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Background: Burn injuries pose a significant global health challenge, with lasting
complications that affect patients throughout their lives. Mortality rates are notably
higher among older individuals, those with extensive burn injuries and patients
suffering from inhalation injuries. Given the critical nature of these issues, we aimed
to investigate the factors contributing to mortality in burn patients.

Methods: We analyzed data from 1,935 burn patients treated between Mar 2020 and
Mar 2023. Comprehensive demographic information, burn severity and treatment
details were extracted from the patients' medical records and were compiled using
Excel software for statistical analysis.

Results: Among burn patients studied, 1,214 (62.73%) were male, while 721 (37%)
were female. The mortality rate for patients admitted urgently to the hospital was
9.63%, compared to 12.46% for those who experienced delayed admission. This
discrepancy highlights that delayed hospital admission is linked to a 2.83% increase
in the risk of mortality.

Conclusion: Timely admission is crucial in reducing mortality rates among burn
patients. Early intervention can decrease the mortality rate by 2.83%, highlighting
the importance of prompt medical attention in improving patient outcomes.
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Introduction

Burn injuries represent a significant public
health challenge globally, accounting for an
estimated 265,000 deaths annually due to
fires alone (1). Survivors of burn injuries may
experience a wide range of physical and
psychological outcomes, which largely
depend on the severity of the burns (2). The
leading causes of death among burn patients
include sepsis, inhalation injury, and multi-
organ failure. Various demographic and
injury-related factors, such as age, gender,
the extent of burns, and the presence of

inhalation injuries, have been utilized to
predict mortality following severe burns.

In developed countries, burn injuries result in
over 50,000 hospital admissions each year,
with a mortality rate ranging from 5% to 6%.
However, when accompanied by inhalation
injuries, the death rate can exceed 30% (3).
The risk of fatality increases by 400% in
cases involving inhalation injuries (4).
Mortality rates differ between genders, with
women experiencing a death rate of 35.9%
compared to 18.4% for men (5). In South
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Korea, the annual incidence of fire accidents
rose from 31,372 in 2003 to 49,631 in 2008,
then declined to 47,318 in 2012 and further to
41,868 in 2013 (6). In the Eastern
Mediterranean  Region (EMR), which
includes 22 countries from Morocco to
Afghanistan, burn injuries are a major public
health concern (7). In North India, the
estimated mean cost per patient, which
includes social and labor costs, can reach as
high as US $1,060 for treating burn victims
(8).

Recent studies have highlighted the
effectiveness of heparin combined with N-
acetyl cysteine in reducing mortality rates
among burn patients (9). Early intervention
through  resuscitation, ventilation, and
grafting has also been shown to decrease
mortality from severe burn injuries (10). The
application of cadaver skin allograft within
three days post-burn could significantly
reduce mortality rates in affected patients
(11). Over the past three decades, there has
been a notable 2% annual reduction in
mortality rates among burn patients (12).
Moreover, total body surface area (TBSA)
and age-adjusted mortality rates indicate that
higher age (13) larger burn areas, fungal
presence in wounds, shorter hospital stays,
and the presence of multi-resistant bacteria
are significant predictors of increased
mortality (14). The mortality rate in older
adult burn patients is reported to be 17.3%
(15). Excess mortality is particularly high
among patients initially treated for
intentional carbon monoxide poisoning (9).
The presence of inhalation injuries, whether
alone or concurrent with pneumonia, could

increase burn-related mortality by 20% to 60%

(16). Despite advancements in cutaneous
burn management, progress in developing
specific therapies for inhalation injuries
remains limited (17).

We aimed to investigate the impact of timing
on mortality rates among burn patients
referred to the Plastic and Burn Surgery

Department at Esteghlal Hospital in Kabul,
Afghanistan between 2020 and 2023.

Material and Methods

This retrospective cross-sectional study
included patients admitted to the Plastic and
Burn Surgery Center at Esteglal Hospital, the
only facility of its kind in Afghanistan,
serving individuals from all 34 provinces and
providing specialized plastic and burn
surgery services. The study involved a
thorough examination of patients' medical
records to extract pertinent demographic
information and data related to burn severity.
Informed consent was obtained from all
participants, ensuring that they were fully
aware of their involvement in the study and
the potential use of their medical information
for research  purposes. Ethical and
administrative approvals were secured from
the Plastic and Burn Surgery Department at
Esteglal Hospital, ensuring that the study
adhered to ethical standards and institutional
guidelines. Additionally, the study protocol
was formally registered on Oct 1, 2024, to
maintain transparency and accountability in
the research process. To protect patient
confidentiality, the study was designed to
exclude any identifiable personal information
from the data collection process.

