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Abstract

Patients with acute burns are more vulnerable to COVID-19 because of physio-
logically weak immune systems. This study aimed to assess and compare indi-
vidual characteristics, clinical features, and clinical outcomes of acute burn
among COVID-19 and non-COVID-19 patients. A retrospective study, with
data collected from 611 acute burn patients with or without a COVID-19 diag-
nosis referred to a burn centre in Iran. Data were collected from April 2020 to
2021. The mean age of acute burns patients with COVID-19 was higher com-
pared with acute burns patients with non-COVID-19 (47.82 vs. 32.59 years,
P < .001). Acute burns occurred more frequently in COVID-19 patients with
comorbidities compared with non-COVID-19 patients (48.72% vs. 26.92%,
P = .003). 58.97% of COVID-19 patients and 55.42% of non-COVID-19 patients
had grade II & III and II burns, respectively (P < .001). The mean total body
surface area of the burn was higher in COVID-19 patients compared with
non-COVID-19 patients (32.69% vs. 16.22%, P < .001). Hospitalisation in the
intensive care unit (ICU) was higher in COVID-19 patients than in non-
COVID-19 patients (76.92% vs. 15.73%, P < .001). Length of stay in hospital
and ICU, the cost of hospitalisation, and waiting time for the operating room
was higher in COVID-19 patients compared with non-COVID-19 patients
(15.30 vs. 3.88 days, P <.001; 9.61 vs. 0.75days, P <.001; 30 430 628.717
vs. 10 219 192.44 rials, P = .011; 0.84 vs. 0.24 min, P < .001, respectively).
Intubation and mortality in-hospital were higher in COVID-19 patients
compared with non-COVID-19 patients (41.02% vs. 6.99%, P < .001; 35.90%
vs. 6.12%, P < .001, respectively). Therefore, it is recommended that health
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managers and policymakers develop a care plan to provide high-quality care to
acute burns patients with COVID-19, especially in low-income countries.
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Key Messages
« the mean age of acute burns patients with COVID-19 was higher compared

with acute burns patients with non-COVID-19 (47.82 vs. 32.59 years, P < .001).
Acute burns occurred more frequently in COVID-19 patients with comorbid-
ities compared with non-COVID-19 patients (48.72% vs. 26.92%, P = .003)
58.97% of COVID-19 patients and 55.42% of non-COVID-19 patients had
grade II & III and II burns, respectively (P < .001). The mean total body sur-
face area of the burn was higher in COVID-19 patients compared with non-
COVID-19 patients (32.69% vs. 16.22%, P < .001)

hospitalisation in the intensive care unit (ICU) was higher in COVID-19
patients than non-COVID-19 patients (76.92% vs. 15.73%, P < .001). Length
of stay in hospital and ICU, the cost of hospitalisation, and waiting time for
the operating room was higher in COVID-19 patients compared with non-
COVID-19 patients (15.30 vs. 3.88 days, P <.001; 9.61 vs. 0.75 days,
P < .001; 30 430 628.717 vs. 10 219 192.44 rials, P = .011; 0.84 vs. 0.24 min,
P < .001, respectively)

intubation and mortality in-hospital was higher in COVID-19 patients com-
pared with non-COVID-19 patients (41.02% vs. 6.99%, P < .001; 35.90%
vs. 6.12%, P < .001, respectively)

therefore, it is recommended that health managers and policymakers
develop a care plan to provide high-quality care to acute burns patients with

1 | INTRODUCTION

Since December 2019, the COVID-19 pandemic has led to
adverse consequences for individuals and health care sys-
tems worldwide."® Previous evidence in Iran shows that
some elective surgical procedures were cancelled at the
beginning of the COVID-19 pandemic, and non-COVID-19
patients were prevented from being admitted because
of inappropriate policies and fears of a widespread pan-
demic.'”'" Comorbidities are one of the main predictors
of acute morbidity and high mortality in COVID-19
patients.'”'* In particular, burn patients are high-risk
groups exposed to the acute complications and negative
consequences of COVID-19."> Therefore, it is essential
to pay attention to high-risk patients with COVID-19. In
recent years, with the industrialisation and development of
societies and countries, burns have been recognised as one
of the most common injuries in the world.'**® Burn inju-
ries produce some of the most painful patient experi-
ences.””*> Therefore, effective pain management can raise
the standard of care because pain can hinder recovery.***>°
Acute burn is a medical emergency that requires immediate

