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Background Burn and trauma injuries need emergency care and resuscitation,
which required uninterrupted delivery of inpatient care services during the corona-
virus disease 2019 (COVID-19) pandemic. Burn patients are physiologically immuno-
compromised, increasing the risk of COVID-19 infection in them. This study analyzes
the impact of COVID-19 pandemic on patient trends in a burn and plastic unit and
assesses the effect of COVID-19 infection in burns.

Methods This single-center, retrospective observational case-control study was
conducted in the Department of Burns, Plastic and Maxillofacial Surgery of a tertiary
care hospital in New Delhi, India. Patient data was collected from April 1, 2019 to
August 10, 2019 and from April 1, 2020 to August 10, 2020. All data of burns and
trauma patients collected was analyzed and compared.

Results Thereweretotal350admissionsduring COVID time periodand 562 admissions
during non-COVID time period. The admission rate, type of burn injury, and death rate
did not vary significantly during the two time periods. Thermal burn was the most com-
mon type of burn injury. There were total 18 cases diagnosed to be COVID-19 positive
during the pandemic. There were two deaths among COVID-19 positive burn cases.
Conclusion This study finds no difference in patient patterns during COVID and
non-COVID time period. Amongst burn patients, noincreased risk of COVID-19 infection
is seen with larger body surface area of burns. No increase in mortality is seen in burn
patients infected with COVID-19.

patients for non-COVID complaints saw a major decline due
to mobility restrictions as well as fear of contracting infec-

In 2020, the worldwide surge of coronavirus disease of 2019
(COVID-19) infection has set social distancing, restricted
social activity, work from home and use of face-masks as the
new normal for safe and healthy living. Hospital footfall of
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tion from hospitals. However, burn and trauma injuries are
difficult to be managed at home and mandated continuation
of inpatient hospital care services with necessary alterations
against COVID-19 infection, during the pandemic.!
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Burn injury is an acute emergency that demands an early
initiation of treatment without any delay. Moreover, burn
patients are in a state of hypermetabolism, hyperdynamic
circulation, and are at a high risk of developing systemic
inflammatory response syndrome (SIRS), i.e multi-organ
dysfunction, respiratory failure, hypotension, and throm-
bocytopenia followed by mortality.? Burn patients are also
physiologically immunocompromised, which adds to their
vulnerability if they contract COVID-19 infection.>*

Alteration in the epidemiology of burns is expected
during the COVID pandemic due to change in the pattern of
daily activities. To improve the outcome of burns during this
pandemic, we needed to evaluate the incidence, risk factors,
and outcome of COVID infection in burn patients. This will
help us in future formulation of prevention and treatment
guidelines for COVID-19 infection in burn patients.

In this study, we compare the trends and outcome of
burn and trauma patients between COVID and non-COVID
study time period. We evaluate percentage of total body
surface area (TBSA) of burns as a risk factor for increased
chances of COVID-19 infection in burns. The outcome of
COVID-19 infection in burns in terms of mortality has also
been assessed.

Materials and Methods

Study Design

This single-center, retrospective observational case-control
study was conducted in the Department of Burns, Plastic and
Maxillofacial Surgery of a tertiary care hospital in New Delhi,
India. All data of burn and trauma patients admitted from
April 1, 2020 to August 10, 2020 was collected. Similarly,
patient data from April 1, 2019 to August 10, 2019 was col-
lected for comparison with patient characteristics during
normal times. The clinical course of COVID-19-positive
patients was also observed.

Statistical Analysis

Descriptive statistics of data was presented in terms of
frequency/percentage for qualitative variables. Data was
tested for normality and accordingly, continuous vari-
ables were expressed as range (min, max)/ mean * stan-
dard deviation/median * interquartile range. The statistical
significance of quantitative variables between COVID and

non-COVID time period was done using nonparametric
Mann-Whitney U test.

The case-control analysis for TBSA of burns as a risk
factor for COVID-19 infection in burns included 16 cases
of burns with COVID-19 infection. Case was defined as a
burn patient with COVID-19 infection confirmed by reverse
transcription-polymerase chain reaction (RT-PCR) testing.
Sixteen controls were selected from burn patients without
COVID-19 infection during 2020 study time period. Cases
and controls were matched for age and gender. Independent
sample t-test was used for testing statistical significance.

