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ABSTRACT

Introduction: Infection in the burn patient is a leading cause of morbidity
and mortality. Strict aseptic measures, constant wound surveillance with
regular sampling for culture growth, early excision and wound closure
remain the principal adjuncts to control invasive infection in burn wounds.
Numerous studies show prophylactic antibiotics has a role in prevention of
burn wound infections in severe burns. There is a controversy as to whether
prophylactic antibiotics have a role in burn wounds below 40% of total
body surface area.

Materials & Method: 100 patients presenting with acute deep dermal
burns with 20-40% total body surface area were randomly assigned to
two groups in which one group received prophylactic antibiotic of
Pipericillin and Tazobactum for 7 days and the other group did not receive
any antibiotics. Physical examination of the wounds and wound swabs were
taken at regular intervals to assess burn wound infection. Wound swab
culture was also done on specified date to find any bacterial growth. Burns
wounds were treated according to our burn unit protocol. The study ended
when wound healing was complete or the patient developed an
established wound infection.

Result: The mean age of the participants was 37 yrs, the average
percentage of burn severity was 28.7%, incidence rate of burn wound
infection in the antibiotic group was 37.5% and in the no-antibiotic group
was 25%. Organisms isolated from burn wounds were Pseudomonas,
Acinetobacter, E. coli, and Staphylococcus. The average hospital stay was
7.6 days. Statistical analysis showed no significant association between
antibiotic usage and prevention of burn wound infection in acute deep
dermal burns of 20-40% total body surface area.

Conclusion: The study concluded that prophylactic systemic antibiotics
have no beneficial role in preventing burn wound infection in 20-40% total
body surface area burns, though there is a need for randomized control
trials to assess further.
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Introduction

Burn injuries are one of the significant health hazards,
resulting in the exposure of intact skin or tissues to
extreme heat sources from various forms of energy
primarily by thermal forms of energy which include
flames, flash burns, and hot obijects, followed by other
sources such as chemical, electricity, and radiation.’
Though burns pose a major health problem throughout the
globe, the impact on low and middle-income countries
was observed to be comparatively higher when
compared to other regions. According to the World
Health Organization (WHO), it has been estimated that
180000 deaths have been attributed to burn injuries
annually.2. Asia accounted for nearly half of the global
burden of burn injuries (46%), deaths (47%), and
Disability-adjusted life years (46%). Among the Asian
regions, Southeast Asia was the most affected one,
contributing a substantial burden of cases.34

The increased burden of burn injuries in low and middle-
income countries can be attributed to the wide
prevalence of poor socio-economic conditions, and
cultural practices that increase the exposure the burn
injuries particularly making children and women
vulnerable. Besides the above-mentioned factors, rapid
industrialization added by poor safety regulations that
led to an increased prevalence of work-related burns.45

Infection of the burn wounds is the leading cause of
mortality and morbidity in  burns. Inadequate
infrastructures, paucity of resources, lack of trained
manpower, poor personal hygiene are some of the
causes of the prevalence of burn wound infection. 75%
of all deaths in burns exceeding 40% total body surface
area (TBSA) are due to burn wound infection.® Hence
infection remains one of the most challenging concerns for
the burn team. The importance of preventing infection has
been recognized by organized burn care units and hence
strict antiseptic and aseptic measures have been
followed. This included use of sterile gloves and dressing
materials, wearing masks for dressing changes, and
separation of patients, either using separate rooms or
cubicles.” The overall incidence of burn wound infection
of the hospitalized patients was considerably high (60%)
and majority of them (47%) developed the manifestation
of wound site infection within the first week of initial
injury.8