Overall, 1,935 patients were selected from a
three-year period, from Mar 2020 to Mar
2023. The selection criteria focused on the
completeness and accuracy of medical
records, ensuring that only records free from
discrepancies were included. This attention
to detail was crucial for the integrity of the
study's findings. The data gathered from the
medical records included several critical
variables: age, gender, TBSA affected by
burns, inhalation injury status, and admission
timing (categorized as early or delayed).
TBSA was calculated using established
methods, including the Rule of Nines, Lund-
Browder Chart, and the Palmar Method, all
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of which are standard practices in burn care
that help assess the severity of burns and
guide treatment. In terms of clinical
management, inhalation injuries were treated
with 100% oxygen therapy, which is essential
for patients experiencing respiratory distress
due to smoke inhalation. Rather than using
the combination of heparin and N-acetyl
cysteine, which is common in some protocols,
the study employed hydrocortisone for 2 days
post-burn to reduce effectively respiratory
edema, highlighting a tailored approach to
treatment based on the available resources
and clinical practices.

For the purposes of this study, "early
admission™ was defined as occurring within 1
to 4 h after the burn incident, while "delayed
admission" was categorized as occurring
between 5 to 24 h post-burn. Data analysis
was conducted using Excel software, which
facilitated the organization and statistical
examination of the collected information.
This analysis aimed to uncover trends and
correlations that could inform future clinical
practices and improve patient care in burn
management.

Results

Overall, 1,935 burn patients were analyzed,
comprising 1,214 males (62.73%) and 721
females (37%). Among the patients admitted
urgently, which constituted 716 individuals
(37%), the overall mortality rate was 9.63%.
In contrast, the 1,219 patients (62.99%)
presenting  with  delayed admissions
experienced a significantly higher mortality
rate of 12.46%, indicating that the mortality
risk for late arrivals was 2.83% greater than
for those admitted urgently. Focusing on age-
specific mortality rates among urgently
admitted patients, the cohort included 380
males and 185 females. In the 15-30-year age
group, comprising 209 males and 185
females, mortality rates were recorded at 3.82%
(8 deaths) for males and 3.78% (7 deaths) for

females. In the 30-45-year age group, 76
males and 67 females exhibited mortality
rates of 9.21% (7 deaths) and 8.92% (6
deaths), respectively. The mortality rates
escalated in the 45-60-year age bracket, with
17.54% (10 deaths) for 57 males and 23.52%
(12 deaths) for 51 females. Among patients
aged 60 and older, mortality rates reached
26.31% (10 deaths) for 38 males and 27.27%
(9 deaths) for 33 females.

Of the 716 patients admitted urgently, 281
had inhalation injuries, resulting in a
mortality rate of 16% (45 deaths). Conversely,
the 435 patients without inhalation injuries
had a significantly lower mortality rate of
5.51% (24 deaths) (P<0.05). Regarding
TBSA for patients admitted urgently, out of
the 716 patients, 438 had burns covering 20-
40% TBSA, with a mortality rate of 2.51%
(11 deaths). For those with 40%-50% TBSA,
the mortality rate rose to 6.49% (15 deaths).
Alarmingly, patients with burns covering 60%
TBSA or more faced a mortality rate of 91.48%
(43 deaths) (Table 1).

In the analysis of delayed admissions, among
the 1,214 patients, there were 829 males and
385 females. In the 15-30-year age group,
311 males and 141 females were admitted,
with mortality rates of 8.03% (25 deaths) for
males and 8.51% (12 deaths) for females. The
30-45 year age group included 270 males and
119 females, with mortality rates of 9.62%
(26 deaths) and 9.24% (11 deaths),
respectively. In the 45-60 year category, 165
males and 86 females had mortality rates of
17.57% (29 deaths) and 13.95% (12 deaths).
Among those aged 60 and older, 83 males
had a mortality rate of 28.91% (24 deaths),
while 39 females experienced a mortality rate
of 33.33% (13 deaths). Among the 1,219
patients admitted with delayed presentations,
370 had inhalation injuries, resulting in a
mortality rate of 22.7% (84 deaths). In
contrast, the mortality rate for the 844
patients without inhalation injuries was lower
at 8.05% (68 deaths).
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Table 1: Mortality Rate among Burn Patients Admitted Urgently

Urgently Description  n=716 (%) Mortality
admission N(%)
Gender Male 380 (53.08) 35(9.21)
Female 336 (46.92) 34 (10.11)
Age(yr) 15-30 394 (55.02) 15 (3.80)
31-45 143 (19.97) 13 (9.09)
46-60 108 (15.08) 22 (20.37)
>61 71 (9.91) 19 (26.76)
TBSA 20-40 438 (61.17) 11 (2.51)
41-60 231 (32.26) 15 (6.49)
>61 47 (6.65) 43 (91.48)
Inhalation injury 281 (39.24) 45 (16.01)
non-inhalation 435 (60.75) 24 (5.51)
injury

In examining TBSA for patients with delayed
admissions, of the 1,214 patients, 871 had
burns covering 20-40% TBSA, with a
mortality rate of 8.92% (78 deaths). For the
314 patients with 40%-50% TBSA, the

mortality rate increased to 14.64% (46
deaths), and for the 29 patients with burns
covering 60% TBSA or more, the mortality
rate was critically high at 96.55% (28 deaths)

(Table 2).

