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ABSTRACT

BACKGROUND: Firearm injuries (FI) remain a significant cause of morbidity and mortality globally. Antibiotic use, supported by
guideline recommendations for preventing post-injury infections in Fl cases, encounters uncertainties regarding the selection of anti-
microbial agents and associated outcomes. This study aimed to investigate the relationship between Injury Severity Scores (ISS) for Fl
cases presented to the emergency department.

METHODS: We empirically revised antimicrobial treatment protocols based on culture results and mortality rates. In the study,
164 firearm injury cases, admitted to the emergency department in 2022 and subsequently hospitalized in clinics and intensive care
units (ICU), were evaluated. Cases included in the study were categorized into four groups based on ISS: mild, moderate, severe, and
profound injury severity. The study compared the timing of hospital presentation following the injury, hospital length of stay, tissue
or blood culture positivity, empirical treatment administered, antimicrobial revision based on culture results, need for ICU admission,
mortality status, and ISS among the cases. Data were analyzed using IBM SPSS Statistics 22.0 (SPSS Inc., Chicago, IL). Variables in
trauma patients were compared among various groups using Pearson Chi-Square tests. Binary logistic regression tests were performed
to identify independent risk factors. A significance level of p<0.05 was considered statistically significant.

RESULTS: The study included 164 patients, all of whom were male. The mean age was calculated as 28.9+4.51 years. The average
hospital length of stay was 25.54+21.81 days. Eighty-three patients (50.6%) required intensive care. Tissue cultures were obtained from
79 patients (48%). Bacterial growth was observed in 45 of these 79 patients (57%). The appropriate empirical antibiotic treatment rate,
assessed among patients who received empirical treatment followed by culture-based antibiotic sensitivity testing, was 48.9%. It was
observed that empirical antibiotic regimens were appropriate in 80% of cases in the mild group and 16.7% in the profound severe group
(p=0.005). Our study compared the relationship between hospitalization duration and ISS groups. It was observed that hospitalization
duration was significantly shorter in the mild group compared to the other groups (p=0.003, p=0.000, p=0.000). It was also observed
that the need for ICU admission was higher in groups with higher ISS, indicating a correlation between higher ISS and increased ICU
requirements (p=0.000).

CONCLUSION: In conclusion, for cases of firearm injuries, we believe empirical antimicrobial therapy should be initiated with
narrow-spectrum agents such as beta-lactam + beta-lactamase inhibitor or third-generation cephalosporin + nitroimidazole in the mild
group, considering the lack of Pseudomonal activity.

Keywords: Firearm injuries; Injury Severity Score (ISS); mortality.

Cite this article as: Cekli Y, Dogan E, Kaymak §, Ege T, Eryilmaz M. Management of antimicrobial therapy in emergency department admissions and
hospitalizations for firearm injuries: A single-center experience. Ulus Travma Acil Cerrahi Derg 2024;30:650-656.

Address for correspondence: Yavuz Cekli
Health Sciences University Gulhane Training and Research Hospital, Ankara, Tiirkiye

E-mail: yavuzcekli@yahoo.com

Ulus Travma Acil Cerrahi Derg 2024;30(9):650-656 DOI: 10.14744/tjtes.2024.25442 Ok 0]

Submitted: 17.07.2024 Revised: 18.07.2024 Accepted: 01.08.2024 Published: 02.09.2024 b
OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/). B _NC (O

650 Ulus Travma Acil Cerrahi Derg, September 2024, Vol. 30, No. 9


https://orcid.org/0000-0002-0925-925X
https://orcid.org/0000-0002-7224-7737
https://orcid.org/0000-0001-9230-8616
https://orcid.org/0000-0002-7224-7737
https://orcid.org/0000-0003-4717-5791
https://orcid.org/0000-0002-7224-7737
https://orcid.org/0000-0002-8991-8816
https://orcid.org/0000-0002-7224-7737
https://orcid.org/0000-0003-0551-1136
https://orcid.org/0000-0002-7224-7737

