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Background: Infections of wounds have long been recognized as a leading source of illness, especially in trauma
patients, but are becoming further complicated due to antimicrobial resistance. Knowing the microbial flora and its
sensitivity to antibiotics is important to guide empirical treatment. Methods: This hospital-based cross-sectional study
was done in the Trauma Management Centre, under the Surgery Department, Combined Military Hospital, Dhaka from
August 2024 to January 2025. Total 100 patients who had wound infections were included in the study through a
convenience sampling technique. Following asceptic precaution the pus samples were collected, used for culture and
identification of the causative bacteria. Sensitivity testing of antibiotic was done through Kirby—Bauer disc diffusion
technique. Results: All the subjects were males with an average age of 26.28 + 8.58 years. Gram negative bacteria were
prevalent (80%), among which Acinetobacter spp. and Klebsiella spp. were the most common (22% each), followed by
Pseudomonas spp. (16%). S. aureus constituted 20%. Colistin showed maximum sensitivity (68%), followed by
imipenem (36%), whereas, ciprofloxacin (26%), ceftriaxone (24%) and amikacin (24%) showed low sensitivity. Colistin
was 100% sensitive to Pseudomonas spp. and Acinetobacter spp. Ceftriaxone (76%) and ciprofloxacin (74%). shown
high resistance rates. Conclusion: Gram-negative bacteria, especially Acinetobacter and Klebsiella species, prevailed
and showed high resistance to various antibiotics. The two most effective drugs, colistin and imipenem, underscored the
need for judicious use of antibiotics and therapeutic cultures.
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INTRODUCTION

Infections in wounds continue to be a major
contributor to morbidity across the world especially in
developing nations due to their underdeveloped health
care systems and poor infection control measures [1].
Such infections are likely to prolong wound healing
process, extend hospital stay and ultimately result in
complications including sepsis, when not properly
managed [2]. The development of antimicrobial
resistance among many of these bacterial pathogens has
posed additional problems also in the management of
such infections [3].

Pus for culture and sensitivity test is very
essential tools for the identification of the causative
organism of those infections also determination of the
antibiotic  sensitivity patterns and thus guiding
appropriate anti- microbial treatment for the problem [4].
Some organisms that cause wound infections are

Staphylococcus aureus, Klebsiella spp, Pseudomonas
spp, Proteus spp and Acinetobacter spp [5]. Most of these
organisms show some degree of antibacterial resistance
to various antibiotics used now a days, which causes
problem in the management of that kind of infections [6].

Now a days overuse as well as the misuse of
antimicrobial drugs and absence of their antimicrobial
stewardship program have been identified as an
important factor which 1is responsible for the
development of MDR bacterial pathogens [7].
Antibiotics resistance reduces not only treatment option
of infections but is a matter of daunting challenge
regarding public health [8]. Regular monitoring and
surveillance for bacterial pathogen and their sensitivity
patterns, thus an important factor for choosing empirical
antibiotic therapy and formulation of an effective local
antibiotic policy for an advanced health care centre [9].
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Purpose of our study was to find out the
antibiotic sensitivity pattern of bacterial isolates from
wound swab or pus of infected wounds.

METHODOLOGY & MATERIALS

The current hospital-based study was done at
the Trauma Management Center in the General Surgery
Department of CMH, Dhaka, for the duration of six
months from August 2024 to January 2025. The study
population were the patient suffering from infected
wounds who are the victim of July 2024
antidiscrimination student movement who has traumatic
wounds in different parts of the body due to bullets and
shotguns injury and are managed initially in various
hospital before admitted in trauma management center,
CMH, Dhaka [10]. Total 100 patients were included in
this study using appropriate sampling technique.

Inclusion criteria were all age and sex of patient
who were admitted to trauma management center, CMH,
Dhaka with infected wounds and whose pus samples as
well as wound swab were feasible for culture and
sensitivity tests. Our exclusion criteria included the
patients who had treated with prolong antibiotics therapy
before sample collection, also had unsatisfactory or
contaminated samples, inadequate laboratory data and

wound swab or pus samples were collected and promptly
send to the microbiology laboratory of armed forces
institute of pathology for the determination of bacteria
using conventional microbiological methods [11,12].
Then growth for antibiotic sensitivity test was done by
the Kirby—Bauer disc diffusion method according to
CLSI guidelines and the results were enrolled as
Sensitive, Resistant, or Not done.