The burden of wound infection in burn injury can be
attributed to complex interconnected factors, one such
contributing factor is depth of the burn injury, in which full-
thickness or third-degree burns are associated with an
elevated risk of infection compared to partial thickness
or superficial burns. The infection is attributed to
extensive damage to the skin, leading to the formation of
favorable environment for colonization and proliferation
of microbial organisms. Widespread use of early excision
of full thickness burns has improved survival by
preventing wound infection to a large extent.® Burns
provide an optimized medium for bacteria to proliferate
and enter the bloodstream. The epithelial barrier loss,
hyper metabolic state and immune-suppression
predispose to infection in burn patients. The severity and
depth of burn injury associated with extensive tissue

damage is directly proportional to increased infection
rate among the patients.8 The burn itself is a source of
local and systemic complications as it leads to a
dysfunction in the immune system, a higher bacterial load,
the risk of bacterial translocation within  the
gastrointestinal tract, longer hospital length of stay and
a variety of diagnostic and therapeutic interventions that
may have devastating complications.? Alternative sources
of infection other than wound infection in burn patients
include pneumonia, catheter associated infections and
thrombophlebitis.6

Early excision of burn wound and skin grafting has
significantly improved the outcomes for severe burn
injured patients by reducing mortality rate and days of
hospital stay. However, slow wound healing, infection,
pain, and hypertrophic scarring continue to remain a
major challenge in burn management in such patients
Among patients with severe burn injuries, prophylactic
antibiotics play a vital role in improving patient outcomes
by reducing mortality and infection rates. While no such
significance had been demonstrated by the patients, who
were treated for the non-severe burn injury.'© While
there is evidence that suggests the potential benefits,
significant controversies exist about the routine usage of
prophylactic antibiotics in burn injury patients. A finding
from the systematic review revealed that the
administration of systemic antibiotics for prophylaxis to
manage the infection among patients with burn injuries
does not significantly reduce the infection rate or
complications among patients with non-severe burns
patients.!!

The rationale for using systemic antibiotics prophylaxis
among burn patients is the balance between infection
prevention and risks associated with antibiotic resistance.
Though a large number of studies have shown beneficial
effects of prophylactic systemic antibiotics in severe and
extensive burns, studies showing similar or opposite
effects in less severe burns are limited. Our study aims to
address these gaps by evaluating the role of
prophylactic systemic antibiotics for the management of
less severe, acute deep dermal burns involving the total
body surface area of 20% to 40%.

The aim of the study was to find the role of prophylactic
systemic antibiotics in deep dermal burns of 20%-40%
total body surface area (TBSA). The objectives however
were- (1) To find the incidence of burn wound infection in
20% to 40% burns in two randomized groups of patients
(2) To provide a study-based role of the use of
prophylactic systemic antibiotics in burn patients with less
than 40% total body surface area burn injury in a
relatively clean environment. (3) To find the prevalence
of different types of organisms in burn wound infection.

Materials and Methods

The study was conducted in the Tertiary Care Burn Unit of
NEMCARE Hospital, Guwahati (Assam), India, as a
hospital-based prospective comparative study for the
duration of 12 months starting from June 2022 to
May2023. The burn unit, which is an isolated and inclusive
unit comprising of 10 bedded wards, ICU, dressing room
and operation theatre, is staffed with a trained burn
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team and adopts a standard protocol of treatment. The
unit also maintains a standard Infection Prevention
Protocol like- (1) Wearing of sterile scrubs for all staff
inside the burn unit. (2) Observance of strict aseptic
precautions in dressings in the dressing room. (3) Strict
hand-washing protocol before and after examining the
patients. (4) Strict prohibition of outside food, materials
and person as attendants with the patients. (5) Deep
cleaning of the burn ward after discharge of every
patient. (6) Daily dusting and scrubbing with antiseptic
solution of the burn unit (7) Aseptic monitoring of the
wards by examining swab culture of the air and the nook
and corners of the burn unit every fortnight.

The study was conducted after due approval of the

Ethical Committee of NEMCARE Hospital. Written and

informed consent was also taken from each of the

participants of the study.

Conflict of interest- There is no conflict of interest in the

study.