Cekli et al. Antimicrobial therapy in firearm injuries: Single-center experience

INTRODUCTION

Firearm injuries (FI) remain a significant cause of morbidity
and mortality globally. In the United States, the mortality rate
from firearm injuries has been reported as |1.77 per 100,000
individuals over the past decade, with an estimated 9.21 mil-
lion potential years of life lost before age 65. In 2020, the total
injury cost was approximately $491 billion. Thus, FI impose
a substantial socioeconomic burden.[" Injuries from firearm
wounds pose a significant risk of infection due to exposure
of the wound to the environment. Antibiotic use is support-
ed by guideline recommendations for preventing post-injury
infections in Fl cases, but uncertainty persists regarding the
selection of antimicrobial agents and associated outcomes.
2 Firearm injuries often pose a risk of infection due to en-
vironmental contamination, depending on the mechanism of
injury. Therefore, antibiotic therapy is commonly advocated in
many studies.’®! A detailed review of the literature on antimi-
crobial management shows that antibiotics have been shown
to reduce the risk of infection in open fractures caused by
firearm injuries.’’ However, these findings have not been con-
clusively demonstrated for low-energy firearm injuries.'” For
high-energy Fls, the necessity of antibiotic therapy is evident.
"1 Upon reviewing recent studies, it is notable that the lit-
erature lacks detailed information regarding the scope of an-
timicrobial treatment. In a study assessing Fl cases, the use of
broad-spectrum antibiotics did not show an association with
improvement in post-trauma infections. Another study found
no significant difference in outcomes between the manage-
ment of cases using broad-spectrum versus narrow-spectrum
antibiotics.['>"3] Trauma scoring systems are widely used tools
in the management and clinical studies of trauma cases, fa-
cilitating the assessment of injury severity and comparison of
treatment outcomes. The Injury Severity Score (ISS) is one of
the trauma scoring systems commonly used in the manage-
ment of blunt and penetrating trauma cases.!'*!"! Given our
hospital's extensive experience in managing and treating Fl
cases and the insufficient number of studies in the literature
regarding the antimicrobial management of these cases, along
with inadequate guidelines, we planned this study. In this study,
we aimed to investigate the relationship between ISS scores
of Fl cases presented to the emergency department. We em-
pirically revised antimicrobial treatment protocols based on
culture results and mortality.

MATERIALS AND METHODS

The center where the study was conducted is a tertiary care
hospital with a capacity of |,150 beds, known for its high ex-
perience in handling high-volume firearm injury cases in the
past. The study commenced after obtaining approval from
the Ethics Committee of SBU Giilhane Training and Research
Hospital, with approval dated June 28, 2024, and numbered
2024-387.

One hundred sixty-four patients with firearm injuries who
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presented to the emergency department and subsequently
underwent inpatient treatment in clinical and intensive care
units (ICU) between January |, 2022 and December 31, 2022,
were evaluated. Patient data were obtained from hospital
management information systems and medical records of
hospitalized cases. The inclusion criteria for the study were:
presentation to the emergency department following a Fl,
hospitalization due to Fl, presence of signs of infection during
hospitalization leading to the initiation of empirical antibiotic
therapy, and age over eighteen years. The exclusion criteria
included age under eighteen years, presentation to the emer-
gency department without a Fl or related complaints, and no
indication for empirical antibiotic therapy during hospitaliza-
tion. Injuries caused by firearms such as improvised explosive
devices (IEDs), rifles, mortars, mines, rockets, and grenades
were included. Cases included in the study were categorized
into four groups based on the Injury Severity Score: mild (ISS
<9), moderate (ISS 9-15), severe (ISS 16-24), and profound
(ISS 225) injury severity.'>'®! In patients, acute infection was
defined as the development of infection within the first 21
days following injury. Empirical antibiotic therapy was defined
as an antibiotic regimen administered to the patient without
waiting for culture results based on suspicion of infection.
Antibiotic revision was defined as changing the treatment
based on culture results. Patients whose condition worsened
or who were found to have additional infection sites before
culture results were excluded from the study. Tissue cultures
were obtained from the suspected infection site using appro-
priate methods. The site of injury infection was determined
in collaboration with an infectious disease specialist and the
patient's primary clinical doctor. Additionally, cases with ad-
ditional metabolic and internal pathologies that could com-
promise the patient's general condition and cause fever were
evaluated by the same specialists and excluded from the study.

