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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: To evaluate the impact of COVID-19 infection
on injury severity, clinical course, complications, and hospital
outcomes in patients with gunshot injuries.

Materials and Methods: This retrospective descriptive-
analytical study was conducted at the Central Clinical Military
Hospital of the Ministry of Defence of the Republic of Armenia.
The study included 80 male patients with gunshot injuries who
were hospitalized during 2020. Of these, 55 (68.8%) patients
were COVID-19-positive and 25 (31.2%) were COVID-
19-negative. Injury severity was assessed using the Injury
Severity Score (ISS) and the Glasgow Coma Scale (GCS). The
rates of intensive care unit (ICU) admission, requirement for
mechanical ventilation, length of hospital stay, complications,
and in-hospital mortality were analyzed.

Results: The mean ISS was significantly higher in COVID-
19-positive patients than in COVID-19-negative patients (22.8
+7.4vs. 152+£5.8,p<0.01). Conversely, the mean GCS score
was significantly lower in the COVID-19-positive group (12.9
+ 2.5 vs. 14.6 £ 1.8, p < 0.05). ICU admission was required
in 43.6% of COVID-19-positive patients compared with 16.0%
of COVID-19-negative patients. Mechanical ventilation was
required in 21.8% and 8.0% of patients, respectively. The
incidence of complications was 29.1% in the COVID-19-
positive group and 12.0% in the COVID-19-negative group. In-
hospital mortality was 10.9% and 4.0%, respectively. Correlation
analysis demonstrated a significant positive association between
ISS and length of hospital stay (r = 0.61, p < 0.001), as well as
between ISS and mortality (r = 0.58, p <0.001).

Conclusion: COVID-19 infection in patients with gunshot
injuries is associated with greater injury severity, an increased
need for intensive care, a higher incidence of complications
and mortality, and prolonged hospitalization. The coexistence
of COVID-19 infection and gunshot trauma may be regarded
as a mutually aggravating clinical condition that requires
early diagnosis, intensive monitoring, and a multidisciplinary
treatment approach.

Key words. COVID-19, gunshot injuries, trauma, injury
severity score, intensive care unit, complications, mortality.

Introduction.

The COVID-19 pandemic has had a profound impact not only
on the epidemiological landscape but also on the pattern of
traumatic injuries. Although the initial phase of the pandemic
was expected to result in an overall reduction in traumatic
injuries due to mobility restrictions and social distancing
measures, subsequent studies demonstrated that the incidence
of gunshot wounds (GSWs) not only failed to decline but, in
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many countries, increased substantially. Concurrently, the rates
of severe injuries, complications, and mortality also increased [1].

Gunshot injuries are among the most severe forms of
penetrating trauma because they are frequently associated
with massive hemorrhage, multiple organ injuries, and high
mortality. During the COVID-19 pandemic, the management
of these patients became even more challenging owing to the
systemic effects of SARS-CoV-2 infection, the overwhelming
burden on healthcare systems, and the reallocation of surgical
and critical care resources.

A nationwide study conducted in Canada demonstrated a
significant increase in the incidence of gunshot injuries during
the pandemic. The authors reported that the COVID-19 period
was associated with an escalation in firearm-related violence,
accompanied by an increased number of hospital admissions
and a higher proportion of severe traumatic injuries [1].

Similarly, analyses from several trauma centers in the United
States revealed a marked increase in the proportion of penetrating
trauma, particularly gunshot injuries, during the COVID-19
pandemic. In several centers, the number of patients admitted
with gunshot wounds increased by several dozen percent, while
the proportion of patients presenting with severe injuries also
rose substantially [2].

One of the most important consequences of the pandemic was
related not only to the increased incidence of gunshot injuries
but also to their clinical outcomes. A study by Kaufman et
al. comparing COVID-19-positive and COVID-19-negative
trauma patients demonstrated significantly higher mortality
among patients with COVID-19, even when the Injury Severity
Score (ISS) was comparable between the two groups. The same
study also reported that gunshot injuries occurred approximately
twice as frequently among COVID-19-positive patients as
among COVID-19-negative patients [3].