The  case-control  analysis for outcome  of
COVID-19 infection in burns as mortality included 14 cases
of burns with COVID-19 infection (two positive cases refused
treatment and could not be followed up). The definition of
cases and controls remained same as previously described.
Fourteen controls were selected from burn patient data
during 2019 study time period. Cases and controls were
matched for age (+ 4years), percentage TBSA of burns (+ 5%),
and gender. Fisher’s exact test was used for testing statistical
significance.

SPSS version 26.0, IBP Corp., Armonk, New York, United
States was used. Significance was set as p < 0.05 with 95%
confidence intervals.

Results

There were total 350 admissions from period of April 1, 2020
to August 10, 2020 and 562 admissions from period of April
1, 2019 to August 10, 2019. The comparison of demographic
data of patients admitted during COVID and non-COVID time
period is shown in =Table 1.

There were 318 burn cases (90.9%) and 32 trauma cases
(9.1%) during the COVID time period with 557 burn cases
(98.9%) and only 5 trauma cases (0.1%) during non-COVID
time period. There were 51.7% thermal burns, 18.9% electric
contact burns, 5.4% electric flash burns, 13.7% scalds, and 1.1%
chemical burns during COVID time period. During non-COVID
time period, 56.84% thermal burns, 15.28% electric contact
burns, 7.1% electric flash burns, 17.76% scalds, and 1.95%
chemical burns were recorded. Comparison of trends of
admissions during the COVID and non-COVID time period
is shown in =Fig. 1. No significant difference was found in
admission trends between the two study periods (p =0.317).

Table 1 Comparison of demographic data between COVID and non-COVID time period

COVID time period Non-COVID time period p-Value
No. of admissions 350 562 0.317
No. of pediatric (<16 y) cases (%) | 114 (32.57%) 161 (28.65%) 0.317
Mean age 25£0.92y (range: 1-90y) 25.5+17.7 y (range: 1-88y) 0.317
Mean TBSA of burns 41.7+1.4% 43.7 + 27.4% (range: 1-99%, 0317

(range: 2-98%, median: 35%) median: 40%)
Male:female ratio 230: 120 306: 256 0.317
No. of deaths (%) 55 (15.71%) 196 (34.88%) 0.317

Abbreviations: COVID-19, coronavirus disease 2019; TBSA, total body surface area.
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Fig. 1 Trend of admissions in burn and plastic unit during coronavirus disease 2019 (COVID) and non-COVID time period.

Around 62.6% cases (199 out of 318 burn cases) had TBSA of
burns greater than 25% during COVID time period and 63.9%
cases (356 out of 557 burn cases) during non-COVID time
period. Distribution of TBSA of burns between two groups is
shown in =Table 2.

There were total 18 patients who were diagnosed to be
COVID-19 positive using RT-PCR testing. Of these, 15 patients
were new admissions and 3 were already inpatient, who
were diagnosed to be COVID-19 positive on screening. Out
of 18 COVID-19 infected patients, there were 16 burn cases
and 2 trauma cases. These 16 COVID-19 infected burn cases
were included in the study for further analysis. The mean
age of cases was (20.63 + 13.15) years. There were 10 males
and 6 females among the cases. Mean TBSA of burns in the
case group was (30.94 + 13.44) %. Thermal burn was pres-
ent in 52.9% cases (9 out of 16). Rest there were two cases
of electric contact burn, two scalds, and one case of electric
flash burn.

On analysis of 16 COVID-19-positive cases against
16 matched controls identified from COVID time period, no
increased risk of COVID-19 infection in burn patients with

Table 2 Distribution of TBSA of burns between COVID and
non-COVID time period

COVID time Non-COVID time
period period
TBSA of burns No. of cases (%) No. of cases (%)
0-25% 119 (37.4%) 201 (36.1%)
25-50% 98 (30.8%) 171 (30.7%)
50-75% 60 (18.9%) 91 (16.3%)
75-100% 41 (12.9%) 94 (16.9%)
Total 318 557

Abbreviations: COVID-19, coronavirus disease 2019; TBSA, total body
surface area.

Notes: Total number of cases with burns in COVID time period (thermal +
scald + electric contact + electric flash + chemical) = 318; total number
of cases with burns in non-COVID time period (thermal + scald + electric
contact + electric flash + chemical) = 557.
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larger surface area of burns was seen (p=0.126). Around 56.4%
COVID-19 infected cases had TBSA of burns >25% which is
not much different from non-COVID-19 infected controls, i.e
50.1%. Cases and controls were matched for age and gender
to eliminate bias.