The study compared the timing of hospital presentation fol-
lowing injury, hospital length of stay, tissue or blood culture
positivity, empirical treatment administered, antimicrobial
revision based on culture results, need for ICU admission,
mortality status, and ISS among the cases.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics 22.0 (SPSS
Inc., Chicago, IL). Descriptive statistics for numerical data
were presented as frequency distributions and percentages.
Variables in trauma patients were compared among various
groups using Pearson Chi-Square tests. Binary logistic regres-
sion tests were performed to identify independent risk fac-
tors. A significance level of p<0.05 was considered statisti-
cally significant.

RESULTS

Between January |, 2022 and December 31, 2022, a frequen-
cy of 60% (164/270) of Fl cases presenting to our emergency
department received empirical antibiotic treatment initiated
by an infectious disease specialist. The study included |64 pa-
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tients, all of whom were male. The distribution of patients by
clinics was as follows: general surgery 2| patients, orthope-
dics 72 patients, urology four patients, thoracic surgery | | pa-
tients, neurosurgery |9 patients, ophthalmology 20 patients,
cardiovascular surgery two patients, plastic and reconstruc-
tive surgery 28 patients, and ear, nose, and throat (ENT) 15
patients. The mean age was calculated as 28.9+4.51 years. The
average hospital length of stay was found to be 25.54+21.81
days. Ninety-six percent of patients (158/164) presented to
the hospital with acute infection, while 4% (6 patients) pre-
sented during the chronic phase. The mean time from injury
to emergency department presentation was 2.21+£5.07 days.
Eighty-three patients (50.6%) required intensive care.

Tissue cultures were obtained from 79 patients (48%). Bac-
terial growth was observed in 45 out of these 79 patients
(57%), while no growth was detected in 34 patients (43%).
The most frequently isolated bacteria in culture were Aci-
netobacter baumannii and Klebsiella pneumoniae, with their fre-
quencies and other isolated bacteria detailed in Table I. One
case with polymicrobial growth was excluded from the study.

The empirical antibiotic regimens were determined as beta-
lactam/beta-lactamase inhibitor without pseudomonal activity
and third-generation cephalosporin + nitroimidazole. Based
on culture results, all patients were re-evaluated for antibiotic
sensitivity and treatment revision. The appropriate empiri-
cal antibiotic treatment rate, assessed among patients who
received empirical treatment followed by culture-based anti-
biotic sensitivity testing, was calculated as 48.9%. The most
commonly used antibiotic regimen was ampicillin-sulbactam,
with all regimens listed in Table 2. Regimens comprised one
or two antibiotics; triple antimicrobial therapy was not used.

Facts are grouped into four categories according to ISS scores:
mild for scores less than 9, moderate for scores between 9
and |5, severe for scores between 16 and 24, and profound
severe for scores 25 and above.l'*'? In the mild group, 50
patients (30%), in the moderate group, |6 patients (9.7%), in
the severe group, 51 patients (31%), and in the profound se-
vere group, 47 patients (28.6%) were identified. When these
groups were examined in terms of antibiotic revision, it was
observed that 20% in the mild group and 83.3% in the pro-
found severe group underwent antibiotic treatment revision.
It was seen that empirical antibiotic regimens were appropri-
ate in 80% of cases in the mild group and 16.7% in the pro-
found severe group. When these two group data were com-
pared, the difference was statistically significant. (p=0.005).