These findings may be explained by the pathophysiological
effects of COVID-19. SARS-Co V-2 infection is known to induce
a systemic inflammatory response, endothelial dysfunction,
microvascular thrombosis, and a hypercoagulable state.
Collectively, these mechanisms contribute to the development
of immunothrombosis, which may exacerbate tissue ischemia
and organ dysfunction in patients with severe trauma [9,10].
Consequently, these pathophysiological alterations may
aggravate the clinical condition of patients with gunshot
injuries by increasing the risk of organ failure, thromboembolic
complications, and death. This risk is particularly pronounced
in patients with concomitant pulmonary injuries or massive
hemorrhage [3].

A study conducted in South Korea demonstrated that the
proportion of severe traumatic injuries increased during the
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COVID-19 pandemic, despite a modest decline in the overall
number of trauma admissions. At the same time, the incidence
of complications, including pneumonia, sepsis, acute kidney
injury, and surgical site infections, increased significantly.
The authors concluded that the COVID-19 pandemic itself
represented an independent risk factor for the development of
complications in trauma patients [4].

Gunshot injuries involving the head and neck constitute a
particularly severe category of penetrating trauma and are
associated with exceptionally high mortality. A study from
the United States reported that the incidence of head and
neck gunshot injuries increased by more than 10% during
the initial months of the COVID-19 pandemic. Notably, this
increase coincided with the period of strict lockdown measures
implemented to control viral transmission [5].

Particular attention should also be paid to the pediatric
population. A study investigating pediatric firearm-related
traumatic brain injuries demonstrated an increase in both
self-inflicted and assault-related gunshot injuries during the
pandemic. In several trauma centers, mortality increased more
than threefold, while the need for neurosurgical interventions
doubled compared with the pre-pandemic period [6].

In addition to biological mechanisms, social factors played
a substantial role in the increased severity and incidence of
gunshot injuries during the pandemic. Social isolation, rising
unemployment, psychological stress, increased alcohol and
substance use, and a marked rise in firearm sales collectively
contributed to the escalation of firearm-related violence. Several
studies also reported a significant increase in first-time firearm
ownership, which may have contributed to the growing number
of both intentional and unintentional firearm injuries [2,7].

Overall, the available evidence indicates that the COVID-19
pandemic exerted a multifaceted impact on both the
epidemiology and clinical course of gunshot injuries. During
the pandemic, the incidence of firearm-related trauma increased,
particularly the proportion of penetrating injuries. Moreover,
COVID-19 infection was associated with a higher incidence of
complications and mortality, likely attributable to an exaggerated
systemic inflammatory response, thromboembolic disturbances,
and an increased risk of multiple organ dysfunction. Therefore,
the coexistence of COVID-19 infection and gunshot trauma may
be regarded as a synergistically aggravating clinical condition
that warrants special consideration in trauma and critical care
practice [3].

Therefore, the aim of the present study was to evaluate the
impact of COVID-19 infection on injury severity, clinical
course, complications, and hospital outcomes in patients with
gunshot injuries treated at the Central Clinical Military Hospital
of the Ministry of Defence of the Republic of Armenia.

Materials and Methods.

This retrospective descriptive-analytical study was conducted
at the Central Clinical Military Hospital of the Ministry of
Defence of the Republic of Armenia. The study included patients
with gunshot injuries who were hospitalized during 2020.

A total of 80 patients with gunshot injuries involving different
anatomical regions were enrolled. According to the anatomical
location of the injury, patients were classified into the following
groups:
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» abdominal gunshot injuries — 20 patients (25.0%);

* thoracic gunshot injuries — 15 patients (18.8%);

+ extremity gunshot injuries — 15 patients (18.8%);

* polytrauma involving gunshot injuries — 30 patients (37.5%).

Demographic, clinical, and therapeutic data were collected for
all patients, including age, sex, injury location, length of hospital
stay, requirement for intensive care unit (ICU) admission,
surgical interventions performed, incidence of complications,
and in-hospital outcomes. These variables are widely used
in studies evaluating gunshot injuries and trauma during the
COVID-19 pandemic [2].