Table 2: Mortality Rate among Burn Patients with Delayed Admissions

Delayed Description n= 1214 (%) Mortality
admission N(%)
Gender Male 829 (68.28) 104 (12.54)
Female 385 (31.71) 48 (12.46)
Age (yr) 15-30 452 (37.23) 37 (8.18)
31-45 398 (32.78) 37 (9.29)
46-60 251 (20.67) 41 (16.33)
>61 122 (10.04) 37 (30.32)
TBSA 20-40 871 (71.74) 78 (8.95)
41-60 314 (25.86) 46 (14.64)
>61 29 (2.38) 28 (96.55)
Inhalation injury 370 (30.47) 84 (22.70)
non-inhalation 844 (69.52) 68 (8.05)
injury

Discussion

This study presents a comprehensive analysis
of the outcomes of 1,935 burn patients,
highlighting critical factors influencing
mortality rates based on the timing of
admission, age demographics, inhalation
injuries, and TBSA.

The findings demonstrate that delayed
admission  significantly correlates with
increased mortality, with patients presenting
late exhibiting a mortality risk 2.83% greater
than those admitted urgently. This
underscores the importance of timely medical
intervention in burn cases, aligning with
existing literature indicating that prompt



Wazir A, etal. Afghanistan Journal of Basic Medical Sciences. 2025 Jan 2(1):57-63. 61

treatment can improve survival outcomes for
burn patients (18). For example, a study of
patients admitted with burns to a Red Cross
hospital in Afghanistan reported a mortality
rate of 16% (19). In comparison, the
mortality rate in the current study is 6.37%
lower than that observed at the Red Cross
hospital. Additionally, early wound grafting
has been shown to reduce hospital stays,
infection risk, and mortality rates (20). In our
study, early admission decreased the
mortality rate by a factor of 2.83% among
burn patients. Another study indicated a
mortality rate of 24.3% among burn patients
(21), while our study reported a mortality rate
of 9.63% with early admission (Table 1).
Furthermore, a study from Karachi, Pakistan,
reported a mortality rate of 36% among burn
patients (22).

Multi-system organ failure was identified as
the leading cause of death among burn
patients (64.9%), with sepsis in 21.3% of
cases, followed by neurological deterioration
(5.3%), cardiac arrest (4.3%), aspiration
(4.3%), and shock (3.2%) (23). Mortality
rates were found to increase with the severity
of burn degree (24). Notably, one study
reported a mortality rate of 17.9% for patients
with inhalation injuries compared to 9.6% for
those without inhalation injury (25). Our
study shows 16.01% mortality rate with
inhalation injury and 5.51% without
inhalation injury, compared to that result, we
had 1.89% decreased mortality rate with
inhalation injury.

Age-specific mortality rates reveal a
concerning trend, with older age groups
experiencing substantially higher mortality
rates. For instance, patients aged 60 and older
faced mortality rates exceeding 26%,
consistent with findings from other studies
that indicate elderly burn patients had a
higher mortality risk due to factors such as
comorbidities and decreased physiological
reserve (26). As age increases, so does
mortality risk (27). High mortality rates for

inpatient burn injuries in older adults have
been reported, ranging from 7.4% to 66%
(15).

Regarding TBSA, mortality rates rose
dramatically with increased burn severity.
Patients with burns covering 60% TBSA or
more faced an alarming mortality rate of
91.48%. This finding reflects the established
principle that the extent of burn injuries is a
significant predictor of mortality, as larger
TBSA Dburns often lead to systemic
complications, including shock and multiple
organ failure (28). Both TBSA percentage
and the proportion of full-thickness burns
significantly impact mortality rates (29). The
analysis of delayed admissions revealed a
consistent pattern of increased mortality
across all age groups, particularly among
older adults. Among the 1,219 patients with
delayed presentations, those with inhalation
injuries demonstrated a concerning mortality
rate of 22.7%. This further emphasizes the
critical need for timely assessment and
treatment of burn injuries, particularly for
vulnerable populations.

Conclusion

The findings of this study stress the
importance of early intervention, particularly
in the elderly and those with significant
inhalation injuries or extensive TBSA burns.
These results advocate for enhanced pre-
hospital care and public awareness
campaigns to encourage prompt medical
attention for burn injuries, which could
ultimately reduce mortality rates. Future
research should focus on developing targeted
strategies for managing high-risk populations
and improving outcomes through timely
intervention and comprehensive  care
protocols.
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