All demographic variables, type of bacterial
isolates as well as antibiotic sensitivity results were
documented in a structured data collection sheet. The key
outcome variables included types of bacteria and their
resistance patterns, and possible confounders included
age, sex, previous usage of antibiotics, type and duration
of wound as well as surgery. The data was entered into
Microsoft Excel software and analyzed using SPSS
version 26, where descriptive statistics like frequency,
percentages, means and standard deviations were used.
Quality was ensured by adherence to standard operating
procedures, use of quality control strains, proper
calibration of equipment and supervision by experienced
microbiologists. Ethical approval was obtained and
confidentiality of patient information was strictly
maintained.

non-growth of bacteria. with all aseptic precaution RESULTS
Table I: Sex Distribution of Qur Study Participants (n=100)
Sex Frequency (n) | Percentage (%)
Male 100 100.0
Female | 0 0.0

Table I shows the sex distribution of the 100 study participants. All patients were male (100%, n=100), with a

male-to-female ratio of 100:0.

Age Group (years)
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Figure 1: Age Group Distribution of Our Study Participants (n=100)

Figure 1 presents the age distribution of the 100
participants. The mean age was 26.28 + 8.58 years
(range: 13-48 years). The commonest age group found

18-25 years (48%, n=48), followed by 26-40 years
(28%, n=28), <18 years (16%, n=16) and >40 years (8%,
n=S8).
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Table II: Distribution of Bacterial Isolates (n=100)

Table II shows the distribution of bacterial
isolates obtained from clinical specimens. Gram-
negative organisms predominated, accounting for 80%
(n=80) of all isolates, while Gram-positive organisms
(*Staphylococcus aureus®) constituted 20% (n=20).

Organism Category Frequency (n) | Percentage (%)
Gram-negative 80 80.0
— Acinetobacter spp. 22 22.0
— Klebsiella spp. 22 22.0
— Pseudomonas spp. 16 16.0
— Escherichia coli 10 10.0
— Proteus spp. 8 8.0
— Burkholderia cepacia | 2 2.0
Gram-positive (S. aureus) | 20 20.0
Total 100 100.0
Among Gram-negatives, Acinetobacter spp. and

Klebsiella spp. were the most frequent (22% each, n=22),
followed by Pseudomonas spp. (16%, n=16), Escherichia
coli (10%, n=10), Proteus spp. (8%, n=8) and
Burkholderia cepacia complex (2%, n=2).

Table III: Overall Antibiotic Sensitivity Pattern (n=100)

Antibiotic Sensitive % | Resistant % | Not Done %
Ciprofloxacin | 26.0 74.0 0.0
Ceftriaxone 24.0 76.0 0.0
Amikacin 24.0 62.0 14.0
Imipenem 36.0 46.0 18.0

Colistin 68.0 12.0 20.0

Table III summarizes the antibiotic sensitivity
pattern among 100 bacterial isolates. Colistin
demonstrated the highest sensitivity rate (68.0%),
followed by imipenem (36.0%). Ciprofloxacin (26.0%),
ceftriaxone (24.0%) and amikacin (24.0%) showed poor

overall sensitivity. Rate of resistance found highest in
case of ceftriaxone (76.0%) and ciprofloxacin (74.0%).
Notably, 14.0% of specimens were not tested for
amikacin, 18.0% for imipenem and 20.0% for colistin.

Table I'V: Sensitivity by Organism (%)

Antibiotic Pseudomonas spp. (n=16) | Acinetobacter spp. (n=22) | Staphylococcus aureus (n=20)
Ciprofloxacin | 25.0 (4/16) 0.0 (0/22) 50.0 (10/20)
Ceftriaxone 12.5 (2/16) 0.0 (0/22) 80.0 (16/20)
Amikacin 12.5 (2/16) 18.2 (4/22) 10.0* (2/20)
Imipenem 25.0 (4/16) 54.5 (12/22) 10.0** (2/20)
Colistin 100.0 (16/16) 100.0 (22/22) — (not tested)
Table IV presents the antibiotic sensitivity undergone investigated, and the study found a

patterns for the three most clinically relevant organisms.
Colistin  showed 100% sensitivity against both
Pseudomonas spp. (16/16) and Acinetobacter spp.
(22/22). Imipenem demonstrated moderate activity
against Acinetobacter spp. (54.5%, 12/22) but lower
activity against Pseudomonas spp. (25.0%, 4/16).
Ceftriaxone was highly effective against S. aureus
(80.0%, 16/20) but ineffective against Acinetobacter spp.
(0%) and Pseudomonas spp. (12.5%). Ciprofloxacin
showed 50% sensitivity in S. aureus (10/20) but only
25% in Pseudomonas spp. (4/16) and 0% in
Acinetobacter spp. (0/22). Amikacin had low activity
among all three organisms, with sensitivities ranging
from 10% to 18.2%.