Inclusion Criteria of the participants were:

1. Patients presenting with 20%-40% TBSA acute and
fresh burns.

2. Patients with deep dermal burns caused by flame,
scald, or chemicals.

3. Patients aged between 18 and 60 years.

Exclusion Criteria were:

1. Patients with established wound infections or systemic
infections at presentation.

2. Patients with inhalation injuries.

3. Patients with electrical burns, superficial burns, or full-
thickness burns.

4. Patients treated outside before presenting to the burn
unit.

5. Patients with systemic diseases such as carcinoma,
renal, or hepatic disorders, or immunosuppressive
conditions.

The study included 100 patients who were randomly
allocated into two groups,using computer software.
Patients in Group A or No Antibiotic group received no
systemic antibiotics, while the Group B or the Antibiotic
group received Inj. Piperacillin-Tazobactam 4.5 Gm. by
intravenous route every 8 hours a day for 7 days, as
prophylactic antibiotic.The patients in both the groups
were treated similarly according to our burn unit protocol.
The burn wounds of the patients were assessed for
percentage of TBSA Burn, using the Rule of Nine chart
and classified based on depth. Detailed history, physical
examination, and systemic evaluations were conducted.
Wound swabs were collected on days 1, 4, 7, and 14 for
culture and sensitivity testing. Wounds were managed by
dressings with appropriate topical agents and burn
wound covers, as per the protocol of the burn unit. Signs
of infection like, fever, slough formation or discharge

from the wounds were monitored, and wound swabs were
also taken in cases of suspected infection even on non
specified dates. The endpoint of the study was
determined as complete wound healing or development
of established infection.

Statistical Analysis

The study employed descriptive statistics to summarize
variables like age, total body surface area, and white
blood cell (WBC) counts, presenting means, standard
deviations, and ranges. Chi-square tests were used to
analyze associations between categorical variables, such
as burn percentage categories and infection status,
revealing a significant association on Day 4 (p < 0.001)
but not on Days 1 (p = 0.456) or 7 (p = 0.150). Similarly,
no significant associations were observed between
antibiotic usage and infection outcomes on Days 1, 4, or
7. Independent samples t-tests compared WBC counts
and hospital stay durations between the antibiotic and
non-antibiotic groups, showing no significant differences
(p =0.214 and p = 0.236, respectively). Proportions and
percentages were used to describe categorical variables
like the prevalence of fever, infection signs, and culture
results across time points. Pearson’s correlation was
applied to assess linear relationships between continuous
variables, though specific results were not detailed. These
statistical methods collectively evaluated the study
objectives regarding the impact of prophylactic
antibiotics on burn wound infections and related
outcomes.

Results

The mean age of the patients in the study groups was 37
years, ranging from 19 to 60 years. Out of 100 patients,
62 were males and 38 were females. The average
percentage of burn severity was 28.7%.Twenty patients
in Group A and 21 in Group B had burn percentage
between 20-25% TBSA; 14 in Group A & 12 in Group B
had 25-30%TBSA burns;7 in Group A and 7 in Group B
had 30-35% TBSA burns and 11 in Group A and 8 in
Group B had 35-40%TBSA burns (Fig 1). There were 52
patients in Group A, who were not given systemic
antibiotics and 48 patients in Group B, who received
systemic antibiotics. Majority (80%) of the patients had
no co-morbidities. Among those with co-morbid
conditions, 10% had hypertension (HTN), 4% had type 2
diabetes mellitus (T2DM), and smaller percentages had
other conditions such as asthma (1%) and hypothyroidism
(3%) (Table 1). Clinical evidence of infection was noted
whenever burn wounds were opened for dressing. Most
patients (96%) showed no signs of infection; amongst the
few who had, signs included mild discharge (1%), slough
formation (1%), and both slough and discharge (2%),
suggesting a low incidence of visible infection symptoms.
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Fig I: The extent of Burns in two groups of patients
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Table I: Prevalence of Co-Morbidities in Burn Patients

Co-Morbidities Group A Group B Total Number Percentage of total
Number Number
Hypertension 6 4 10 10.0 %
HTN & T2DM 1 1 2 2.0%
T2DM 2 2 4 4.0 %
Asthma 0 1 1 1.0%
Hypothyroidism 2 1 3 3.0%
NoCo-Morbidities 41 39 80 80.0 %