Injury severity was assessed using the Injury Severity Score
(ISS), which is internationally recognized as the standard tool
for evaluating the anatomical severity of traumatic injuries. The
ISS was calculated for each patient based on the anatomical
characteristics of the injuries. In addition, the Glasgow Coma
Scale (GCS) was used to assess the level of consciousness,
particularly in patients with polytrauma and severe traumatic
injuries [8].

Both the ISS and GCS are well-established prognostic tools
for trauma patients and are widely applied in both civilian and
military trauma research [11,12].

The following clinical parameters were also evaluated:

* systolic blood pressure at hospital admission;
¢ heart rate;

* hemoglobin concentration;

¢ estimated blood loss;

» presence of shock;

* requirement for mechanical ventilation;

* length of stay in the intensive care unit;

* in-hospital mortality.

These variables are considered major prognostic indicators of
clinical outcomes following gunshot injuries and are routinely
employed in international trauma research [1].

Patient management was performed in accordance with
current military and civilian trauma management guidelines.
Depending on the clinical indications, patients underwent
primary surgical wound debridement, laparotomy, thoracotomy,
vascular and orthopedic procedures, as well as intensive anti-
shock management and intravenous fluid resuscitation.

Statistical analysis was performed using IBM SPSS Statistics
version 26.0 (IBM Corp., Armonk, NY, USA). Continuous
variables are presented as mean * standard deviation (mean
+ SD), whereas categorical variables are expressed as
absolute numbers (n) and percentages (%). Comparisons of
continuous variables between groups were performed using
the independent-samples Student's t-test, while categorical
variables were compared using the Pearson ¥* (chi-square)
test. Associations between variables were assessed using
Pearson's correlation analysis, with the correlation coefficient
(r) calculated accordingly. A p-value of <0.05 was considered
statistically significant.

Results and Discussion.

The study included 80 male patients with gunshot injuries
who were treated at the Central Clinical Military Hospital of the
Ministry of Defence of the Republic of Armenia during 2020.
The mean age of the patients was 32.8 + 9.1 years (range, 18—61
years).



Among the study population, polytrauma was the most
common injury pattern, observed in 30 patients (37.5%),
followed by abdominal gunshot injuries in 20 patients (25.0%),
thoracic gunshot injuries in 15 patients (18.8%), and extremity
gunshot injuries in 15 patients (18.8%) (Table 1).

Laboratory-confirmed COVID-19 infection was identified
in 55 (68.8%) patients, whereas 25 (31.2%) patients tested
negative for COVID-19.

Analysis of injury distribution demonstrated that polytrauma
was more prevalent among COVID-19-positive patients,
accounting for 24 (43.6%) cases, compared with 6 (24.0%) cases
in the COVID-19-negative group. Abdominal gunshot injuries
were recorded in 13 (23.6%) COVID-19-positive patients
and 7 (28.0%) COVID-19-negative patients, while thoracic
gunshot injuries occurred in 10 (18.2%) and 5 (20.0%) patients,
respectively. Extremity gunshot injuries were observed in 8
(14.6%) COVID-19-positive patients and 7 (28.0%) COVID-
19-negative patients.

Injury severity was assessed using the Injury Severity Score
(ISS). The results demonstrated that the mean ISS was 22.8 +
7.4 in the COVID-19-positive group, which was significantly
higher than that observed in the COVID-19-negative group
(152+£5.8,p<0.01).

Assessment using the Glasgow Coma Scale (GCS) revealed
a mean score of 12.9 £ 2.5 in COVID-19-positive patients
compared with 14.6 + 1.8 in COVID-19-negative patients
(p < 0.05), indicating a significantly greater impairment of
consciousness among patients with COVID-19 infection.

A total of 28 (35.0%) patients required admission to the
intensive care unit (ICU), of whom 24 were COVID-19-
positive. Mechanical ventilation was required in 14 (17.5%)
patients, with the majority (12 patients; 85.7%) belonging to the
COVID-19-positive group.