Our study compared the relationship between hospitaliza-
tion duration and ISS groups. The mild group was compared
with the moderate, severe, and profound severe groups. It
was observed that hospitalization duration was significantly
shorter in the mild group compared to the moderate, severe,
and profound severe groups (p=0.003, p=0.000, p=0.000, re-
spectively). When comparing intensive care unit needs across
ISS groups, it was found that two out of 50 patients (4%) in
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Table 1. Microorganisms detected in culture results and

their frequency

Microorganisms n (%)

Acinetobacter baumannii 9 (20%)
Klebsiella pneumoniae 9 (20%)
Pseudomonas aeruginosa 6 (13.3%)
Enterococcus faecium 5(11.1%)
Escherichia coli 4 (8.8%)
Staphylococcus aureus 3 (6.6%)
Enterobacter cloacae 3 (6.6%)
Serratia marcescens | (2.2%)
Proteus mirabilis | (2.2%)
Citrobacter freundii I (2.2%)
Enterococcus faecalis | (2.2%)
Achromobacter | (2.2%)
Enterobacter cancerogenus I (2.2%)

Table 2.  Antibiotic treatment regimens and their frequency

Antibiotic Treatment Regimens n (%)

Ampicillin-sulbactam 48 (29.2%)

Ceftriaxone + metronidazole 21 (12.8%)
Imipenem/meropenem + teicoplanin/ 19 (11.6%)
linezolid/vancomycin

Cefoperazone sulbactam/piperacilin tazobactam 19 (11.5%)
Piperacilin tazobactam + teicoplanin/linezolid 17 (10.3%)
Ampicillin-sulbactam + ciprofloxacin/levofloxacin 12 (7.3%)
Ceftriaxone + teicoplanin/vancomycin/linezolid 10 (6.09%)
Meropenem + tigecycline 7 (4.2%)
Meropenem + colistin 3 (1.8%)
Piperacilin tazobactam + tigecycline 3 (1.8%)
Meropenem + amikacin 2 (1.2%)
Linezolid + amikacin | (0.6%)
Piperacilin tazobactam + amikacin | (0.6%)
Piperacilin tazobactam + colistin | (0.6%)

the mild group, two out of 16 patients (12%) in the moderate
group, and 32 out of 51 patients (62%) in the severe group
required ICU care. All patients (47 out of 47) in the profound
severe group required ICU care. It was observed that ICU
need was higher in groups with higher ISS scores, indicating
a correlation between higher ISS scores and increased ICU
requirements (p=0.000).

Cases with gram-positive culture findings had a mean hos-
pitalization duration of 27.4+19.5 days, while cases with
gram-negative culture findings had a mean of 44.06+£22.78
days. The difference between them was not found to be sta-
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Table 3. Antibiotic treatment regimens used and intensive care unit (ICU) requirement
Treatment Regimen No need for ICU Need for ICU Total
Non-pseudomonal Beta-Lactam 24 24 48 (29.3%)

Antipseudomonal Beta-Lactam 9 10 19 (11.6%)
Quinolone Combination 5 7 12 (7.3%)
Carbapenem + Broad Gram-Positive 14 5 19 (11.6%)
Colistin Combination 2 2 4 (2.4%)
Tigecycline Combination 5 5 10 (6.1%)
Antipseudomonal Beta-Lactam + Broad Gram-Positive 9 8 17 (10.4%)
Amikacin Combination 0 4 4 (2.4%)
Ceftriaxone + Metronidazole 8 13 21 (12.8%)
Ceftriaxone + Broad Gram-Positive 5 5 10 (6.1%)
Total 8l 83 164
Table 4. Antibiotic regimens of cases classified according to Injury Severity Scores (ISS)
ISS Classification Empirical Treatment Broad Gram- Broad Gram- Tigecycline

