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Abstract

Background: Due to the COVID-19 outbreak, protective measures including alcohol-based hand rub, received unexampled
popularity in Iran. Alcohol hand rub is effective, inexpensive and simple to use, but it is a flammable liquid, which might cause burn
injuries. In this study, we investigated burn injuries due to alcohol hand sanitizers during the COVID-19 disease outbreak in Iran.

Methods: This cross-sectional study was performed on burn patients referred to Motahari Burns and Reconstruction Center from
February 20th, 2020 (official announcement of the epidemic of COVID-19 in Iran) up to April 19th, 2020. All outpatients and
hospitalized burn injuries caused by alcohol during the abovementioned period were included.

Results: There were 76 burn injuries due to the use of alcohol hand sanitizer. Sixty patients were treated outpatient, and 16 were
hospitalized. The mean + SD age of patients was 33.2+17.9 years and most were males (57 individuals, 75%). Also, the mean + SD of
TBSA was 6.1£6.5%. In hospitalized ones, the mean + SD hospital stay was 11.7+8.6 days. The most burnt area was the head (39.5%)
followed by the right upper limb (35.5%) and the left upper limb (23.7%). Patients were actively engaged in burn injury in 61.8% of
cases, while they were passively burnt in 34.2% of cases and in 3.9% the mechanism was unknown. Burn injuries mostly happened in
the yard (22.4%) followed by the rooftop (21.1%) and outdoors (18.4%).

Conclusion: Appropriate general education, especially through mass media, can reduce burns caused by alcohol-based sanitation
during the COVID-19 outbreak. Most of these burn injuries involved face and hands, which are cosmetically and functionally
important.
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Introduction

After the COVID-19 disease pandemic, World Health
Organization (WHO) recommended frequent alcohol-
based hand rub as one of the most effective preventive
measures in the community (1). The first case of patient
with COVID-19 in Iran was reported on February 20",
2020 (2), and soon after, Iran wa s considered as one of
the highest risk areas (3). Public education about protec-
tive measures was initiated. Alcohol-based hand sanitizer
then became popular in Iran.

Alcohol has an immediate and excellent activity against
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many viruses, including coronavirus (4). Hand hygiene is
considered an effective practice in reducing respiratory,
gastrointestinal and skin infections. Handwashing with
water and soap is recommended for dirty hands, and de-
contamination by alcohol-based hand sanitizers for hands
without gross contamination (1, 5).

Nonetheless, alcohol is a flammable liquid, and the Na-
tional Fire protection association classified ethyl alcohol
in Class IB flammable and combustible liquids with a
flashpoint of <73 °F (22.8 °C) and boiling point > 100 °F

tWhat is “already known” in this topic:

Alcohol is a flammable liquid. Burns related to other alcohol-
based products have been reported in some studies, but burns
related to alcohol-based hand rubs have not been studied yet.

— What this article adds:
Careless use of alcohol-based hand sanitizer during the

COVID-19 pandemic may increase burn injuries.
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(37.8 °C) (6). The flashpoint is the lowest temperature at
which a volatile liquid can vaporize to form an ignitable
mixture with air. As the density of ethanol is higher than
air, in areas without air-conditioning, ethanol vapor may
accumulate at lower levels. Any electrical spark or burn-
ing flame may ignite this ethanol-air mixture (7).

Burns caused by alcohol have been reported in some in-
vestigations. Fire and burns in the operating room after
skin preparation with alcohol-based solutions and use of
electrocautery have been reported in the literature (8, 9).
Also, alcohol drinking has been related to burn injuries
(10, 11). In some reports, up to 20% of burns referred to a
burn center were alcohol-related injuries (12). In this
study, we investigated burn injuries caused by alcohol
hand sanitizers during the COVID-19 outbreak in Iran.

Methods

This study was performed on burn patients referred to
Motahari Burns and Reconstruction Center affiliated to
Iran University of Medical Sciences, Tehran, Iran, from
February 20™, 2020 (official announcement of starting the
epidemic of COVID-19 in Iran) up to April 19", 2020.

All outpatients and hospitalized burn injuries caused by
alcohol during the above-mentioned period were included.
After few days of starting the COVID-19 pandemic, we
observed an unexpected increase in burn injuries caused
by alcohol hand sanitizer and data gathering was started
by a checklist.

Data were analyzed by SPSS 16 (SPSS Inc. Chicago, Il,
The USA) using descriptive (mean, standard deviation,
range, frequency, percentage) and inferential analysis
(ANOVA, student t-test and Chi-squared test). All tests
were two-tailed and P-value below 0.05 was considered
statistically significant.

Table 1. Demographic characteristics of alcohol-related burn injuries

Results

Overall, 2198 patients were referred to our burn center
during these two consecutive months. There were 76 burn
injuries (3.45%) following the use of alcohol hand sanitiz-
er. In hospitalized patients (294 cases), 16 injuries
(5.44%) were due to alcohol hand rub. Besides, there were
1904 outpatient admissions in the emergency department,
of whom 60 (3.15%) were due to alcohol hand sanitizer.
Demographic data are summarized in Table 1. The most
burnt area was the head (39.5%) followed by the right
upper limb (35.5%) and left upper limb (23.7%).

Patients were actively engaged in burn injury in 61.8%
of cases, while they were passively involved in 34.3% of
cases, and in 3.9% the mechanism was unknown. Burn
injuries mostly happened in the yard (22.4%), followed by
the rooftop (21.1%) and outdoors (18.4%) (Fig. 1).