Blood or blood component transfusion was administered to
37 (46.3%) patients. The need for transfusion was significantly
greater among COVID-19-positive patients (52.7%) than among
COVID-19-negative patients (32.0%).

The overall mean length of hospital stay was 152 + 7.6
days. However, hospitalization was significantly longer in the
COVID-19-positive group (17.2 + 8.3 days) than in the COVID-
19-negative group (10.8 £ 4.9 days, p <0.01).

Complications were observed in 19 (23.8%) patients. The
overall complication rate was 29.1% among COVID-19-
positive patients, compared with 12.0% in the COVID-19-
negative group.

Among postoperative and in-hospital complications, surgical
site infections were the most frequent, occurring in 7 (8.8%)
patients, followed by pneumonia in 5 (6.3%) patients and sepsis
in 3 (3.8%) patients. Acute kidney injury was observed in 2
(2.5%) patients, while thromboembolic complications occurred
in 1 (1.3%) patient. Notably, the majority of cases of pneumonia,
acute kidney injury, and thromboembolic complications were
observed among COVID-19-positive patients.

Analysis of injury severity according to anatomical injury
location demonstrated that the highest Injury Severity Score
(ISS) values were recorded in patients with polytrauma (28.9
+ 7.2), followed by those with thoracic gunshot injuries (22.1
+ 5.6) and abdominal gunshot injuries (19.6 = 4.8). The lowest
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mean ISS (11.4 £+ 3.5) was observed in patients with isolated
extremity gunshot injuries.

In-hospital mortality was recorded in 7 (8.8%) patients. Among
COVID-19-positive patients, 6 (10.9%) died, whereas 1 (4.0%)
death occurred in the COVID-19-negative group. The leading
causes of death were multiple organ failure, hemorrhagic shock,
sepsis, and severe respiratory failure.

The findings of the present study demonstrate that COVID-19
infection was associated with greater injury severity, a higher
rate of intensive care unit admission, prolonged hospitalization,
an increased incidence of complications, and higher in-hospital
mortality among patients with gunshot injuries. These results
suggest that COVID-19 may adversely affect the clinical course
and outcomes of patients sustaining gunshot trauma.

Of the 80 patients included in the study, 71 (88.8%) underwent
surgical interventions of varying complexity, whereas 9 (11.2%)
were managed conservatively. The most frequently performed
procedures were laparotomy, undertaken in 20 (25.0%) patients,
and primary surgical debridement of extremity gunshot injuries,
performed in 15 (18.8%) patients.

Hemodynamic Parameters at Admission:

At the time of admission, the mean systolic blood pressure was
108.4 = 18.6 mmHg, while the mean heart rate was 102.7 £21.4
beats/min. Clinical signs of hemorrhagic shock were observed
in 18 (22.5%) patients, most of whom had sustained polytrauma
or abdominal gunshot injuries.

Pulmonary Involvement in COVID-19-Positive Patients:

Chest computed tomography (CT) examinations of the 55
COVID-19-positive patients revealed varying degrees of
pulmonary involvement. The most common finding was CT-2
pulmonary involvement, which was observed in 21 (38.2%)
patients.

Analysis of In-Hospital Mortality According to Injury Type:

The overall in-hospital mortality rate was 8.8% (7 patients).
The highest mortality was observed among patients with
polytrauma, with 5 (16.7%) deaths, whereas no deaths were
recorded in patients with isolated extremity gunshot injuries.

Length of Stay in the Intensive Care Unit:

Among the 28 patients admitted to the intensive care unit
(ICU), the mean length of ICU stay was 6.8 + 3.4 days. COVID-
19-positive patients had a significantly longer ICU stay (7.4 +
3.6 days) compared with COVID-19-negative patients (4.2 +
1.9 days, p < 0.05).