Positive Activity Negative Activity Combination Total
Mild ISS <9 21 17 3 50
Moderate ISS 9-15 3 6 | 16
Severe ISS 16-24 29 10 51
Profound ISS 225 16 13 16 47
Total 69 46 39 10 164

tistically significant (p=0.051). In patients with gram-positive
cultures, intensive care unit need developed in 77% (7/9),
while in patients with gram-negative cultures, ICU need de-
veloped in 69% (25/36). There was no statistically significant
relationship found between ICU need and patient groups
with gram-negative or gram-positive cultures (p=0.622). No
statistically significant difference was found when compar-
ing the relationship between patients with gram-positive or
gram-negative cultures and ISS scores (p=0.22). No significant
association was observed between mortality and antibiotic
revision among patients who did or did not undergo revi-
sion (p=0.96). Among patients with gram-positive cultures,
77% (7/9) did not undergo antibiotic revision, whereas among
those with gram-negative cultures, 58% (21/36) underwent
antibiotic revision; however, this difference was not statisti-
cally significant (p=0.053). Evaluating culture findings by ISS
groups, the ratio of gram-positive to gram-negative cultures
was |/4 in the mild group, 2/1 in the moderate group, 3/16 in
the severe group, and 3/15 in the profound severe group, with
no statistical significance detected (p=0.22).

Patients classified according to antibiotic regimens were com-
pared based on intensive care unit need, and no significant dif-
ference was found (p=0.36). Patients receiving amikacin com-
bination therapy had a 100% ICU need rate. The group with
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the least ICU need was the imipenem/meropenem + teico-
planin/linezolid/vancomycin treatment regimen. All treatment
regimens are listed in Table 3.

Patients with positive culture findings were classified based
on whether antibiotic revision was performed and compared
in terms of ICU need. Among patients who underwent an-
tibiotic revision, ICU need developed in 19 out of 23 (82%).
Among those continuing with empirical treatment, ICU need
developed in 13 out of 22 (59%). No statistically significant
difference was found in the comparison (p=0.82).

Antibiotic treatment groups were classified into four catego-
ries: empirical treatment, extended gram-positive effective
antimicrobial therapy, extended gram-negative effective an-
timicrobial therapy, and tigecycline combination therapy. No
statistically significant difference was found between patient
groups receiving different antibiotic treatments and ISS scores
(p=0.12). Table 4 shows all regimens and ISS groups. No sta-
tistically significant difference was found when comparing
these treatment regimens with mortality rates (p=0.19). The
survival rate was 97% (67/69) in patients receiving empirical
treatment. The group with the highest mortality rate (10%)
received an extended gram-negative effective regimen. Pa-
tients receiving tigecycline combination therapy had a 100%
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survival rate.

Upon examining 145 cases admitted within the first 3 days
post-injury, 42 cases had positive culture findings. Gram-pos-
itive cultures were found in 7 cases (16%), while gram-nega-
tive cultures were found in the remaining 35 cases. ICU need
was observed in 85% (6/7) of gram-positive cases and 68.5%
(24/35) of gram-negative cases (p=0.35). No statistically sig-
nificant results were found when comparing ISS groups with
gram-positive and gram-negative culture findings (p=0.85).

Among the seven deceased patients, two had gram-negative
cultures, two had gram-positive cultures, two had no cultures
taken, and one patient did not have a culture sample taken.
The 30-day mortality rate was determined as 4.2% (7/164).
The median ISS score for the deceased patients was calcu-
lated as 75 (range 29-75). Antibiotic treatment revision was
performed in six of these patients; however, one patient suc-
cumbed on the day of admission before antibiotic treatment
could be revised. Bacteremia developed in two patients, but
mortality was not observed in these cases.

For patients with positive culture findings, the relationship
between age, hospitalization duration, time to hospital admis-
sion, ISS categorization (mild, moderate, severe, profound),
antibiotic revision, detection of gram-negative or gram-pos-
itive microorganisms, and ICU need was investigated for its
association with mortality. Statistical comparisons and logis-
tic regression analysis showed no statistically significant effect
of these parameters on mortality. (p=0.9).