COVID-19, especially in low-income countries

initiation of treatment without delay. Patients with acute
burns are predisposed to systemic inflammatory response
syndrome, multiple organ failure, hypotension, thrombocy-
topenia, respiratory failure, and death because of lack of
immediate treatment.”* In addition, patients with acute
burns are more vulnerable to COVID-19 because of physio-
logically weak immune systems.>* A study in Brazil>® found
that burn patients with complex conditions are more prone
to the complications and mortality associated with COVID-
19. However, a retrospective study in the UK>* found no
COVID-19-related mortality in burn patients with surgery/
no surgery. Official data from Iranian burn centres on this
issue are limited>; therefore, the limited and contradictory
evidence makes comparing individual characteristics, clini-
cal features, and clinical outcomes of acute burn among
COVID-19 and non-COVID-19 patients important.

2 | RESEARCH QUESTIONS

The study aimed to answer the following research
questions:
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« What are the differences between the individual char-
acteristics of acute burn among COVID-19 and non-
COVID-19 patients?

« What are the differences between the clinical features
of acute burn among COVID-19 and non-COVID-19
patients?

« What are the differences between the clinical outcomes
of acute burn among COVID-19 and non-COVID-19
patients?

21 | Aim

The present study aimed to assess and compare individ-
ual characteristics, clinical features, and clinical out-
comes of acute burn among COVID-19 and non-COVID-
19 patients.

3 | METHODS

3.1 | Study design and subjects

Using a retrospective study approach, 611 acute burn
patients with or without COVID-19 diagnosis referred to
a burn centre in northern Iran were enrolled. Data were
collected from April 2020 to April 2021. Patients with
incomplete medical records were excluded from the pre-
sent study. The Ethics Committee of Guilan University of
Medical Sciences approved the study.

3.2 | Data collection

Data collection focused on information such as age, sex,
smoking, addiction, comorbidity, burn season, the pri-
mary cause of burns, burns grade, total body surface area
(TBSA) of the burn, graft, length of stay in hospital and
intensive care unit (ICU), the cost of hospitalisation,
waiting time for the operating room, intubation, and in-
hospital mortality. Patients’ medical records served as an
additional source of data for analysis.

3.3 | Statistical analysis

The SPSS software package (version 16.0, SPSS Inc., Chi-
cago, IL, USA) was used to analyse the data. Quantitative
and qualitative variables were presented using mean
(standard deviation) and number (percentage). The nor-
mality of the data was assessed using the Kolmogorov-
Smirnov test. As a result of the normal distribution of
data, ANOVA and independent t-tests were used to
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compare individual characteristics, clinical features, and
clinical outcomes of acute burn among COVID-19 and
non-COVID-19 patients. The significance level was con-
sidered less than 0.05.

4 | RESULTS

4.1 | Participants

A total of 611 patients with acute burns participated in
the present study. Of the participants, 67.76% were
male, 13.42% were smokers, 7.86% were addicts, 28.31%
had comorbidities, 53.36% had grade II burns, and
95.25% had a graft. Patients’ mean age and TBSA were
33.56 (SD =21.52) years and 17.27% (SD = 19.01),
respectively. 49.75% of acute burns were because of
scalding, while 41.24% of acute burns occurred in winter
(Table 1).

4.2 | Comparison of individual
characteristics, clinical features, and
clinical outcomes of acute burn among
COVID-19 and non-COVID-19 patients

As presented in Table 1, the mean age of acute
burns patients with COVID-19 was higher compared
with acute burns patients with non-COVID-19 (47.82
vs. 32.59 years, P < .001). Acute burns occurred more
frequently in COVID-19 patients with comorbidities
compared with non-COVID-19 patients (48.72%
vs. 26.92%, P = .003). Acute burns occurred more fre-
quently in COVID-19 patients during the summer and
autumn months (33.33%) but in non-COVID-19
patients in the winter (42.83%) (P < .001). 58.97% of
COVID-19 patients and 55.42% of non-COVID-19
patients had grade II & III and II burns, respectively
(P <.001). Mean TBSA of the burn was higher in
COVID-19 patients compared with non-COVID-19
patients (32.69% vs. 16.22%, P < .001). Hospitalisation
in the ICU was higher in COVID-19 patients compared
with non-COVID-19 patients (76.92% vs. 15.73%,
P < .001). Length of stay in hospital and ICU, the cost
of hospitalisation, and waiting time for the operating
room was higher in COVID-19 patients compared with
non-COVID-19 patients (15.30 vs. 3.88 days, P < .001;
9.61 vs. 0.75days, P <.001; 30430628.717 vs.
10 219 192.44 rials, P =.011; 0.84 vs. 0.24 min,
P < .001, respectively). Intubation and mortality in-
hospital were higher among COVID-19 patients com-
pared with non-COVID-19 patients (41.02% vs. 6.99%,
P < 0.001; 35.90% vs. 6.12%, P < 0.001, respectively).
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TABLE 1 Comparison of individual characteristics, clinical features, and clinical outcomes of acute burn among COVID-19 and non-
COVID-19 patients (n = 611).

