement with bromelain and autologous skin cell spray 
(ASCS) have independently been STSG use and decrease 
the donor site size. Due to constraints with the time course 
of these products only being available via studies before one 
was FDA approved, these technologies have not been utilized 
together in the United States until recently. Little literature 
exists regarding their use in combination. The current study 
characterizes a series of patients who received “minimally in-
vasive” skin grafts with enzymatic debridement and ASCS as 
proof of concept.
Methods: This was a retrospective study of a single academic 
burn center’s experience using bromelain and ASCS to-
gether. Data collection included demographics, injury char-
acteristics, length of stay, complications, and measurements 
of donor sites, STSGs, and ASCS treatment. Donor site 
size:total area treated with ASCS and/or STSG was calcu-
lated. Length of stay (LOS) was qualitatively compared to 
expected using a factor of 1.1days:%TBSA, and O/E LOS 
ratio was calculated. Data was reported in medians with in-
terquartile ranges. Patients with 1-30%TBSA qualified for 
the bromelain study and were treated according to protocol. 
Those deemed to have enough residual dermis were treated 
with ASCS, while 3rd degree areas received meshed split 
thickness skin patch grafts with ASCS overspray.
Results: Eleven patients were included in the study. Four 
patients received ASCS alone, while 7 patients received a 
meshed STSG on portions of their burn. Median burn size 
was 13% TBSA (IQR:5,20),  while DPT+FT size was 9% 
TBSA (IQR:5,16). Patients had a median of 1067 sq cm 
(IQR:772,2183) of burn operatively treated with ASCS, 
and 351 sq cm (IQR:0,457) treated with meshed auto-
graft.   Donor site size (ASCS and STSG) was 225 sq cm 
(IQR:72,315), and ratio of donor site are to total treatment 
area was 0.0125 (IQR:0.01,0.32), suggesting an expansion 
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of 80:1. Median LOS was 11 days (IQR:7,21), 0.84 days per 
%TBSA (IQR:0.5,1.16). Expected LOS was 14.3 days, with 
an O/E ratio of 0.77. Two patients developed infection; one 
required reoperation with STSG on half of his burned areas 
(5% TBSA).
Conclusions: Enzymatic debridement and ASCS can be 
used to treat burn injury with a “minimally invasive” ap-
proach. Donor sites were much smaller than expected had 
they been treated with a conventional meshed STSG on 
deep 2nd degree and 3rd degree areas. The data also suggests 
that length of stay was lower than expected. Further study 
is needed to determine which subsets of patients and burn 
wounds are optimal for this combination of technologies.

794 Use of Cultured Epithelial Autografts After 
Biodegradable Temporizing Matrix in Massive 
Burns
Jason Heard, MD, David L. Wallace, MD MSc 
FRCSC, Soman Sen, MD, Tina L. Palmieri, 
MD, FACS, FCCM, David G. Greenhalgh, MD, 
Kathleen S. Skipton Romanowski, MD, FACS
University of California - Davis, Sacramento, Cali-
fornia; University of California, Davis, Sacramento, 
California; UC Davis, Sacramento, California; UC 
Davis and Shriners Hospitals for Children North-
ern California, Sacramento, California; University 
of California - Davis, Sacramento, California; UC 
Davis, Sacramento, California 

Introduction: As burn care  advances, patients are 
surviving with larger burn injuries,  that previously 
would have been  fatal.  However, the  need for autolo-
gous skin coverage continues to be an unmet need for 
massive burn injuries.  Several attempts have been made 
to address this with various dermal substitutes,  tempo-
rary  coverage,  and skin substitutes.  For 25  years,  Cultured 
Epithelial Autografts  (CEA)  have been  used to treat large 
burn injuries, but this was met with variable success  and 
has a mandatory pre-requisite lab time before it is ready for 
use. In 2018, Biodegradable Temporizing Matrix (BTM) that 
can be placed immediately on excised burns was first studied 
in burn patients, which has led to its increased use in sub-
sequent years. This case series seeks to examine our experi-
ence using CEA following the application and ingrafting of 
BTM on large burns. 
Methods: A retrospective review was conducted from 2017-
2020 of adult burn patients admitted to an ABA verified burn 
center who underwent placement of both BTM  and 
CEA. Demographics, mechanism of injury, burn character-
istics, surgeries, and outcome data  were  collected.  Surgical 
technique was  early excision, BTM placement,  a BTM in-
tegration period, repeat superficial excision, fibrin/thrombin 
spray, split thickness skin grafting with usually 6:1 mesh au-
tograft, and finally CEA application. CEA was managed per 
manufacturer protocols. Descriptive statistics and univariate 
analyses were performed with Microsoft Excel.  
Results: Eight patients met inclusion criteria. The average age 
was 29.3±5.3 years, 2nd degree TBSA 22.5±22.6%, 3rd de-
gree TBSA 55.8±21%, and total TBSA was 78.3±4.4%. Four 
patients died during their hospital course and four 
survived to discharge.  For survivors,  the  age length of 
stay was  135±23.6  days and they underwent an average 
of 8.5±1.5  total  excision and/or grafting procedures.  All 
patients had severe complications including  severe sepsis/
septic shock (n=8), gastrointestinal bleeds (n=2), acute respi-
ratory distress syndrome (n=3), acute kidney injury or renal 
failure  (n=4),  pulmonary embolism (n=1)  and myocardial 
infarction (n=1).  The average  time to 95% wound closure 
was 5 (79-147) days for survivors.  
Conclusions: There continues to be an unmet need for au-
tologous skin coverage in massive burn injuries when there 
is insufficient donor skin.  In this series, we describe eight 
patients with massive burn  injuries who underwent initial 
BTM placement, followed by 6:1 meshed autograft and 
CEA application. Although  four patients died during their 
treatment course, the four surviving patients had acceptable 
wound closure rates and length of stay for their burn size.  
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795 Autologous skin cell suspension application 
for toxic epidermal necrolysis: a case report
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Texas Tech University Health Science Center, Lub-
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Texas; Texas Tech University Health Sciences Center, 
Lubbock, Texas; Texas Tech University Health Sciences 
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Introduction: Toxic epidermal necrolysis (TEN) is a drug-
mediated disease which occurs at the same level of a partial 
thickness thermal injury. It has been treated with frequent 
dressing changes and supportive care as there are no de-
finitive therapies. The pathophysiology involves necrosis 
of keratinocytes at the dermal-epidermal junction leading 
to sloughing of the epidermis and sub-epidermal bullae. 
Patients have massive fluid and electrolyte dysregulation due 
to chronic wounds that are susceptible to infection. This case 
report describes the application of autologous skin cell sus-
pension (ASCS) to a patient with TEN. His hospital course 
included arrest of the disease process, timely closure of the 
wound, and minimal wound care. To our knowledge, this is 
the first case of TEN treated with ASCS.
Methods: The patient was mechanically debrided with a 
water scalpel hydrosurgery system to remove all devitalized 
tissue.  A donor graft for ASCS was then obtained at standard 
depth from unaffected skin at the ankle and was processed 
in the standard fashion and applied to the wound. Clear 
plastic dressing with a non-adherent, antibiotic impregnated 
cloth dressing followed by dry non-shear dressing were 
then applied to the torso. Extremities were dressed in clear 
plastic dressing, antibiotic impregnated cloth dressing, 
zinc paste impregnated cloth, dry gauze roll, and elastic com-
pression bandage. This was performed over the patient’s ante-
rior surface and subsequently on the posterior one week later. 
Dressings were taken down on post-operative day (POD) 6 
and replaced as appropriate.
Results: The patient demonstrated 60% closure of wounds 
on his anterior torso at POD 6.  By POD 8, the patient's 
anterior torso and face were completely closed. His second 
application of ASCS to his posterior closed in a similar time-
line. The patient was discharged on POD 16 from his initial 
intervention with 2% total body surface area open. At POD 
30, his wounds were healed with the return of a large portion 
of pigmentation.
Conclusions: TEN is a rare, high-mortality disease without 
efficacious therapy. Given that the wounds are at a similar 
level to a partial thickness burn, ASCS could be a new in-
tervention which could mitigate open wounds, frequent 
dressing changes, prolonged hospital stays, and mortality.