DISCUSSION

The high rates of morbidity and mortality caused by firearm
injuries, compounded by the burden of trauma-related infec-
tions and management challenges, pose a significant problem
for clinicians.'! In our hospital's emergency department, em-
pirical antibiotic initiation by an infectious disease specialist
was observed in 60% (164/270) of firearm injury cases within
a year. No existing study in the literature explicitly addresses
the rate of empirical treatment in this patient group, sug-
gesting our study will contribute novel insights. We found
that culture sampling frequency was 48% (79/164) in our
study. The literature review shows varying culture sampling
rates between 50% and 80%.!'®! Therefore, our findings align
with existing literature. Among appropriate culture samples
from patients in our study, bacterial growth was observed
in 56% (45/79) of cases. A study from 2014 reported bac-
terial growth in 78% of 128 swab cultures.!'? Acinetobacter
baumannii and Klebsiella pneumoniae were most frequently
isolated in our culture results, accounting for 20% of cases,
with gram-negative species predominating. Enterococcus fae-
cium was the most common gram-positive microorganism,
with an occurrence rate of | | %. A study involving 384 firearm
injury cases reported a bacterial wound infection prevalence
of 54.7%, with Klebsiella spp. (23.3%), Staphylococcus aureus
(27.6%), and coagulase-negative staphylococci (8.6%) as the
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most frequently isolated organisms.?” Another study on 239
patients found gram-negative bacteria (57.9%) to be the most
prevalent, with Pseudomonas aeruginosa (40.2%), Escherichia
coli (20.7%), Proteus mirabilis (11.2%), and Acinetobacter bau-
mannii/haemolyticus (9,5%) being the most common among
them. Gram-positive bacteria accounted for 36.6%, with
Staphylococcus aureus (79.4%) being the predominant spe-
cies.2"l We attribute the differences observed between our
study and the literature to variations in injury type, site of
injury, wound contamination awareness, and differences in
hospital/city microbial flora. In our study, a correlation was
observed between ISS scores and hospitalization duration
and ICU need, consistent with findings in the literature.?>?!