Further 14 COVID-19 infection confirmed burn cases were
compared with 14 controls identified from non-COVID time
period, to assess the effect of COVID-19 infection on mor-
tality in burns. Cases and controls were matched for age,
gender, and TBSA of burns to eliminate bias. Two cases of
COVID-19 infected burns were of pediatric age-group who
refused to continue treatment and, hence, could not be fol-
lowed up. No increased risk of mortality in COVID-19 infected
burn cases was seen in comparison to controls (odds ratio=1,
p = 1.00). Both cases and controls had same mortality rate
of 14.3%, i.e 2 out of 14.

Discussion

Burn injuries with TBSA of burns > 15% or when sustained in
high-risk age groups like elderly and children require emer-
gency hospital admission without delay. It is after threshold
size of 15% burns that systemic spillover of cytokines start,
stimulating the brain to release catecholamines and gluco-
corticoids causing SIRS. During SIRS in burns, bone marrow
is in a state of emergency granulopoiesis with reciprocal
reduction in lymphopoiesis and hematopoiesis. Upregulation
of myeloid derived suppressor cells leads to immunosup-
pression.? It is important to understand the pathophysiol-
ogy of COVID-19 infection, that is, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) virus, for assessing its
impact in burn patients who are highly vulnerable to such
infections.

SARS-COV?2 is a single-stranded RNA virus. It spreads by
attachingtothe nasopharyngeal mucosa, followed by viral rep-
lication and transport to lungs causing lower respiratory tract
infection. Viral RNA dictates host cell machinery for genome
replication and polypeptide synthesis. Spike glycoprotein S
promotes virus entry through the angiotensin-converting
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enzyme 2 receptors expressed in lungs, intestines, kidney,
brain, and blood vessels. These receptors are negative regu-
lator of the renin angiotensin system involved in inflamma-
tion.>* Therefore, COVID-19 infection in burns can, not only
add to the latter’s morbidity and mortality but also necessi-
tate the requirement of longer intensive care for such cases.
Further, health-care workers involved in burn care are also
at a heightened risk in comparison to the general COVID care
staff, due to increased contact time with raw burn wounds
while dressing and during respiratory care of patients with
inhalational burns.®

To ensure safety of both patients and doctors from con-
tracting COVID-19 infection, major departmental restructur-
ing of working setup as well as protocols is being done. Setting
up of isolation wards, negative pressure operation theaters,
screening areas, and ensuring continuous supply of personal
protection equipment, N-95 masks, face shields, sanitizers,
disinfectants, fumigants, etc. is highly resource consum-
ing.%® Limited elective operations will not work well for both
waiting patients and doctors in the long run. Hence, we need
to assess the true impact of COVID-19 infection on patient
trends and outcomes, presenting to a burn and plastic unit,
especially burns. At the same time, we need to identify risk
factors for COVID-19 infection in burn patients. This will help
us understand the true epidemiology of COVID-19 infection
in burns and help us formulate future planning and manage-
ment for COVID-19 infection in burns in an economical and
resource friendly manner.

Our study recorded a decline in new admissions to the
burn and plastic unit by 37.7% in 2020 in comparison to 2019.
Similarly, university hospital at Birmingham recorded 50%
decrease in patients admitted to burn ward.’ They observed
no change in epidemiology of burns during pandemic with
flame burns being the most common. They had no mortality,
with 70% patients having TBSA of burns below 5%. They had
no COVID-19-positive patient intake.” Another study from a
regional burn center of United States noticed 13% fall in adult
admissions with 9% increase in pediatric admissions. They
recorded no change in patient trends during the pandemic
and had no COVID-19-positive burn patient.!® Similar results
of no change in burn epidemiology during the pandemic
were observed in burn centers at Toronto and Northern
Israel. They also observed a slight reduction in new admis-
sions with a male preponderance. Their majority cases were
of flame burns. However, these centers also did not have any
COVID-19-positive burns.!2