796 Predictive Factors/Outcomes for Lower 
Extremity Amputations in Burn-Injured 
Adult Patients: 10 Year Review
Susan L. Smith, PhD, APRN-c, RNFA, WCC, 
FAANP, Pharm.D., Dominick M. Curry, 
Andrew Rainey, MD, FACS, Howard G. Smith, MD, 
Jacqueline Seoane, MD
Orlando Health, Orlando, Florida; Orlando Health, 
Orlando, Florida; University of Florida, Gainesville, 
Florida; Orlando Health, Orlando, Florida; Orlando 
Health, Orlando, Florida 

Introduction: Lower extremity amputations (LEAs) in 
the burn population may occur urgently due to critical loss 
of tissue and perfusion or may proceed more slowly if vi-
ability remains uncertain. The existing literature describes 
amputations following electrical injuries; however, little is 
published discussing burn-injured patients who underwent 
delayed lower extremity amputations due to other burn 
mechanisms. Co-morbid illness and infections, patient/
family resistance and provider delay in hopes of salvage may 
prolong time to amputation. Examining outcomes for burn 
patients’ suffering LEAs will delineate relationships  among 
demographics, burn size, surgical timing, morbidity, mor-
tality and length of stay (LOS) supporting the importance of 
early amputation.
Methods: Single verified burn center conducted an IRB 
exempted retrospective medical records review of adult 
burn – injured patients, 18 years of age and older, admitted 
as inpatients from January 1, 2010 to December 31, 2020. 
Patients were identified using International Classification of 
Disease 9 & 10 and Current Procedural Terminology codes. 
Patients with non-burn related amputations or toe / partial 
foot amputations resulting from diabetes were excluded. The 
association between multiple variables and both day of first 
amputation and burn size was measured through linear re-
gression, one sample t-test, and one-way analysis of variance 
(ANOVA).
Results: The study population was 12 with 11 males,  mean 
age 44, and one mortality. The majority (83%) suffered flame 
burns and 58% with mechanism of motor vehicle collision. 
Hospital day of first amputation ranged from 1-30, with a 
mean 11. Seven patients required vasopressors ranging from 
30 minutes to 500 hours. For every 24 total pressor hours, 
day of first amputation increased by 1  day. Three patients 
(25%) had positive blood cultures and two (16%) had posi-
tive sputum cultures. Five patients (42%) had positive tissue 
cultures from the affected extremity. The diagnosis and treat-
ment of infections were detailed and analyzed. Patients with 
positive tissue cultures were found to have waited an av-
erage 10.17 days longer for amputation than those without. 
Hospital LOS ranged from 31-126  days with mean of 
54 days. 
Conclusions: Day of first amputation was the most im-
pactful parameter, with longer time to first amputation as-
sociated with positive tissue cultures, mortality, vasopressor 
therapy and hospital length of stay. Limitations include ret-
rospective nature, small sample size and reliance on electronic 
medical record and registry data.  This study provided data 
to support earlier amputation for non-viable extremities, 
though additional research is clearly needed to better describe 
these relationships. 
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797 Single Stage Application of Autologous Skin 
Cell Suspension in Deep Partial Thickness 
Pediatric Facial Burns
Richard B. Lou, MD, FACS, Anjay Khandelwal, MD, 
FACS, FICS, Beverly Beaucock, MSN RN CPN 
WCC
Akron Children's Hospital, Akron, Ohio; Akron 
Children's Hospital, Akron, Ohio; Akron Children's 
Hospital, Akron, Ohio 

Introduction: Deep partial thickness facial burns in the pe-
diatric population present a dilemma.  Standard burn treat-
ment includes excision and split thickness sheet grafting for 
the face or closure which often yield sub-optimal results.   
Point-of-care system for autologous skin cell suspension 
(ASCS) can be utilized as a stand alone option for partial 
thickness burns.  We sought to evaluate our early results from 
the treatment of pediatric deep partial thickness facial burns 
using ASCS.
Methods: This was a retrospective cohort analysis of pediatric 
deep partial thickness facial burns treated with early excision 
and application of ASCS.  After assessment by two surgeons, 
patients underwent tangential excision with either standard 
surgical burn knives or dermabrasion.   Depth was assessed 
and if dermal elements were present, then ASCS was applied.  
Primary outcome was time to >95% reepithelialization, and 
secondary outcomes were aesthetics, Vancouver Scar Scale, 
postoperative complications, number of reoperations for 
wound closure, and need for burn reconstruction.
Results: From September 2020 to July 2021, eight pediatric 
patients (six male and two female) with deep partial thickness 
facial burns were treated within one week of injury with ex-
cision and ASCS.  TBSA ranged from 0.3%-24% with some 
having additional anatomic areas.  The mean age was 2.5 years 
old, with a range of 1.08-5.0 years old.  Burn mechanisms in-
cluded flame, scald, and contact.  The mean time from burn 
injury to initial excision and ASCS was 4.3 days, with a range 
of 2-7 days.  Average time to complete reepithelialization was 
20.3 days, with a range of 4-47 days.  Average follow up du-
ration was 218 days with a range of 98-365 days.  No patients 
experienced complete graft loss or infection.  One patient re-
quired need for reoperation with reapplication of polylactic 
acid skin substitute placed to a small area on the face during 
closure for other non-face burns.  Of the 8 patients, the two 
patients with the longest times to complete reepithelialization 
required laser therapy, of which one patient also needed lim-
ited facial scar contracture release.
Conclusions: Early, single-staged ASCS application results 
in good aesthetic and relatively quick healing times with no 
complications and limited need for additional burn recon-
struction.   While the results are promising, there is a need 
for larger studies with longer term follow up before wider 
applicability.