Correlation Analysis:

Correlation analysis demonstrated a significant positive
association between the Injury Severity Score (ISS) and the
length of hospital stay (r = 0.61, p < 0.001). The presence
of COVID-19 infection was also positively correlated with
intensive care unit (ICU) admission (r = 0.42, p < 0.01), the
development of postoperative complications (r = 0.38, p <
0.05), and in-hospital mortality (r = 0.34, p <0.05).

The findings of the present study suggest that COVID-19
infection may have acted as a factor aggravating the clinical
course of patients with gunshot injuries. Of the 80 male patients
included in the study, 55 (68.8%) were COVID-19-positive and
25 (31.2%) were COVID-19-negative. The high proportion of



Table 1. Distribution of Patients According to the Type of Injury.

Type of Injury

n

%

Abdominal gunshot injury

20

25.0

Thoracic gunshot injury

15

18.8

Extremity gunshot injury

15

18.8

Polytrauma

30

37.5

Total

80

100

Table 2. Comparative Characteristics of COVID-19-Positive and COVID-19-Negative Patients.

Variable

COVID (+) n=55

COVID (-) n=25

Age (years)

33.448.9

31.6+9.2

>0.05

ISS- Injury Severity Score

22.8+7.4

15.245.8

<0.01

GCS- Glasgow Coma Scale

12.9£2.5

14.6+1.8

<0.05

ICU admission

24 (43.6%)

4(16.0%)

<0.05

Mechanical ventilation

12 (21.8%)

2 (8.0%)

<0.05

Blood transfusion

29 (52.7%)

8 (32.0%)

<0.05

Length of hospital stay (days)

17.248.3

10.8+4.9

<0.01

Complications

16 (29.1%)

3 (12.0%)

<0.05

In-hospital mortality

6 (10.9%)

1 (4.0%)

<0.05

Table 3. Postoperative and In-Hospital Complications.

Complication

%

Surgical site infection

8.8

Pneumonia

6.3

Sepsis

3.8

Acute kidney injury

2.5

Thromboembolic complications

—INDIWn =

1.3

Total

23.8

Table 4. Mean Injury Severity Score (ISS) According to the Type of Injury.

Type of Injury

ISS (M£SD)

Extremity gunshot injury

11.4+3.5

Abdominal gunshot injury

19.6+4.8

Thoracic gunshot injury

22.1+5.6

Polytrauma

28.9+7.2

Table 5. Surgical Procedures Performed.

Surgical Procedure

%

Laparotomy

20

25.0

Thoracotomy

11

13.8

Primary surgical debridement of extremity gunshot injuries

15

18.8

Vascular reconstruction

7.5

Osteosynthesis

10.0

Combined surgical procedures

13.8

Conservative treatment

11.2

Total

80

100

Table 6. Main Clinical Parameters at Admission.

Parameter

M+SD

Systolic blood pressure (mmHg)

108.4+18.6

Heart rate (beats/min)

102.7+21.4

Hemoglobin (g/L)

109.5421.3

Glasgow Coma Scale (GCS)

13.4+2.4

Injury Severity Score (ISS)

20.4+8.6
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Table 7. Severity of Pulmonary Involvement on Chest CT in COVID-19-Positive Patients.

Chest CT Severity Grade n
CT-1 18
CT-2 21
CT-3 12
CT-4 4

Table 8. In-Hospital Mortality According to Injury Type.

Injury Type Deaths (n)
Extremity gunshot injury 0
Abdominal gunshot injury 1
Thoracic gunshot injury 1
Polytrauma 5
Overall 7

%
32.7
38.2
21.8
7.3

Mortality (%)
0

5.0

6.7

16.7

8.8

Table 9. Intensive Care Unit (ICU) Treatment Characteristics According to COVID-19 Status.

Parameter COVID (+)
ICU admission, n (%) 24 (43.6%)
Length of ICU stay (days), mean + SD 7.4£3.6

Mechanical ventilation, n (%) 12 (21.8%)

Table 10. Correlation Analysis of the Main Clinical Variables.