Non-COVID-
Total (n = 611) COVID-19 (n = 39) 19 (n = 572) P-value
Individual characteristics
Age (y) 33.56 (SD = 21.52) 47.82 (SD = 20.52) 32.59 (SD = 21.37)  <.001*
Sex .206™*
Male 414 (67.76) 30 (76.92) 384 (67.13)
Female 197 (32.24) 9 (23.08) 188 (32.87)
Smoking .391%*
Yes 82 (13.42) 7 (17.95) 75 (13.11)
No 529 (86.58) 32 (82.05) 497 (86.89)
Addicted A40**
Yes 48 (7.86) 3(7.69) 45 (7.87)
No 563 (92.14) 36 (92.31) 527 (92.13)
Comorbidity .003**
Yes 173 (28.31) 19 (48.72) 154 (26.92)
No 438 (71.69) 20 (51.28) 418 (73.08)
Clinical features
Burn season <.001*
Spring 160 (26.19) 6 (15.39) 154 (26.92)
Summer 22 (3.60) 13 (33.33) 9 (1.58)
Autumn 177 (28.97) 13 (33.33) 164 (28.67)
Winter 252 (41.24) 7 (17.95) 245 (42.83)
Primary cause of burns .183*
Flame 251 (41.09) 21 (53.84) 230 (40.21)
Scald 304 (49.75) 14 (35.90) 290 (50.70)
Chemical 9(1.47) 0(0) 9 (1.58)
Contact 20 (3.27) 2(5.13) 18 (3.14)
Electrical 27 (4.42) 2(5.13) 25 (4.37)
Burns grade <.001*
II 326 (53.36) 9(23.08) 317 (55.42)
111 144 (23.57) 5(12.82) 139 (24.30)
II & I1I 124 (20.29) 23 (58.97) 101 (17.66)
I & IV 17 (2.78) 2(5.13) 15 (2.62)
TBSA of the burn (%) 17.27 (SD = 19.01) 32.69 (SD = 17.56) 16.22 (SD = 19.11)  <.001*
Graft 707**
Yes 582 (95.25) 37 (94.87) 545 (95.28)
No 29 (4.75) 2(5.13) 27 (4.72)
Clinical outcomes
Length of stay in hospital (day) 8.97 (SD = 8.79) 15.30 (SD = 12.64) 3.88 (SD = 4.56) <.001*
Hospitalisation in the ICU <.001**
Yes 120 (19.64) 30 (76.92) 90 (15.73)
No 491 (80.36) 9(23.08) 482 (84.27)
Length of stay in ICU (day) 4.10 (SD = 5.58) 9.61 (SD = 12.29) 0.75 (SD = 2.40) <.001*
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TABLE 1 (Continued)

Total (n = 611)
4.10 (SD = 5.58)
0.84 (SD = 0.70)

The cost of hospitalisation (rial)

Waiting time for the operating room

(min)
Intubation
Yes 56 (9.16)
No 555(90.84)
Mortality in-hospital
Yes 49 (8.02)
No 562 (91.98)

Note: Data are presented as number (percentage) and mean (standard deviation).

Abbreviations: ICU, Intensive Care Unit; SD, Standard Deviation.
*P-values were obtained with ANOVA tests.
**P-values were obtained with independent ¢-tests.