799 Autologous Skin Cell Suspension Versus 
Standard Split Thickness Autografting: a 
Comparison of Operative Efficiency
Kathryn Skibba, MD, Derek Bell, MD
University of Rochester, Rochester, New York; Univer-
sity of Rochester, Rochester, New York 

Introduction: The surgical standard of care (SOC) for deep 
burns is autologous grafting, which is currently challenged 
by an innovative technology, autologous skin cell suspen-
sion (ASCS).  Sprayed epidermal autografting provides com-
parable results to SOC while reducing donor graft size and 
morbidity, making it ideal for patients with large total body 
surface area (TBSA).1-3 The purpose of this study is to report 
and compare the size of burn wound coverage per operative 
minute for ASCS versus standard split thickness autografting 
(STSG).   The authors hypothesize that ASCS covers large 
burn wounds more efficiently than STSG.
Methods: This study is a case-control analysis of all adult 
(age ≥18) surgical encounters for ASCS versus matched SOC 
STSG encounters at a single burn center.   Patient demo-
graphics, burn characteristics, and surgical details were col-
lected from the electronic medical record.   Patients were 
matched with prioritization of treated size and anatomic area, 
followed by burn etiology, age, and sex. 
Results: Eleven ASCS surgeries were performed on 7 
patients and matched to 11 STSG surgeries in 8 patients.   
The ASCS and STSG groups were not significantly dif-
ferent regarding age (46.6 vs 41.5), BMI (28.3 vs 26.4), and 
co-morbidities (57.1% vs 50.0%), respectively.  Most burns 
resulted from flame injury (85.5% ASCS  vs 87.5% STSG).   
Time to re-keratinization of the burn wound (20.4 vs 19.0 
post-operative days; ASCS, STSG) and subjective analysis of 
graft adherence was comparable between matched groups.  
Treated burn wounds were located on the lower extremity 
(63.6% vs 62.5%), upper extremity (27.3% vs 50%), and 
trunk (18.2% vs 25.0%) in ASCS and STSG encounters, re-
spectively. The average graft thickness harvested was thicker 
for ASCS surgeries than STSG (0.0061″ vs 0.0054″, p= 
0.040). The average burn wound size and operative duration 
was 2612.2 cm2 in 108.4 minutes for ASCS and 1903.7 cm2 
in 92.1 minutes for STSG.   As a result, ASCS covered 
24.1 cm2 in comparison to STSG coverage of 20.7 cm2 per 
operative minute.
Conclusions: The matched groups were not significantly 
different, and surgical encounters are acceptable for com-
parison. However, ASCS grafts were harvested thicker than 
STSG (0.0061″ vs 0.0054″, p= 0.040), which is unlikely to 
have any clinical implications as both are considered ultra-
thin (< 0.008″).5   
ASCS treats a larger wound size per operative minute than 
matched STSG controls. Our results are likely restricted to 
large burn wounds and may not translate to smaller treatment 
areas. The increased operative productivity with ASCS assists 
in reduction of the technology unit cost.  In conclusion, se-
lective use of ASCS for large burn wounds can partially offset 
the unit cost through increased operative efficiency, lessen 
donor site morbidity, and produce similar results as standard 
split thickness autografting. 
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800 Immediate/Ultra-Early v. Early Burn 
Excision: A Systematic Review of Surgical 
Outcomes
Tomer Lagziel, Sophie L. Cemaj, BS,  
Laura M. Mafla, BS, Alexander K. Karius, BS, 
Charles S. Hultman, MD, MBA
Johns Hopkins University School of Medicine / 
Sackler School of Medicine, New-York Program, 
Tel-Aviv University, Rockville, Maryland; Univer-
sity of Nebraska Medical Center, Omaha, Nebraska; 
The Johns Hopkins University School of Medicine, 
Baltimore, Maryland; The Johns Hopkins Univer-
sity School of Medicine, Baltimore, Maryland; Johns 
Hopkins University School of Medicine, Baltimore, 
Maryland 

Introduction: This is a systematic review which seeks to es-
tablish if immediate/ultra-early excision (immediate: < 24 
hours, ultra-early: 24 - 72 hours) and grafting is better or 
equivalent to early excision and grafting (early: 72 hours - 
6 days) in adults with major burns. The concept of early exci-
sion and grafting, as opposed to late excision (late: >7 days), 
was introduced by Cope et  al. and later popularized by 
Janzekovic in the 1970s when she introduced the concept of 
tangential excision. Delaying excision 24 to 48 hours has pre-
viously been thought to allow resuscitation and correction of 
physiologic derangements to optimize outcomes.  However, 
timing for excision and grafting is subject to debate. The 
outcomes of interest include mortality, length of stay, compli-
cation rates, wound healing time, infection rates, physiologic 
demand, blood loss, and resting energy expenditure.
Methods: In this systematic review, we searched PubMed, 
Embase, CINAHL, Cochrane, Web of Science, and Scopus 
for studies that compared outcomes and complications be-
tween burn patients with ultra-early and early excisions. 
From this search, we screened 4235 articles. Through our se-
lection criteria, five articles focusing on timing of burn exci-
sion were selected for systematic review.
Results: Five studies observing a total of 382 burn patients, 
published between 1995 and 2016, were included. All five 
studies are cohort studies, three were prospective studies 
while two were retrospective chart reviews. Two studies 
showed decreased length of stay with immediate/ultra-early 
excision (Still, Keshavarzi) and decreased time to healing 
with immediate/ultra-early excision (Guo, Lu). One study 
demonstrated decreased infection and mortality in ultra-early 
excision (Keshavarzi). One study demonstrated decreased 
resting energy expenditure in the ultra-early excision group 
(Gao). One study showed a decrease in blood transfusion in 
the immediate/ultra-early excision group (Guo). Both the 
Guo and Gao studies suggest that concerns over excision 
during the burn shock period may be unfounded provided 
that the patient is adequately resuscitated.
Conclusions: Studies investigating the immediate/ultra-
early excision of burns tend to show improved outcomes 
for adults with major burns. It is difficult to attain conclu-
sive data due to the lack in overlap of reported outcomes in 
modern studies. More studies are needed which compare 
outcomes in adults with major burns between immediate/
ultra-early excision and early excision.

Surgical Care, Acute Non-reconstructive 3

R-234

801 Topical hemostatic agents in burn surgery: a 
systematic review
Andrea Battistini, Sebastian Q. Vrouwe, MD
University of Chicago, Chicago, Illinois; University of 
Chicago, Chicago, Illinois 