The overall positivity for bacterial growth in serial
cultures of the wounds revealed 25% in Group A and
37.5% in Group B (Table Il). Culture results on various
days were as follows: bacterial growth was positive in 2
patients in Group A on Day 1; 10 patients had positive
growth in Group A and 15 patients in Group B on Day
4; one patient of Group A and 3 patients of Group B
showed positive growth on Day 7 and no bacterial
growth was detected in any group on Day 14. There was
no significant association between antibiotic usage and
culture results on Day 1, 4,7 (p = 0.170), indicating that
antibiotics did not significantly alter the infection status

Table IlI: Incidence of Burn Wound Infection in study groups

within the first few days. (Table Ill). A detailed analysis
showed no significant association between the burn
percentage categories and culture results on Day 1 (p =
0.456), suggesting that the severity of burns did not
correlate with the presence of infection at this early
stage. A significant association was found between burn
percentage and culture results on Day 4 (p < 0.001),
indicating that patients with higher burn percentages
were more likely to develop infections at this point. No
significant association was found on Day 7 (p = 0.150),
suggesting that infections were being managed similarly
across different burn severity groups (Table V).

Antibiotics Usage

Bacterial growth +

Incidence (%)

NO (Group A)

13 25.0%

YES (Group B)

18 37.5%

Table Ill: Results of wound cultures on Days1, 4,7,&14

Day Patient’s Groups Positive Growth Negative Growth
Day 1 Group A 2 50
Group B 0 48

Day 4 Group A 10 42
Group B 15 33

Day 7 Group A 1 51
Group B 3 45

Day 14 Group A 0 52
Group B 0 48

© 2025 European Society of Medicine 4



Table IV: Chi-Square Test Analysis of Impact of Antibiotic Usage on Culture Results

35-40% Burns

Days 20-25% Burns 25-30% Burns 30-35%Burns X2 Tests

Growth+ | Growth | Growth | Growth | Growth+ | Growth | Growth+ | Growth | Value | Df | P value

- + - - -

Day 1 0 41 1 25 0 14 1 18 2.61 3 0.456
Day 4 | 4 37 5 21 5 9 11 8 17.3 4 <0.001
Day7 | O 41 2 24 0 14 2 17 5.32 3 0.150
Day14 | O 41 0 26 0 14 0 19

Pseudomonas was the most common organism detected,
and was present in 2% of cases on Day 1 and increasing
to 19% on Day 4. Other organisms, such as
Acinetobacter, E. coli, and Klebsiella, were observed less
frequently (Table V). The average hospital stay of the
patients who didn’t receive antibiotics (Group A) was 7.1
+ 2.71, with a range from 4 to 19 days, while average
stay of the patients, who received antibiotics (Group B)
was 8.16 + 3.21 days, with a range from 4 to 20 days.

Table V: Organism isolated on different days

This indicates that there was no significant difference in
hospital stay between two groups (Table VI). Patients
who received antibiotics had a slightly higher mean WBC
count (16,284 cells/JL) compared to those who did not
(15,529 cells/JL). The mean hospital stay was slightly
longer for patients on antibiotics (7.98 days) than those
who did not receive antibiotics (7.27 days). These
differences were not statistically significant (Table VII).

Day Groups Pseudomonas | Acinetobacter | Klebsiella E- coli Staphylococcus
Group A 2 0 0 0 0
Day!
Group B o 0 0 0 0
Group A 10 0 1 0 0
Day 4
Group B 9 1 1 1 1
Group A 1 0 () (] 0
Day 7
Group B 2 0 1 (] 0
Group A 0 (o} 0 0 o
Day 14
Group B 0 (o} 0 0 o
Totalno. 22 1 3 1 1
Bacteria
Table VI: Hospital stays in days of the two groups
Groups Total No of Hospital stay Hospital stay Mean Standard
patients Maximum days Minimum days deviation
Group A 52 19 4 7.1 2.71
Group B 48 20 4 8.16 3.21