In a recent study, it was found that broadening the coverage of
gram-negative bacteria in antimicrobial therapy for fractures
followed in Fls resulted in a decrease in infection rates.*+!
However, there are also studies indicating that this antimi-
crobial treatment method does not alter infection rates./-6%7]
It is thought that this situation may be associated with many
patient- or hospital-related factors, but further studies are
needed in this regard. According to our study results, in cases
of firearm injuries with fever, we predominantly used ampi-
cillin-sulbactam and ceftriaxone + metronidazole treatments
in our hospital. In the mild ISS group, we did not change the
treatment regimen we started with in 80% of patients and
achieved clinical response. In the severe penetrating group,
antimicrobial treatment revision was performed in 83.3% of
cases. As a result, according to ISS classification, it was ob-
served that broadening the coverage of gram-negative bacte-
ria was not significant in the mild group, while in the severe
group, antimicrobial therapy should consider gram-negative
microorganisms such as Acinetobacter baumannii, Klebsiella
pneumoniae, Pseudomonas aeruginosa, and extending the anti-
microbial treatment accordingly was found to be significant. In
a study conducted, intravenous first-generation cephalospo-
rins are recommended for high-energy Fl cases in antimicro-
bial therapy, and it is stated that gentamicin should be added
to the treatment if there are cavitary lesions or soft tissue
defects.l''! In our study, it was observed that aminoglycosides
were used in severe cases according to culture results, and
these patients were classified in the severe penetrating group.
In our cases, we preferred amikacin treatment more often
and did not opt for gentamicin due to its side effects. In a
study where 222 low-energy Fl cases were examined and ran-
domized into two groups based on antimicrobial treatment
regimen, the first group was treated with intravenous cepha-
pirin sodium and gentamicin, while the second group received
ciprofloxacin. All patients were followed until fracture healing,
and no significant difference in terms of infection monitor-
ing was observed between the two groups.”® A similar result
was also observed in our study. In our patients, the intensive
care requirement was 61% in the ceftriaxone + metronida-
zole group and 58% in the quinolone combination group, with
mortality rates calculated as 9% and 6%, respectively.
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In another study on Fl cases, it is stated that accompanying
colon injury in patients with fractures is associated with an
increased risk of infectious complications. The optimal an-
tibiotic regimen for case management remains uncertain. In
the study, approximately 100 patients with similar age, gen-
der, race/ethnicity were divided into two groups based on
the presence of colon injury: the group with colon injury had
a median ISS of 21 (14-29), while the group without colon
injury had a median ISS of 19 (13-25). It was observed that
16.1% of patients with colon injury received broad-spectrum
antibiotics, compared to only 3.9% of patients without colon
injury receiving this antibiotic treatment. This study conclud-
ed that simultaneous colon injuries in Fl-related fractures are
likely associated with a higher risk of infectious complications,
possibly due to the direct spread of fecal contaminants, and
early use of broad-spectrum antibiotics may be associated
with reducing these complications.” In our study, patients
with colon injury had a median ISS value of 30.5. Antimicro-
bial treatment revision was performed in 77% of patients
(14/18). Culture samples from patients undergoing abdominal
surgery revealed Klebsiella pneumoniae, Enterococcus faecalis,
and Enterococcus faecium species, which is unsurprising. Litera-
ture review shows that commonly found microorganisms in
culture results are from the Escherichia coli and Enterobac-
teriaceae families, and it has been observed that treatments
such as piperacillin/sulbactam and cefotaxime/metronidazole
were ineffective in various cases.*”!

Our limitations include, firstly, that all our cases consist of
young males, and secondly, that the number of cultures ob-
tained is insufficient. In cases suspected of infection, we be-
lieve that establishing dynamic and collaborative communi-
cation between relevant departments and obtaining cultures
from appropriate body sites can facilitate patient manage-
ment, allowing empirical treatments to be rationally revised.
Developing protocols to facilitate and expedite the culture
collection process could also contribute positively to this
goal.

CONCLUSION

In conclusion, for cases of firearm injuries, we believe em-
pirical antimicrobial therapy should be initiated with narrow-
spectrum agents such as beta-lactam + beta-lactamase inhibi-
tor or third-generation cephalosporins + nitroimidazole in
the mild group, considering the lack of Pseudomonal activity.
In the severe group, we suggest starting with a broader spec-
trum covering gram-negative bacteria. Although factors such
as conflict environment, mode, and duration of evacuation
may influence or alter antimicrobial treatment planning, we
particularly believe that tertiary trauma centers should estab-
lish systematic treatment protocols for these patient groups.

We propose that large-volume prospective randomized stud-
ies should be planned to clarify the antimicrobial treatment
process in Fl cases, considering various factors.
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Acil servise bagvurup hospitalize edilen ategli silah yaralanmalarinda antimikrobiyal tedavi

yonetimi: Tek merkez deneyimi
Yavuz Cekli," Elif Dogan,' $ahin Kaymak,? Tolga Ege,> Mehmet Eryilmaz?
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AMAC: Ategsli silah yaralanmalari (ASY) kiresel olarak halen dnemli bir morbidite ve mortalite nedenidir. Antibiyotik kullanimi, ASY olgularinda
yaralanma sonrasi enfeksiyonlarin énlenmesi igin kilavuz onerileri ile desteklenmektedir, ancak antimikrobiyal ajan segimi ve bunlarla iligkili sonuglar
belirsizligini korumaktadir. Bu galismada acil servise bagvuran ASY olgularinin yaralanma siddet skorlari (ISS) ile ampirik ve kiiltiir sonucuna gére
revize edilen antimikrobiyal tedavi protokolleri ve mortalite arasindaki iligskiyi arastirmayi amagladik.