Introduction: Acute burn surgery (tangential excision and 
grafting) has long been associated with significant intra-
operative bleeding over large surface areas, where in adults 
approximately 200-250 mL of blood loss would be expected 
per %TBSA excised and grafted using traditional methods. 
Several techniques were introduced to limit bleeding, in-
cluding tourniquets, tumescent infiltration, and topical 
agents. To date, no study has comprehensively investigated 
the available data regarding topical hemostatic agents in burn 
surgery.
Methods: A  systematic review was performed by two in-
dependent reviewers using PubMed, Scopus, and Web of 
Science databases from first available to September 10, 2021. 
Articles were included if they were published in English and 
described or evaluated topical hemostatic agents used in acute 
burn surgery (excision and/or grafting). Animal studies and 
review articles were excluded. Data was extracted on the top-
ical agent(s) used, their dosage, mode of delivery, hemostasis 
outcomes (if measured), and complications (if reported).
Results: The search identified 1982 non-duplicate citations, 
of which 134 underwent full text review, and 49 met inclu-
sion criteria. Papers were grouped whether they compared 
(n=11, 22%), described (n=21, 43%) or secondarily 
described (n=17, 35%) topical hemostatic agents. Several 
authors (n=22, 45%) described topical hemostatics as part 
of a protocol that included other methods of blood conser-
vation (tourniquet, tumescent infiltration, etc). In total, 31 
studies incorporated a vasoconstrictor agent (epinephrine, 
phenylephrine, vasopressin), and 30 studies incorporated a 
procoagulant agent (thrombin, fibrin). Four studies incorpo-
rated other agents (hydrogen peroxide, tranexamic acid and 
collagen). The most common vasoconstrictor used was epi-
nephrine, with doses ranging from 1:1,000 to 1:1,000,000. 
The most common procoagulant used was thrombin, with 
doses ranging from 10 to 1000 IU/mL. Among the compar-
ative studies, outcomes of blood loss were not reported in 
a consistent manner, therefore meta-analysis could not be 
performed. The majority of studies (94%) were level of ev-
idence III to V.
Conclusions: A multitude of topical hemostatic agents have 
been reported in the burn literature, with a wide range of 
dosages and modes of deliveries, as well as protocolization 
with other blood conservation techniques to limit blood loss 
during surgery. Determining the optimal topical hemostatic 
agent is limited by low quality data and challenges with con-
sistent reporting of intra-operative blood loss and other clin-
ically meaningful outcomes.
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802 A retrospective study: rapid removal of 
biofilm and necrosis with a hygroscopic 
chemical debriding compound.
Michel H. Hermans, M.D.
Hermans Medical Consulting, Hoorn, 
Noord-Holland 

Introduction: Removing necrosis and biofilm is an essential 
step in the treatment of all lesions. A new debriding com-
pound (TDA) uses a hygroscopic mechanism to reach this 
goal: when in contact with biofilm and necrosis this causes 
desiccation, with subsequent dissolution of these compounds. 
Methods: In a retrospective proof-of-principle study the 
results of a one-time application of TDA in 54 serious foot 
and leg lesions, mainly diabetic and venous ulcers, were 
analyzed. 
Results: Outcomes were positive: at study end: 50 out of 
54 lesions (92.5%) showed complete granulation and in 40 
out of 54 lesions (74.0%) complete reepithelialization was 
reached. 
TDA efficacy is represented by three cases. In the first one, 
an 83-year-old diabetic female with sever peripheral arte-
rial disease and status post-toes-amputation suffered from 
a gangrenous lesion of the left foot. A second case involved 
a 77-year-old female who had a non-healing, post-trauma 
lesion over the Achilles tendon, and the last case entails an 
81-year-old male with a non-healing lesion on the left lower 
leg. All patients showed very rapid debridement and subse-
quent healing and reepithelialization 
Conclusions: Typically, diabetic, and venous ulcers require 
repeated debridement and treatment of the biofilm is notori-
ously difficult. It also takes a long time before the woundbed 
is healthy enough to start to granulate and, subsequently, 
epithelialize. The results, obtained in this study, indicate 
that a one-time application of TDA is highly effective for 
“jumpstarting” wound healing. 

803 Biodegradable Temporizing Matrix as a 
Dermal Template in the Reconstruction of 
Pediatric Full-Thickness Foot Injuries
Miriam Renkert, Dr. med., Daniel Svoboda, Dr. med., 
Lucas M. Wessel, Prof. Dr. Dr. h.c.
University Medical Centre Mannheim, Dept. of 
Pediatric Surgery, Heppenheim, Hessen; Univer-
sity Medical Centre Mannheim, Dept. of Pediatric 
Surgery, Mannheim, Baden-Wurttemberg; University 
Medical Centre Mannheim, Dept. of Pediatric Sur-
gery, Mannheim, Baden-Wurttemberg 

Introduction: Extensive thermal or traumatic full-thickness 
injuries to the foot, though rare in children, can lead to severe 
complications. They are often associated with significant skin 
loss and underlying tendon or bone exposure. Timely wound 
closure is essential to minimize the risk of deep infection and 
to avoid subsequent loss of function.
Tried and tested animal- or human-derived biological dermal 
templates have always come with a risk of infection and 
subsequent scar contraction. A  biodegradable temporizing 
matrix (BTM) consisting of a polyurethane scaffold is a syn-
thetic alternative to cover deep defects and promote the de-
velopment of neodermis.
We report on our first experience with this dermal matrix in 
the reconstruction of complex foot injuries in children.
Methods: From August 2020 to June 2021, we treated four 
patients with severe full-thickness injuries of the foot  and 
need for necrectomy with BTM, as the prevalence of exposed 
bone or tendon prohibited primary wound closure via skin 
grafting. All cases were caused by contact burns or mechanical 
trauma. In three of these cases, we utilized a temporary neg-
ative pressure wound therapy. Wound closure was achieved 
by application of full-thickness (3/4) or split-thickness (1/4) 
skin grafts after delamination of the fully integrated BTM.
Results: Wound monitoring through regular outer dressing 
changes showed that BTM remained in place and was fully 
integrated after 3-6 weeks. We saw excellent dermal re-
generation in all patients. Swab cultures at first patient 
contact detected pre-existing wound contamination with 
Pseudomonas aeruginosa in two children and MRSA in one 
case. Wound healing before and after skin grafting was unim-
paired, though, under topical antimicrobial treatment with 
polyhexanide. There were no signs of systemic infection.
The take rate of skin grafts was excellent with no graft failure, 
resulting in pliable, smooth scars. Long-term outcome 
showed minimal to no scar shrinkage without any functional 
impairment.
Conclusions: BTM is a good alternative to established 
dermal templates for complex foot injuries in children. In 
our experience, even in cases of bacterial wound contamina-
tion the synthetic material integrates well and promotes un-
impaired tissue regeneration. Contraction and hypertrophic 
scarring is minimal with very good quality of the developing 
neodermis.

D
ow

nloaded from
 https://academ

ic.oup.com
/jbcr/issue/43/Supplem

ent_1 by ABA M
em

ber Access user on 23 M
arch 2022



S208 American Burn Association 54th Annual Meeting

804 Catastrophic Burn Management: A case series 
using autologous skin cell suspension
Lyndsay Deeter, MD, MS, FACS
Western States Burn Center, North Colorado Medical 
Center, Greeley, Colorado 

Introduction: Catastrophic thermal injury treatment is 
complex due to the lack of autologous donor site, which is im-
perative for permanent wound closure. Historically, our burn 
unit has relied on application of cultured epithelial autografts 
for wound closure in this patient population. Lab grown skin 
requires a significant time investment. Therefore, in our most 
recent subset of large burn injuries, we have transitioned to 
the use of autologous skin cell suspension over widely meshed 
autograft utilization almost exclusively.  
Methods: A case series of four thermally injured patients 
with injuries greater than 75% TBSA was reviewed. Patient 
length of stay, operative interventions, skin coverage, mor-
tality and cost were examined.
Results: Burn size ranged from 75-85% TBSA in four 
patients.  Early excision was implemented for all four patients 
in the case study.  One of the four patients was treated with 
a combination of lab grown skin and autologous skin cell 
suspension. The three other patients were treated exclusively 
with autologous skin cell suspension for wound coverage. All 
patients underwent widely meshed autograft with the autol-
ogous cell suspension for wound coverage.  All four patients 
survived to discharge and their initial follow up. Cost of op-
erative interventions were less expensive for autologous skin 
cell suspension than for cultured epithelial autografts. Length 
of stay varied from 66-179 days. Discharge location varied 
from acute rehabilitation, to a homeless shelter, to another 
burn facility with inpatient psychiatric services.
Conclusions: Autologous skin cell suspension is a safe and 
efficient treatment modality to obtain permanent wound clo-
sure in catastrophic thermal injuries.