Table VIlI: Comparison of White Blood Cell Counts and Hospital Stay Between Antibiotic and Non-Antibiotic Groups

Groups Number Mean sD Minimum Maximum
Totalcount WBC Gr. A 52 15529.81 2678.13 9800 21000

Gr. B 48 16284.38 3339.50 9800 25100
Hospital Stay in Days Gr. A 51 7.27 2.58 4 17

Gr. B 48 7.98 3.28 4 20

Independent Samples T-Test Results for White Blood Cell Counts and HospitalStay Duration.
Statistic df P

Total count WBC Student's t -1.25 98.0 0.214
Hospital Stay in Days Student's t -1.19 97.0 0.236

Note. H, ¢t NO # u YES
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Discussion

The present study was undertaken amongst the patients
with 20%- 40% deep dermal burns (moderately severe
burns), treated in a clean environment with the aim to find
the incidence of burn wound infection with and without
prophylactic systemic antibiotics. Most of the patients
belonged to the reproductive and middle age groups.
There were more males than females in our study.
Muthukumar V et al in a retrospective study enrolled 157
patients with the mean age of 31.4 years, almost similar
to the present study. They had 51% of males. While the
average burn severity amongst our studied participants
was 28.7%, the referred study conducted at a tertiary
burn center, had an average of 47.3% total body
surface area burns.12

In our study, 20% of the participants had co-morbidities
- hypertension being the commonest disease followed by
type 2 diabetes mellitus. But the above-mentioned study
by Muthukumar V et al excluded patients with diabetes
mellitus.The average duration of hospital stay of their
patients was also higher (21.48 days) than our study and
could be attributed to higher average percentage of
TBSA burns of their patients.12

In the present study, antibiotics did not affect the infection
outcomes throughout the first week of administration. It
did not influence the patients WBC count and the length
of the hospital stay. Instead, antibiotic administered
patients had longer mean duration of hospital stay when
compared to the control group. A Northern American
prospective cohort study conducted by Sheridan RL et
al found low prevalence of Group A streptococci
infection during the first five days after burns
and patients did not require penicillin prophylaxis.!3

A Cochrane systematic review conducted by Barajas-
Nava LA et al, concluded that the effects of prophylactic
antibiotics in patients with burns are limited by the volume
and quality of the existing research. They also mentioned
one small study, which reported a reduction in incidence
of pneumonia associated with a specific systematic
antibiotic regimen.’# The conventional use of antibiotic
prophylaxis in burn injury patients is also not endorsed
by Muthukumar V et al; nevertheless, in some subgroups,
such as patients with inhalational burns and those who
develop pneumonia, its administration was
recommended. When burn patients do not receive
antibiotic  prophylaxis, pneumonia becomes an
independent risk factor for death.'2

Our study revealed that in the infected burn wounds,
pseudomonas was the most common organism isolated,
followed by Klebsiella, Staphylococcus, E. coli and
Acinetobacter. The wound culture was reported to have
highest growth on Day 4 in patients who had 36% to
40% burns followed by 26% to 30% burns. This
association was statistically significant. The infection rate
declined by Day 7 due to effective infection control
measures and wound management. There was no growth
seen on Day 14 in any of the wound samples. Almost
similar to our findings, Yeong EK et al reported that the
risk of wound infection decreased from 45% at week 1
post burn to 10% at week 4 after using systemic antibiotic

prophylaxis for 2—14 days after admission. Furthermore,
within the first week following the burns, there were no
bloodstream infections. But, unlike our study, the top three
wound pathogens that were cultured in their study were
Candida albicans, Klebsiella Pneumonae, and multi drug
resistant Acinetobacter baumannii. This study included
patients from mass burn casualties.’s

While the controversy regarding the role of prophylactic
systemic antibiotics in acute deep burn wounds is going
on, the Practical Handbook of Burns Management
published by National Program for Prevention,
Management and Rehabilitation of Burn Injuries,
India,states that, the use of prophylactic antibiotic is to be
discouraged since it has not shown to lower the risk of
infection.1¢