GEREC VE YONTEM: Arastirmada 2022 yilinda acil servise basvurusu olan ve sonrasinda klinik ve yogun bakim tnitelerinde (YBU) yatarak tedavi
goren |64 ASY olgusu degerlendirildi. Bu vakalar ISS’a gére 9'dan kiiglik olanlar hafif, 9-15 arasi olanlar orta, |6-24 arasi olanlar siddetli, 25 ve tizeri
olanlar derin siddetli olmak lzere dort gruba ayrildi. Olgularda hastane yatis siiresi, hastaneye yaralanma sonrasi kaginci giinde basvurdugu, doku
veya kan kiltiir tiremesi, verilen ampirik tedavi secenegi, kiiltiir sonucuna gore yapilan antimikrobiyal revizyon durumu, hastanin YBU ihtiyaci olup
olmamasi ve mortalite durumu, ISS ile karsilastirildi. Aragtirmanin verileri SPSS IBM 22,0 (SPSS Inc, Chicago, IL) istatistik programina aktarilarak veri
kontrolii ve analizler bu programda yapildi. Travma hastalarinda degiskenler gesitli gruplar arasinda Pearson Chi-Square ile karsilagtirilmistir. Binary
logistic regression testleri ile analiz edilerek bagimsiz risk faktorleri belirlenmistir. Istatistiksel agidan p<0,05 diizeyi anlamli kabul edildi.
BULGULAR: Calismaya alinan 164 hastanin tamami erkekti. Ortalama yas 28.9+4.5| yil olarak hesaplandi. Ortalama hastane yatis siresi
25.54%21.81 giin olarak bulundu. Hastalarin %96’si (158/164) akut enfeksiyon ile hastaneye bagvurmustur. Hastalarin 83’tinde (%50.6) yogun
bakim ihtiyaci gelismistir. Hastalarin 79’undan (%48) doku kiiltiirii alindi. Doku kiiltiirii alinan 79 hastanin 45’inde (%57) bakteri Giremesi olmustur.
Kiiltiir Gremelerinde en sik Acinetobacter baumannii ve Klebsiella pneumoniae goriilmustir. Ampirik tedavi verilen ve sonrasinda kiiltiir sonucuna
gore antibiyotik duyarliliklarina bakilan hastalar incelendiginde uygun ampirik antibiyotik tedavi orani %48,9 hesaplanmistir. Ampirik antibiyotik
rejimlerinin hafif grupta %80 olguda, derin siddetli grupta ise %16.7 olguda uygun verildigi ve bu sonucun anlamli oldugu gérilmektedir (p=0.005).
Hafif grupta hastanede kalis siiresinin istatistiksel anlamli sekilde daha kisa oldugu goriilmustir (p=0.003, p=0.000, p=0.000). ISS dort grupta sinif-
landirilan hastalar YBU ihtiyacina gére degerlendirildiginde anlamli bir fark saptanmis olup (p=0.000) ISS skorunun yiiksek oldugu gruplarda yogun
bakim ihtiyaci daha yiiksek hesaplanmistir.

SONUC: Sonugta ASY olgularinda ampirik antimikrobiyal tedavinin hafif grupta psoédomonal etkinligi olmayan beta laktam+beta laktamaz inhibitori
veya Uglincli kusak sefalosporin+nitroimidazol gibi dar spektrumlu olacak sekilde, siddetli grupta ise gram negatif bakterileri de kapsayacak sekilde
daha genis spektrumlu olarak baslanmasi gerektigini diistinmekteyiz. Ozellikle iigiincii basamak travma merkezlerinin bu hasta gruplarina yénelik
sistematik tedavi protokolleri olusturmasi gerekmektedir.

Anahtar sozclikler: Atesli silah yaralanmalari; ISS; mortalite.
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