DISCUSSION

In our study, the bacteriology and the sensitivity
profile of patients that has wounds which was infected,

preponderance of Gram-negative bacterial organism
(80%), and Staphylococcus aureus comprised of 20%.
This is similar to previous research studies where the
major clinical pathogens isolated were Gram negative
bacteria. For example, Islam ef al., and Hossain et al.,
had previously reported a high prevalence of Gram-
negative bacteria in clinical infections [13,14]. The high
percentage of Acinetobacter spp. and Klebsiella spp.
(22% each) is also found the report of Khan et al., who
isolated these organisms as major contributors to wound
infections and soft tissue infections [15].

The preponderance of Gram-negative bacteria
in this study can be attributed to the type of wounds and
exposure to hospitals, which makes the patients
vulnerable to opportunistic and nosocomial infections.
As mentioned in Mende et al.'s article, trauma patients
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are prone to infections from multi-drug resistant (MDR)
organisms like Acinetobacter and Pseudomonas [16].

In terms of antibiotic susceptibility, the results
of our study revealed that colistin was the most
susceptible (68%), followed by imipenem (36%),
whereas commonly used antibiotics like ciprofloxacin
(26%), ceftriaxone (24%) and amikacin (24%) were less
susceptible. These results are similar with other studies
carried out under same conditions. In our study, we have
found resistance to ciprofloxacin were 74% and to
ceftriaxone were 76% which was very high, where in
other reported studies, high rate of resistance towards
fluoroquinolones and third-generation cephalosporins
were also seen [17,18]. This pattern is associated with
irrational usage of these antibiotics, as discussed by
Rashid et al., who stated that misuse of “Watch group”
antibiotics is related with increasing resistance [19].

Colistin being highly sensitive in this study is
also seen in the results of other studies by Alhazmi et
al.,and Atlaw et al., which indicated that colistin is
amongst the most efficacious agents against MDR Gram
negative organisms [20,21]. In our study, 100%
susceptibility towards colistin against Pseudomonas and
Acinetobacter species was recorded. However, reliance
on such reserve drugs raises concerns about the future
emergence of resistance, as noted by Assefa, who
discussed the growing threat of MDR Gram-negative
infections [22].

Imipenem showed moderate effectiveness
overall (36%), with better activity against Acinetobacter
spp. (54.5%) compared to Pseudomonas spp. (25.0%).
This result is also supported by Abdulfatai et al., who
also observed variable sensitivity of carbapenems among
Gram-negative isolates [23]. The declining effectiveness
of carbapenems is alarming and indicates the possible
emergence of carbapenem-resistant organisms.

In contrast, ceftriaxone and ciprofloxacin
showed poor effectiveness against Gram-negative
organisms in our study, although ceftriaxone
demonstrated relatively high sensitivity (80%) against S.
aureus. Same variability also been reported by Mahmud
et al., where Gram-positive organisms retained better
sensitivity to certain antibiotics compared to Gram-
negative bacteria [24]. Also, sensitivity to ciprofloxacin
was 50% in S. aureus, but far lower (25%) in
Pseudomonas spp. and absent in Acinetobacter spp. The
results match those of Fakron, who found increasing
resistance of both Gram positive and negative bacteria to
fluoroquinolones [25].

Sensitivity to amikacin ranged between low and
moderate (10—18.2%) among the major pathogens of the
study, matching results of Khan et al,on declining
efficacy of aminoglycosides due to increased resistance
[15]. The problem is indicative of the limited range of
treatments available for MDR infections.

In summary, the results of our study indicate the
importance of the antimicrobial resistance issue,
especially of Gram-negative bacteria in trauma-
associated infections. The high resistance to common
antibiotics and the dependence on limited resort
antibiotics namely colistin demonstrate the pressing need
for rational use of antibiotics. Continuous monitoring of
the bacterial profile and its sensitivity as recommended
by Salam ef al., is necessary [26].

Limitations

There are few limitations may be associated
with this study, which should be accounted for when
interpreting the results obtained. In particular, being a
single-center study performed in a dedicated trauma care
environment, the results cannot be generalized to other
health care facilities or community settings. The selected
sample of the population was also characterized by
certain injury patterns that might influence the pattern of
distribution and antibiotic resistance among the bacteria.

CONCLUSION

The current paper demonstrates a prevalence of
Gram-negative organisms among the species which were
isolated from the infected wounds with a high degree of
resistance to frequently used antibiotics such as
ceftriaxone and ciprofloxacin. At the same time, colistin
and imipenem are the most effective antibiotics, which
indicates an alarming trend toward the development of
dependence on last-line drugs. Hence, this study result
proves the necessity of routine culture and sensitivity
tests, proper antibiotic therapy, and antimicrobial
stewardship.
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