805 Case Report: Atrial Perforation in the 
Setting of Electrical Injury and Subsequent 
Cardiopulmonary Resuscitation
Kathleen C. Gallagher, MD, Robel Beyene, MD, 
Stephen Gondek, MD, MPH, Joshua Smith, D.O, 
Ronnie Mubang, MD
Vanderbilt University Medical Center, Nashville, 
Tennessee; Vanderbilt University Medical Center, 
Nashville, Tennessee; Vanderbilt University Medical 
Center, Nashville, Tennessee; Vanderbilt University 
Medical Center, Franklin, Tennessee; Vanderbilt Uni-
versity Medical Center, Nashville, Tennessee 

Introduction: Electrical injuries cause 500 to 1000 deaths 
per year in the United States and are the fourth leading cause 
of death in the workplace. Rates and types of cardiac compli-
cation secondary to electrical injuries vary widely throughout 
the literature. Case reports describing cardiac perforation in 
the setting of electrical injury are exceedingly sparse. To our 
knowledge, there are no documented cases of cardiac perfo-
ration as a direct result of electrical injury.
Methods: This is a case report and review of relevant 
literature.
Results: Case Description:
We present a case of myocardial perforation in the setting of 
high voltage electrical injury. An otherwise healthy 46-year 
old male sustained a 13.8  kV electrical. Resuscitation in-
cluded bystander cardiopulmonary resuscitation (CPR), 
defibrillation by emergency medical responders, finger 
thoracostomies and massive transfusion protocol in the 
trauma bay, and finally emergent sternotomy and repair of 
two injuries to the right atrial appendage. Given this patient’s 
pattern of injury, including a sternal fracture and bilateral 
upper anterior rib fractures, the etiology of his right atrial 
perforation is more likely due to mechanical injury from 
CPR instead of thermal or electrical injury to the myocar-
dium. However, intraoperative findings confound this theory 
as no defects were identified in the pericardium of the medi-
astinal pleura during the operation. This would argue against 
mechanical injury during CPR. However, the presence of 
a left hemothorax may could indicate that a pericardial in-
jury was missed in the operation. We argue that the most 
likely cause of injury is mechanical perforation of the pericar-
dium and myocardium during CPR with a possible missed 
pericardiotomy during surgical exploration.  An alternative 
hypothesis is an isolated electrical injury to the myocardium 
and left hemothorax from rib fractures without communica-
tion between the two cavities. This patient expired on post-
operative day two due to anoxic brain injury.
Conclusions: This case highlights myocardial injury as a 
rare but lethal complication of high voltage electrical injury 
and serves as a reminder that cardiac perforation and hemo-
dynamic collapse due to hypovolemic shock can compound 
and complicate the resuscitation and management of a pa-
tient with electrical injury. Further, the widely varying data 
regarding cardiac complications secondary to electrical injury 
warrants further investigation and large-scale prospective 
data. 
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806 Foot burns in diabetic patients: A systematic 
review
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Justin Gillenwater, MD
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les, California; University of Southern California, 
Cypress, California; Stanford University, Stanford, 
California; Keck School of Medicine, University of 
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LAC+USC Medical Center, Los Angeles, Califor-
nia; USC, Los Angeles, California; USC/LAC+USC 
Medical Center, Los Angeles, California 

Introduction: Patients with diabetes are prone to foot injuries 
and burns. Managing burned feet in patients with diabetes can 
be difficult due to multiple concomitant patient comorbidities 
that delay wound healing. Burn surgeons tasked with treating 
these complex foot burns understand that these patients are at 
risk of developing significant complications, such as infections 
and non-healing diabetic foot ulcers, which may ultimately 
lead to amputation. Although there are many studies that 
examine the causes and outcomes of diabetic foot ulcers and 
their management, there is a lack of consensus on how to best 
manage lower extremity burns in patients with diabetes.
Methods: A systematic review was performed according to 
PRISMA criteria and identified 18 articles addressing the 
management of burned feet in patients with diabetes. Means 
and standard deviations of scale variables and frequencies 
derived from nominal and ordinal variables abstracted from 
the literature were compared between each group. A meta-
analysis was attempted but existing data was not of sufficient 
quality for meaningful analysis, and data aggregation was 
done where applicable.
Results: The three-database search identified 726 articles, 
which yielded 18 full text articles that met inclusion criteria. 
mean age of patients was 54 years (SD 7), and 80% (n=203) 
were male. Most (90%, n=179) had type II diabetes, and 
10% (n=20) had Type I  diabetes. Mean duration of dia-
betic disease was 11 years (SD 4), and mean A1c at admis-
sion was 9% (SD 1). Peripheral neuropathy (64%, n=123) 
was the most common comorbidity. Median TBSA burned 
was 2% (IQR 2), and scald (56%, n=155) was the most 
common mechanism of injury. Full thickness burns (70%, 
n=102) were most common, followed by partial thickness 
(28%, n=41), and superficial thickness (2%, n=2). A  ma-
jority (55%, n=88) had burn wound infection identified at 
admission. Patients had a median delay in presentation from 
time of injury to hospital admission of 4  days (IQR 4.5). 
Sixty percent of patients received surgical treatment via exci-
sion and grafting, had a median length-of-stay of 20.5 days 
despite a median total body surface area involvement of 2%, 
and experienced sequelae of impaired wound healing such as 
infections, graft loss, and need for further surgery. Ultimately, 
23% of patients had significant wound healing issues that 
resulted in amputation.
Conclusions: Excision and grafting may not be the optimal 
approach for managing foot burns in patients with diabetes, 
many of whom are at high risk of amputation. Non-operative 
management of foot burns in patients with diabetes should 
be explored as a method to decrease amputations in patients 
with foot burns.
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808 Combination of Adipose Micro Fragments 
and Liquid Scaffold Improve Wound Healing 
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Ph.D., Aziz Ghahary, Ph.D
The University of British Columbia, North Vancou-
ver, British Columbia; Burn and Wound Healing 
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ish Columbia, Burn and Wound Research Group, 
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Introduction: In full-thickness wounds, high levels of in-
flammation, lack of matrix deposition and paucity of progen-
itor cells delays normal healing processes. One major problem 
with commercially available solid (sheet) scaffolds is their in-
ability to conform to wounds of varying shapes and sizes. To 
overcome this, we previously generated a liquid, injectable 
skin substitute which can fill wounds of any shape and depth 
from bottom up and has all the necessary ingredients for skin 
cells to be nourished, proliferate, and migrate in. In combina-
tion with adipose micro fragments as a viable source of pro-
genitor cells, a composite, in situ forming skin substitute was 
tested for treatment of silicon ring splinted wounds in rats.
Methods: The in vitro survival and migratory capacity of 
adipocytes derived from rat micro-fragmented fat when cul-
tured in our 3D nutritional scaffold was examined with a 
Live/Dead assay. The efficacy of our combined liquid scaf-
fold alone (MF) or with adipose micro fragments (MFA) in 
treating full thickness splinted wounds in rats was compared 
to a standard dressing protocol (NT). The healing process 
was monitored for 10 days. Following wound measurements, 
histological and immunofluorescent analyses were performed 
and compared.
Results: Adipose-derived cells migrated within the 3D nu-
tritional liquid scaffold after 7 and 14  days. The number 
of red (dead) cells was negligent, indicating cell viability. 
In vivo, both MFA and MF showed both accelerated and 
ameliorated wound healing, including complete epitheliali-
zation and less immune cell infiltration, compared to the NT 
control. No significant differences were observed between the 
MF and MFA groups for any outcome.
Conclusions: Our findings show that a 3D nutritional 
liquid skin scaffold is a rich environment for adipocyte vi-
ability and migration and that addition of adipose micro 
fragments to this scaffold can be used as a rich source of cells.
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809 An Allogenic Fat-First Approach to Burn 
Reconstruction Mitigates Adhesion and Soft 
Tissue Deficit.
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University of Pittsburgh, Pittsburgh, Pennsylvania; 
University of Pittsburgh, Pittsburgh, Pennsylvania; 
University of Pittsburgh, Pittsburgh, Pennsylvania; 
University of Pittsburgh, Pittsburgh, Pennsylvania; 
University of Pittsburgh, Pittsburgh, Pennsylvania 