5 | DISCUSSION

The present study results demonstrate that the mean age
of acute burns patients with COVID-19 was higher com-
pared with acute burns patients with non-COVID-19.
Acute burns occurred more frequently in COVID-19
patients with comorbidities compared with non-COVID-
19 patients. Acute burns occurred more frequently in
COVID-19 patients in summer and autumn but in non-
COVID-19 patients in winter. 58.97% of COVID-19
patients and 55.42% of non-COVID-19 patients had grade
IT & III and II burns, respectively. TBSA of the burn, hos-
pitalisation in the ICU, length of stay in hospital and
ICU, the cost of hospitalisation, waiting time for the
operating room, intubation, and mortality in-hospital
were higher in COVID-19 patients compared with non-
COVID-19 patients.

Findings indicate that the mean age of acute burns
patients with COVID-19 was higher compared with
acute burns patients with non-COVID-19. Also, acute
burns occurred more frequently in COVID-19 patients
with comorbidities compared with non-COVID-19
patients. Older patients were more likely to have acute
burns, and it is clear that comorbidities were more
common in them than in younger people. Previous evi-
dence has shown that older people are more prone to
burns than younger people.’®>® Therefore, it is recom-
mended to pay special attention to acute burn patients
with COVID-19 who were older adults and those with
comorbidities.

The present study results showed that acute burns
occurred more frequently in COVID-19 patients in sum-
mer and autumn but in non-COVID-19 patients in win-
ter. Previous evidence in this area is contradictory. A

P WiLEy-L ¢

Non-COVID-
COVID-19 (n = 39) 19 (n = 572) P-value
30 430 628.717 10 219 192.44 .011*
0.84 (SD = 0.70) 0.24 (SD = 0.50) <.001*
3.61 (SD = 8.29) 0.29 (SD = 1.31) <.001**
16 (41.02) 40 (6.99)
23 (58.98) 532(93.01)
<.001**
14 (35.90) 35(6.12)
25 (64.10) 537 (93.88)

study in the USA®® found that most burns occur in the
spring. On the other hand, more burns can be expected
in autumn because of drier climatic conditions in
autumn. A study in Turkey® found that burns in military
personnel were higher in the spring and summer because
of the extended military training period on military fields,
which can be associated with sunburn in soldiers. Dis-
crepancies in the burn pattern in different seasons may
be because of differences in climatic conditions, the
amount of fuel used, the type of heating equipment and
the fuel used, and the safety of heating devices in differ-
ent countries.> ®!

As presented in this study, 58.97% of COVID-19
patients and 55.42% of non-COVID-19 patients had grade
IT & II1, and II burns, respectively. In general, the degree
of a burn can vary based on variables such as type and
severity of the burn, burn site, and demographic charac-
teristics of patients such as age, sex, and comorbidity in
different countries.'®®*** In the present study, TBSA of
the burn, hospitalisation in the ICU, length of stay in
hospital and ICU, the cost of hospitalisation, waiting
time for the operating room, intubation, and mortality
in-hospital was higher in COVID-19 patients compared
with non-COVID-19 patients. However, previous evi-
dence in this area was limited and contradictory.®>®’
Inconsistent with the present study's findings, a UK
study®* showed that no COVID-19-related mortality
was reported in burn patients. Another study in Japan”®
found that in-hospital mortality rates were lower in burn
patients with COVID-19 than in burn patients with non-
COVID-19 (8.90% vs. 11.90%). Therefore, more studies
are recommended to assess and compare acute burn
patients’ clinical features and outcomes with COVID-19
and non-COVID-19.
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6 | LIMITATIONS

The present study had several limitations. In this study,
the details of burn injury management, such as fluid
administration and surgery, and adherence to suggested
treatment were not examined. No hypotheses were devel-
oped before the study; therefore, the statistical signifi-
cance and generalisability of the present study should be
interpreted with extreme caution.

7 | CONCLUSION

Overall, the present study results delineate that acute
burns occurred more frequently in older adult COVID-19
patients and those with comorbidities than in non-
COVID-19 patients. Acute burns occurred more fre-
quently in COVID-19 patients in the summer and
autumn months but in non-COVID-19 patients in the
winter. 58.97% of COVID-19 patients and 55.42% of non-
COVID-19 patients had grade II & III and II burns,
respectively. TBSA of the burn, hospitalisation in the
ICU, length of stay in hospital and ICU, the cost of hospi-
talisation, waiting time for the operating room, intuba-
tion, and mortality in-hospital were higher in COVID-19
patients compared with non-COVID-19 patients. There-
fore, it is recommended that health managers and policy-
makers develop a care plan to provide high-quality care
to acute burns patients with COVID-19 in low-income
countries.
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