The drop in new admissions during the pandemic period
can be attributed to lockdown restrictions and fear among
patients from coming to hospitals. This has also led to
patients landing late in the hospital after worsening of their
condition, highlighting the need for stricter transfer guide-
lines for burn patients." The number of pediatric cases did
not rise in our unit during the pandemic. The mean TBSA of
burns is around 42% in our unit during both study time peri-
ods. Thus, our unit has a higher mortality rate in comparison
to other centers. Thermal burns continued to be the most
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common cause of admission even in our study. However, we
had more trauma admissions during the pandemic owing to
the need for admitting them for COVID-19 testing before any
intervention. Most trauma cases were earlier managed on day
care basis (=Fig. 1). Males contributed to majority of affected
patients in our study. Thermal burns due to LPG leakage at
home and fire at workplace, scalds due to contact with hot
objects at work and hot fluids at home, electric burns due
to contact with high tension wire at workplace, or overhead
wiring at homes and vitriolage or industrial exposure for
chemical burns continued to be the mechanism of injury
even during the pandemic. However, during this pandemic
we identified a new mechanism of burns sustained due to
use of sanitizer on hand and body followed by cooking. There
has been a similar case report of burn in a man due to light-
ing of cigarette after using hand sanitizer gel.”* So, we need to
spread awareness about the safe use of sanitizers.

Our study had a total intake of 18 COVID-19-positive
patients (burn patients =16, trauma patients =2) of the total
350 new admissions of burns and trauma, over a period
of 5 months. Similar study conducted in Padua University
Hospital, Italy, identified only two COVID-19-positive
patients out of 35 new burn admissions over the 4-month
period."* However, epidemiological reports from few
other major burn centers during this pandemic, reported
no COVID-19-positive burn patient as discussed ear-
lier.>" Thus, this study with 16 COVID-19-positive burn
cases, which is a good number from a single center, pro-
vides good insight for the assessment of TBSA of burns as
a risk factor for COVID-19 infection in burns. The impact of
COVID-19 infection on burns mortality is also evaluated.

On case-control analysis of 16 cases with 16 matched con-
trols for age and gender from COVID times, no increased risk
of COVID-19 infection in burn patients with increasing TBSA
of burns was seen (p = 0.126). Around 50% cases and controls
had TBSA of burns greater than 25%. It was expected that
patients with TBSA of burns greater than 25% will be at higher
risk due to immunocompromised state.? This was a matter of
concern because around 60% of our burn admissions during
COVID and non-COVID time period had TBSA of burns greater
than 25%. However, no risk of increased COVID-19 infection
with higher TBSA of burns was seen in our study.

Two COVID-19-positive burns were of pediatric age group
and refused to continue treatment. There were two deaths
among the remaining 16 cases. The main reason was acute
respiratory distress syndrome in one case and head injury
with dyselectrolytemia and pleural effusion in the other.
It is difficult to attribute COVID-19 infection solely for the
death of these two cases. The infection is expected to have
added to the insult of burns by accelerating the inflamma-
tory processes. However, on case-control analysis of these
14 COVID-19-positive cases with identified matched con-
trols for age, gender, and TBSA of burns from non-COVID time
period, no significant difference in outcome as mortality was
seen (p = 1.00, odds ratio=1.00). Both groups had same mor-
tality rate of 14.3% (2 out of 14).
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To the best of our knowledge, there is a paucity of stud-
ies published till now reporting analysis of risk factors and
outcome of COVID-19 infection in burn patients. The lim-
itations of our study include reliance on RT-PCR testing
solely for diagnosis of COVID-19 infection. Thus, some of
the asymptomatic cases of COVID-19 infection might have
been missed in our study. It has been seen that sensitivity of
RT-PCR is less than 70% and it also depends on the sampling
technique.” Instead, baseline chest computed tomography
(CT) with RT-PCR COVID testing serves as a better and more
reliable indicator of the pathology.> Due to our center lim-
itations, CT could not be done for all patients. Also, this is a
single-center study with only 16 cases and thus, the results
cannot be generalized to the whole population

Conclusion

This study finds no difference in the trends of new admis-
sions to burn and plastic unit during the pandemic. Among
burn patients, no increased risk of COVID-19 infection is seen
with larger TBSA of burns. No increase in mortality is seen
in burn patients infected with COVID-19. Larger multicenter,
case-control observational studies are needed with a larger
sample size to establish the definitive risk factors and effect
of COVID-19 infection in burns.
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