Introduction: Adipose and adipose-derived stem cell 
therapies have met success as adjunctive treatment during 
burn reconstruction with well described benefit in the 
delayed-treatment of soft-tissue deficits. While the use of al-
logeneic skin is well-described, adipose tissues have typically 
remained autologous. Allogenic fat is not commonly used in 
burn care, however, in large, complex burns where autolo-
gous tissue is limited adipose may not be readily available 
for harvest or use. Understanding the efficacy of allogeneic 
tissues in this setting is critical to expand our reconstructive 
options. Here we describe a protocol utilizing allogeneic fat as 
well as examine the efficacy of this approach on burn-wound 
contractures, adhesions, and soft-tissue deficits. 
Methods: Female, Yorkshire swine received 16, 4x4  cm 
full-thickness burns. After 48 hours, eschar was removed 
to fascia. Wounds were stratified to receive either A) No 
Reconstruction, B) Skin-Only, C) Fat-Only, D) Immediate-
Skin, Delayed-Fat, or E) Immediate-Fat, Delayed-Skin. All 
fat utilized was allogeneic sourced from vendor-matched 
swine. At 8-weeks post-engraftment animals were sacrificed 
and all wounds were collected for photography, ultrasound, 
histology and serum studies.
Results: Use of allogeneic fat significantly improved terminal 
soft-tissue thickness under both immediate and delayed ad-
ministration (p< 0.05). Immediate use of allogeneic fat sig-
nificantly improved tissue mobility vs. untreated and skin 
graft controls (p< 0.05). Contracture was most significantly 
affected by timing of skin graft placement, however, could 
be further mitigated under standard delayed-fat approached 
with allogeneic tissue. 
Conclusions: Here we demonstrate use of allogeneic fat in 
both traditional-delayed and a fat-first approach with signif-
icant mitigation of adhesion when applied as an initial basal 
layer. Both immediate and delayed allogeneic fat were suffi-
cient to improve on soft tissue deficits. 

810 Synthetic Platelet-Mimetics with Gentamicin: 
Outcomes in Deep Partial-Thickness Burns
Franklin Valdera, MD, Kristo Nuutila, MSc, 
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William Beaumont Army Medical Center, El Paso, 
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Introduction: Infection and prolonged inflammation in 
deep partial-thickness burns can lead to inadequate healing. 
In addition to their role in hemostasis, activated platelets also 
contain granules with anti-inflammatory properties which 
may impact wound healing. However, portability and storage 
of platelets remain a challenge. Synthetic platelet-mimetics 
(SPM) avoid these difficulties, but like natural platelets, SPM 
have vesicles that can transport bioactive agents, such as 
antibiotics. We sought to evaluate wound healing outcomes 
in deep partial-thickness burns treated topically with SPM.
Methods: A total of 30 circular, deep partial-thickness 
burns were created on the dorsum of 2 porcine models. Each 
wound measured 5cm in diameter and was standardized 
using a thermocoupled burn device. Sets of six wounds were 
randomized into five groups: SPM, gentamicin alone, SPM 
with gentamicin, a vehicle control (saline), or dry gauze (the 
standard of care, SOC). Additionally, two separate 5cm di-
ameter circular areas were demarcated to serve as normal skin 
controls. Wounds were assessed at post-burn days 3, 7, 14, 
21, 28, 60 and 90 with a variety of non-invasive imaging 
and punch biopsies. Treatments were re-applied at each as-
sessment. The primary outcome was the amount of wound 
re-epithelialization, measured histologically, at post-burn 
day 28. Secondary outcomes consisted of the percentage of 
wound contraction, amount of superficial blood flow, and 
mean bacterial load.
Results: The amount of wound re-epithelialization in 
wounds treated with SPM was 96% whereas those treated 
with the SOC measured only slightly less at 92% (p = 0.56). 
The percentage of wound contraction was 39% in the SPM 
with gentamicin group, while in the SOC group contraction 
was higher at 45% (p = 0.20). Moreover, superficial blood 
flow in the SPM group was measured to be 168% of normal 
skin controls, while wounds in the SPM with gentamicin 
group were slightly lower at 160%, and in wounds treated 
with the SOC blood flow was 110% of normal skin controls 
(p = 0.27). The mean bacterial load in each group was meas-
ured at post-burn day 3 and notably consisted of bacterial 
load being the lowest in wounds treated with gentamicin 
alone at 17/100, meanwhile in wounds treated with the SOC 
or those in the SPM with gentamicin group, mean bacterial 
loads were significantly higher at 43/100 and 47/100, respec-
tively (p = 0.02).
Conclusions: SPM applied to deep partial-thickness burns 
did not significantly improve measured outcomes over the 
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SOC. Although numerical improvements were shown in all 
measured outcomes, no significant differences were noted. 
The theoretical and observed potential for SPM to improve 
wound healing deserves additional evaluation in larger pre-
clinical studies.