The time trend of alcohol-related burn injuries is
showed four peaks, of which three are well known; the
day of nature (equals to 13™ Farvardin in Persian calen-
dar), Fireworks Wednesday (Chaharshanbeh Suri, the last
Wednesday before the New Year), and the first day of the
New Year in the Persian calendar.

Twelve patients (15.8%) underwent excision and skin
auto-graft, three (3.9%) needed biologic dressing, and one
(1.3%) escharotomy followed by excision and skin graft-
ing. No amputation or fatality was reported.

An online visit program was scheduled. Patients were
advised not to come back to the hospital unless a direct
visit or dressing change is inevitable. These measures led
to about a 60% decrease in outpatient visits and a 48%
decrease in hospitalized patients in our center.

Discussion
Considering the religious and legal bans for alcohol
drinking, alcoholic beverages are used rarely in this coun-

Demographic variable Minimum Maximum Mean = SD N (%)
Age (year) 2 87 33.2£17.9

TBSA (%) 4 36 6.1+6.5

Hospital stay (day)” 2 37 11.748.6

Sex (male) 57 (75%)

Third-degree burns

12 (15.8%)

Only in hospitalized patients

Percent
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Fig. 1. Distribution (percent) of the location of burns due to alcohol hand rub
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try, and burn injury related to alcohol intoxication is a rare
accident. In total, 1984 acute burn patients were hospital-
ized in Motahari Burns and Reconstruction Hospital (Teh-
ran, Iran) during 2019, only four patients had a document-
ed history of alcohol use, and burns in three patients were
related to alcohol misuse as a fire accelerant.

After the COVID-19 disease outbreak, alcohol-based
hand rubs became accessible almost anywhere. Therefore,
during the first two months after the COVID-19 outbreak,
we admitted 76 burn injuries caused by alcohol hand sani-
tizers. Most of them were small burns. In 60 patients, the
mean + SD of TBSA was 3.95%, and they were treated
outpatient. Nevertheless, in 16 patients, the mean = SD of
burnt TBSA was 14.4%; among them, 13 patients had at
least one anatomical area with third-degree burns. These
patients were hospitalized with a mean hospital stay of
11.7 days. All of them were treated by wound excision
and skin autograft. There was no mortality.

Regarding the mechanism of injury, pouring alcohol on
existing fire or applying alcohol as a fire starter was re-
sponsible in 48 patients. Twenty-six patients were injured
by pouring alcohol on fire or applying alcohol as a fire
accelerant. Nevertheless, 22 were bystanders and injured
passively by others. When a flammable liquid such as
ethanol is poured onto a burning fire, it catches fire. Then
the flame may spread into the container leading to more
ignition. After ignition, a sudden volume expansion occurs
and the remained liquid in the container is quickly
egressed through the container opening (7). It happens so
quickly, in which victims have no chance to avoid the
burning liquid.

Approaching a heater, fireplace or fire, while hands are
wet by alcoholic hand rub can lead to a burn injury. Ten
patients were injured by this mechanism. Alcohol burns
with a bluish color flame and due to low luminance, it is
difficult to see its flame, especially in the day time (7).
This may lead to a delay in extinguishing the fire.

Two patients applied alcoholic hand rubs on their faces
and experienced burn injury while smoking. Five patients
applied huge amounts of alcohol inappropriately for disin-
fection of surfaces in their home, workplace and even in-
side of their car. Accumulation of alcohol vapor in a
closed area led to a burn injury. Our study was conducted
in the last month of winter and the first month of spring.
In the second half of the spring and summer, when the
weather gets warmer, alcohol vapors more rapidly within
open containers and can lead to more accidents. In public
education, it is especially important to inform people not
to leave the alcohol bottle inside the car on a warm day
under sunlight. It must also be emphasized to recap the
alcohol container as soon as possible after use.

Three other patients tried to decontaminate their clothes
with alcoholic hand rubs and experienced a fire accident.
Two of them were injured severely (burnt TBSA, 18%
and 20%) and were hospitalized and underwent wound
excision and skin autograft.

Flame cannot pass through orifices smaller than 0.9
mm, so it is suggested to build alcohol containers with
such a small orifice. Then no flame is capable of igniting
the alcohol within the container and cause severe fire ac-

cidents (7).

Most patients (57 persons, 77%) were injured in the
household area. Quarantine measures and physical dis-
tance regulations were implemented in Iran soon after the
COVID-19 outbreak as recommended by the World
Health Organization for areas where COCID-19 is circu-
lating (13). Therefore, most people stayed at home during
this period.

Most injuries involved the face and the upper extremi-
ties, especially hands. Most patients were injured while
pouring alcohol on the fire, starting a fire by alcohol or
while their hands were near a fire source after alcohol
hand rub. Hence, hands were injured in most cases.

Burns in the face occurred more commonly in patients
who were sitting near the fire and were passively injured
when another person poured alcohol hand sanitizer on fire
or in bystander children who were standing near (10 pa-
tients).

While old persons are more at risk for complications of
COVID-19 infection (14), they have an impaired cogni-
tive and motor function and are at risk for all types of in-
juries, including burns. In five elderly patients injured
passively, feet were also involved. Concerning the high
prevalence of diabetes in this age group, burn injury in the
lower extremities can be a complicating or even limb or
life-threatening injury (15). Again, education may have a
pivotal role in the prevention of lower limb burn injury in
this important age group.

Conclusion

In conclusion, alcohol hand rub is an effective, inexpen-
sive, and simple method for disinfection, but it can cause
burn injury. Appropriate general education, especially
through mass media, can reduce burns caused by this new
emerging mechanism of burn injury. Most of these burn
injuries involved face and hands which are cosmetically
and functionally important.
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