According to ISBl practice guidelines from 2016,
prophylactic systemic antibiotics do not prevent sepsis
and should be avoided.They suggested that wound
microbiology should be monitored in settings with limited
resources and that antibiotic prophylaxis may be
helpful.'” The present study done in burns between 20%
- 40% total body surface area, found no significant
difference in infection rate amongst the antibiotic and
non-antibiotic groups and also in length of hospital stay
in both the groups of patients. Hence use of prophylactic
antibiotics in such patients could not be recommended.
This statement is consistent with the findings of Ramos GE,
who, in a review article (from 1966 to 2006), inferred
that severe infections are uncommon in mild to moderate
burn patients and systemic antibiotic prophylaxis did not
seem to affect the outcome, hence, there is no current
evidence to support its indication. Although most of the
reported trials in that study had low quality score, the
lack of prophylaxis effectiveness was consistent across
them. Consequently, a strong recommendation was not to
use prophylactic antibiotics in this group of patients. The
same study also depicts uncertainty on the efficacy of
systemic antibiotic prophylaxis in perioperative period
and even in extensive burns. Hence it was concluded that,
systemic antibiotic prophylaxis during early post-burn
period would not have indication in most burn patients but
it could be useful in patients with severe burns and
requirement of mechanical ventilation. Perioperative
prophylaxis during resection of devitalized tissue would
not have indications in most burn patients. However, there
is not enough evidence to make a recommendation on
extensive burns. Finally, prophylaxis could be useful for
the prevention of split-thickness skin graft infection in
elected procedures.’8

Ramos G et al, in another systematic review also
concluded that available evidence does not support the
role of systemic antibiotic prophylaxis in the management
of the majority of burn patients. Nevertheless, it may be
useful in patients with severe burns who require
mechanical ventilation, and in selected split-thickness skin
grafting procedures.’® Avni Tet al in a systematic review
and meta-analysis of 17 trials, inferred that prophylaxis
with systemic antibiotics has a beneficial effect in burns
patients, but the methodological quality of the data is
weak. As such prophylaxis is currently not recommended
for patients with severe burns other than perioperatively,
there is a need for randomized controlled trials to assess

© 2025 European Society of Medicine 6



its use20 Takashi Tagami et al identified 2893 severe
burns patients, treated at 583 hospitals in Japan,
between July 2010 and March 2013. Their analysis
revealed that prophylactic antibiotics use may result in
improved 28-day in-hospital mortality in mechanically
ventilated patients with severe burns but not in those who
do not receive mechanical ventilation.18

Another review article by Jessica Dowling commented
that all studies relating to prophylactic antibiotics in burns
analyzed in that review had inconclusive results. Ramos et
al,’® described no benefit in systemic antibiotic
prophylaxis. This was also supported by Muthukumar et
al.'2 Contrastingly, Yeong et al.’5 suggested that systemic
antibiotic prophylaxis was beneficial in burns. However,
it must be noted that the particular study was carried out
following a mass burn casualty incident. All authors were
aware and exhibit the limitations of their studies namely
single centered studies with lack of power calculation and
non-standardized data collection techniques?! John
Weber et al, also commented that systemic antimicrobial
treatment must be thoughtfully considered in the care of
the burn patient to prevent the emergence of resistant

organisms. The burn wound will always be colonized with
organisms until wound closure is achieved and
administration of systemic antimicrobials will not eliminate
this colonization but rather promote emergence of
resistant organisms. If antimicrobial therapy is indicated
to treat a specific infection, it should be tailored to the
specific susceptibility patterns.”

Conclusion

This prospective, randomized study done in one year
period and in limited number of patients, found no
significant difference in infection rate amongst the
antibiotic and the non-antibiotic groups. Hence it could be
concluded that prophylactic systemic antibiotics has no

role in prevention of burn wound infection in acute burns
of less than 40% TBSA.
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