811 Statistical Analyses of Multiple Burn Wounds 
within an Animal
Lonnie E. Grantham, II, MA, MBA, 
Angela R. Jockheck-Clark, PhD, Laura L. Scott, PhD, 
MPH, MS, GStat
United States Army Institute of Surgical Research, 
Fort Sam Houston, Texas; United States Army In-
stitute of Surgical Research, Ft Sam Houston, Texas; 
United States Army Institute of Surgical Research, 
Fort Sam Houston, Texas 

Introduction: Porcine animal models are frequently used 
to study the effects of various burn wound treatments and 
conditions. In these studies, multiple wounds are created on 
the dorsum of an anesthetized pig. Wounds within an an-
imal are correlated, and the analysis of such a design should 
account for this dependence. Two recent studies are used as 
examples to illustrate the use of random effects for animal to 
account for the dependence of wound measurements within 
each pig.
Methods: In both studies, treatments were randomized 
to wound location, and neither contained repeated 
measurements within a wound.
Study #1 investigated the effectiveness of enzymatic debride-
ment. Forty 3-cm diameter partial-thickness burn wounds 
were created on the dorsum of 5 anesthetized pigs, arranged 
in 4 rows and 10 columns.  Dorsal quadrants with 10 wounds 
each were created by combinations of two conditions: 
wounds that were wet or dry and wounds that were treated 
for either 72 or 96 hours. Debridement Efficiency Scores 
were calculated for each wound and evaluated for differences 
by inferential statistical comparisons between experimental 
treatments and conditions. The multilevel statistical model 
contained Treatment Group (5 levels), Treatment Time (2 
levels: 72 hour and 96 hour), and Wet/Dry Condition (2 
levels) as fixed effects, which were crossed to create a 3-way 
block, resulting in 2 wounds per animal for each Treatment, 
Wet/Dry, and Time combination. Random effects of an-
imal and treatment block within animal were included in 
the model.
Study #2 investigated the effectiveness of an experimental 
treatment applied at 3 different post-burn injury time points 
versus a standard of care (SOC). Up to 12 5-cm2 deep par-
tial thickness wounds were created in 2 rows and 6 columns 
on each dorsum of 6 anesthetized pigs. Each treated wound 
was compared with a SOC wound located along the same 
cranio-caudal axis. Paired differences for wound closure % 
were calculated and analyzed with time as a fixed effect with 
a random effect for animal.
Results: For Study #1, there were 200 total wounds, and for 
Study #2 there were 72 total wounds.   These experimental 
units are not independent, as required by statistical testing. 
For both studies, there was graphical evidence that the burn 
wound measurements differed both within and between 
pigs. The statistical tests accounted for this variability by 
incorporating the effects due to pigs.
Conclusions: Matching the statistical model to the exper-
imental design is critical for correct interpretation of the 
results.  Failure to use the correct model by assuming wounds 
within a pig are independent (and thereby ignoring any effect 
due to the pig) will result in erroneous statistical test results 
and less powerful tests of treatment differences.
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812 Evaluation of Dermal and Epidermal 
Replacement Strategies for the Treatment of 
Full-thickness Wounds
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PhD
Spectral MD, Avita Medical, AccessPro Med, Mem-
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Introduction: In full-thickness (FT) wounds, autologous 
skin cell suspension (ASCS) is used in combination with 
widely meshed split-thickness skin grafts (mSTSGs) to ob-
tain definitive closure, reducing donor skin requirements 
compared to traditional autografting (AG) techniques.   In 
the treatment of these wounds, dermal matrices (DMs) are 
also often utilized to address various challenges including 
need for temporization, mitigation of contour defects, cov-
ering avascular structures, and modulation of scar formation.  
Varying DMs exist and are composed of different biologic 
and synthetic materials designed to address these clinical 
needs.   The purpose of this study was to compare outcomes 
obtained in FT wounds using 3 different DMs coupled with 
ASCS+mSTSG in immediate or delayed AG procedures.
Methods: A FT excisional porcine wound model was used.  
DMs evaluated included a single-layer dermal matrix com-
posed of bovine dermal collagen and elastin (Col/E), a bilayer 
construct composed of a bovine collagen-glycosaminoglycan 
with a silicone epidermal layer (Col/GAG), and a synthetic 
bilayer polyurethane DM (Poly/U).  
DMs were applied, managed, and grafted following 
manufacturer’s recommendations.   AG included 
ASCS+mSTSG (1:80 expansion, 3:1 mesh).     Wounds 
were evaluated for inflammation, infection, DM take, AG 
take, re-epithelialization, and contracture over 49 days post-
excision.  Additionally, biopsies were evaluated to further in-
form tissue generation and healing outcomes.
Results: Results related to healing outcomes are reported in 
the table below.  Inflammation at wound margins was noted 
during acute phase of healing for all DMs and visual cues 
for infection were noted in 1 wound for Col/E, 3 wounds 
for Col/GAG causing partial loss of DM, and 1 wound for 
Poly/U. All signs of infection were resolved by day 14.
Conclusions: ASCS+mSTSG can be used successfully over 
DMs composed of various materials in both immediate and 
delayed AG procedures.  No difference was observed on per-
cent AG take between the DMs, however the data suggest that 
time to definitive closure is impacted based on utilized DM 
and AG strategy, with potential implications on contracture.  

813 Histologic Changes of Skin Biopsies After 
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Introduction: Over 10,000 cases of autologous skin cell sus-
pension have been performed around the world for the treat-
ment of burn and soft tissue injuries. A key component of the 
procedure is the harvest of skin biopsies which are exposed to 
enzymatic degradation. In some regions, epidermal graft har-
vest has been attempted manually without enzymatic degra-
dation. Our study goal was to examine the histologic changes 
of the skin biopsies in manual versus enzymatic degradation.
Methods: Our study was an IRB-approved, prospec-
tive controlled analysis of residual skin harvested from 10 
patients undergoing hernia repair. Two specimens from each 
patient were procured intraoperatively with each measuring 
2x3cm. Each specimen produced two 4mm punch biopsies 
from three regions (control, mechanical, and enzymatic) for 
a total of 12 specimens per patient. Enzymatic specimens 
were prepared using the Avita Medical ReCell® system per 
manufacture instructions for use. Mechanical specimens were 
prepared using an abrasive pad until epidermis was macro-
scopically removed. Histologic analysis was performed with 
hematoxylin and eosin stain and whole slide scanning. Two 
or more investigators reviewed each biopsy concurrently with 
consensus agreement on the remaining epidermis and evi-
dence of degraded reticular dermis. Descriptive statistics were 
used to assess the variances in the three groups.
Results: The mean residual epidermis was 9% in the enzy-
matic group, 35% in the mechanical, and 98% in the con-
trol. Epidermal harvest was higher in the enzymatic group 
relative to the mechanical group (two tailed t-test = 0.0008). 
Reticular dermis was degraded in 10% of the mechanical 
specimens and none of the enzymatic specimens.
Conclusions: Epidermal harvest was more consistent in the 
enzymatic group with less trauma to the dermis. Our study 
suggest that mechanical harvest requires   larger donor sites 
given the decreased epidermal harvest. Further research is 
needed to determine impact of cell isolation technique on 
autograft cell suspension viability and distribution of cell 
types harvested.
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loss of the skin: a systematic review of 
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Introduction: TEWL is a physiological property of skin 
which increases when the epidermis is damaged. It is, there-
fore, a commonly utilised measure of skin barrier integrity. 
Devices measuring TEWL are available as open, semi-open 
or closed chamber. Studies of reliability examine the consist-
ency of measurement, and/or responsive whereas measure-
ment error scores in absolute terms the amount of error due 
to sources of variation.
Methods: The search strategy aimed to locate published and 
unpublished studies. Databases searched included PubMed, 
Embase, CINAHL and Web of Science, utilising identified 
keywords and limited to studies in English. Grey literature 
sources were searched to identify any unpublished documents. 
Study selection using the inclusion criteria was then assessed 
by two reviewers for methodological quality utilising the 
COSMIN risk of bias tool to assess the reliability and meas-
urement error of outcome measurement instruments. 
Studies examining the reliability and/or measurement error 
of TEWL measurement devices were included. Studies that 
only report on measurement of TEWL outcomes without 
examination of reliability and/or measurement error were 
excluded.
Results: A total of 22 devices were examined in the 38 in-
cluded studies. The quality of study design was on average 
rated as ‘Adequate’ however reliability and measurement error 
statistical methods were on average rated as ‘Doubtful’.  
Conclusions: TEWL measurement devices were found to 
demonstrate good reliability and often correlated with other 
devices. However, measurement error was highly variable but 
improves under in-vitro conditions. 

815 Translational Research in Skin of Color 
Spontaneous Repigmentation of Post-
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Introduction: After facial burn injuries to skin of color 
(SOC) patients, repigmentation plays a critical role in post-
burn quality of life, given the acquired contrast between 
preserved skin and achromic scars, and that daily conceal-
ment may be difficult. While leucoderma is a well-known 
side-effect of deep chemabrasion with phenol, phenol-croton 
oil, and high concentration trichloroacetic acid, mechanisms 
of repigmentation are still not fully understood, and the ob-
servation of spontaneous repigmentation of a deep chemical 
injury in SOC has not previously been described in the lit-
erature. In our study, we present the dynamics of long-term 
spontaneous facial repigmentation of a Fitzpatrick V chem-
ical burn patient, with microscopic findings of a deep chem-
ical peel SOC animal model.
Methods: We demonstrate spontaneous repigmentation in a 
37-year-old female who initially presented with depigmented 
areas, erosions and eschars on the face, 7 days after accidental 
deep chemical burn, due to self-application of 70% glycolic 
acid to improve acne. This is juxtaposed with a SOC porcine 
experiment, performed with 35% phenol, 1.6% croton-oil, 
to evaluate depth-of-injury, neocollagenesis band thickness 
in 21 days, and skin pigmentary safety. A 6mm punch bi-
opsy taken at 21 days underwent Herovici staining to reveal 
the thickness of collagen type III neocollagenesis, confirm the 
presence of melanin in the epidermis, and evaluate the pres-
ence of melanophages.
Results: On patient presentation, epidermolysis and areas 
of deep dermal burns were observed over the forehead and 
cheeks. At 14  days, multiple leucoderma scars persisted 
and initial perifollicular repigmentation was noticeable. At 
28 days, most of the skin was repigmented; however, many 
areas had only perifollicular repigmentation and still very se-
vere leucoderma. At 6 months, the skin still had small areas 
of leucoderma with folicular repigmentation. At 11 months 
the skin color was fully recovered, with minimal post-
inflammatory hyperpigmentation (PIH) over the cheeks.
As for the SOC animal model, at 7 days the eschar was de-
tached, and the skin was achromic. At 21 days, skin pigmen-
tation was completely restored without macroscopic signs 
of PIH. Dermatopathology evaluation revealed microscopic 
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areas of melanophages, a fully recovered epidermal melanin, 
and a band of over 500 micra of collagen type III. 
Overall, on follicle-dense areas after chemical burn, we 
observed progressive full repigmentation over the course of 
11 months on the patient, and by day 21 in the porcine SOC 
model.
Conclusions: Spontaneous repigmentation occurred both 
after accidental deep chemical ablation to the face of a SOC 
patient, and on the porcine SOC model after deep chemical 
peel formula application.

816 Up-regulation of Immune Related Key Genes 
in Burn Induced Cardiac Dysfunction
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MD
UTMB, Galveston, Texas; University of Texas Med-
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Texas; University of Texas Medical Branch, Galves-
ton, Texas 

Introduction: The cytokine cascade is a prime factor in in-
flammation following burn injury, leading to cardiac dys-
function. Studies on immune-related key cardiac genes after 
burn injury remain limited. The TLRs act individually or 
as heterodimers, interacting with adaptor proteins to in-
itiate MyD88 or TICAM1 (TRIF) dependent responses. 
This results in signaling cascades through NFkB, which 
activates downstream JNK/p38 signaling or cytokine secre-
tion. Dysregulation of TLR and related signaling pathways 
has severe consequences and is implicated in autoimmune 
diseases and chronic inflammation.  The objective of this 
study is to identify the immune-related key genes and ex-
plore the pathways by microarray specific to members of the 
TLR signaling family as well as adaptor and effector proteins, 
and downstream members of TLR activation including the 
NFkB, JNK/p38, IRF and JAK/STAT signaling pathways. 
Methods: The microarray was applied to profile expression 
of 84 genes inTLR-mediated signal transduction and in-
nate immunity. The Qiagen web-based tools  in GeneGlobe 
Data Analysis Center was used to analyze burn-induced 
up-regulation of these genes. String-DB version 11.5 was 
employed to analyze differentially expressed gene func-
tion and interaction. Real-time qPCR was utilized to vali-
date the data.  GO enrichment analysis (FDR< 0.05) using 
"clusterProfiler" predicted the roles of immune-key genes in 
the 3 aspects of biological processes (BP), cellular components 
(CC), and molecular functions (MF). The biological pathway 
analysis was performed to obtain the pathways. The protein-
protein interaction (PPI) network was built using "Multiple 
Protein" of the string database (http://stringdb.org/, version 
15.0). The DEGs were visualized by using the qPCR. 
Results: 32 up-regulated genes were identified. Functional 
enrichment analysis showed that these genes were enriched 
in cytokine receptor activity, immune receptor activity, and 
integrin family cell surface interactions.14 of 32 genes belong 
to the TLR signaling pathway; 5 of 32 genes to cytokines 
and inflammation; 5 of 32 genes belong to apoptosis; 6 in 
the MARP signaling pathway; 4 genes belong to the IL-1 
signaling pathway; 4 genes in the IL-6 signaling pathway); 
3 genes in toIL-2 signaling pathway and 3 genes belong to 
oxidative stress responses. Process study demonstrated the 
genes are associated with regulation of cytokine production 
(GO:0001817), immune response (GO:0006955), and de-
fense response (GO:0006952). 
Conclusions: This study provides evidence that microarray 
plays a role in identification of burn-induced cardiac dys-
function DEGs. Deep analysis of up-regulated genes after 
burn injury supported the idea that the proinflammatory cas-
cade results in cardiac inflammation. 
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