Variables

Injury Severity Score (ISS) — Length of hospital stay 0.61
COVID-19 infection — ICU admission 0.42
COVID-19 infection — Postoperative complications 0.38
COVID-19 infection — In-hospital mortality 0.34
Injury Severity Score (ISS) — In-hospital mortality 0.58

COVID-19-positive patients reflects the study period (2020),
when the COVID-19 pandemic coincided with a substantial
influx of military trauma patients.

In our cohort, the mean Injury Severity Score (ISS) was
significantly higher among COVID-19-positive patients than
among COVID-19-negative patients (22.8 + 7.4 vs. 15.2
+ 5.8, p < 0.01), indicating that patients with concomitant
COVID-19 presented with more severe injuries at admission.
Similar findings have been reported by Kaufman et al., who
demonstrated that trauma patients with COVID-19 had a
significantly higher risk of adverse clinical outcomes and
mortality, even after adjustment for injury severity [3]. Our
findings therefore support the growing body of evidence
suggesting that COVID-19 infection may independently worsen
the clinical prognosis of trauma patients.

The need for intensive care was also substantially greater
among COVID-19-positive patients. In the present study, 24
(43.6%) COVID-19-positive patients required admission to
the intensive care unit (ICU), compared with only 4 (16.0%)
COVID-19-negative patients. These findings indicate that
concomitant COVID-19 infection considerably increased the
demand for intensive care among patients with gunshot injuries.
Likewise, Jang et al. reported that the COVID-19 pandemic
altered both the severity profile of traumatic injuries and the
spectrum of complications, with increased rates of pneumonia,
sepsis, acute kidney injury, and surgical site infections among
trauma patients [4]. Consistent with these observations,
postoperative complications occurred in 16 (29.1%) COVID-
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Correlation coefficient (r)

COVID ()
4 (16.0%)
42419

2 (8.0%)

p-value
<0.001
<0.01
<0.05
<0.05
<0.001

19-positive patients compared with 3 (12.0%) COVID-19-
negative patients in our study.

The requirement for mechanical ventilation was also markedly
higher among COVID-19-positive patients. Mechanical
ventilation was required in 12 (21.8%) COVID-19-positive
patients, compared with only 2 (8.0%) COVID-19-negative
patients. This difference can be explained not only by the
greater severity of traumatic injuries but also by pulmonary
involvement associated with COVID-19 infection. Chest
computed tomography (CT) demonstrated advanced pulmonary
involvement in a substantial proportion of COVID-19-positive
patients, with CT-3 findings in 12 (21.8%) patients and CT-4
findings in 4 (7.3%) patients. Consequently, COVID-19-related
respiratory impairment likely contributed to the increased need
for endotracheal intubation and mechanical ventilation. Previous
studies have likewise shown that pulmonary involvement
and the increased risk of acute respiratory distress syndrome
(ARDS) in patients with COVID-19 substantially increase the
likelihood of invasive mechanical ventilation [14].

Hospitalization was significantly prolonged among COVID-
19-positive patients. The mean length of hospital stay was 17.2
+ 8.3 days in the COVID-19-positive group compared with
10.8 + 4.9 days in the COVID-19-negative group (p < 0.01),
indicating a more prolonged and resource-intensive clinical
course. Kaufman et al. similarly identified COVID-19 infection
as an independent predictor of poorer hospital outcomes in
trauma patients [3]. Our findings further support this association,
as COVID-19-positive patients also experienced significantly
longer stays in the ICU (7.4 £ 3.6 vs. 4.2 = 1.9 days).



Overall, postoperative and in-hospital complications were
observedin 19(23.8%) patients. The most frequent complications
included surgical site infection (7 patients, 8.8%), pneumonia (5
patients, 6.3%), sepsis (3 patients, 3.8%), acute kidney injury (2
patients, 2.5%), and thromboembolic complications (1 patient,
1.3%). Similar patterns have been described by Jang et al.,
who reported increased rates of acute kidney injury, surgical
site infection, pneumonia, and sepsis among trauma patients
during the COVID-19 pandemic [4]. Notably, in our study,
the incidence of complications was more than twice as high
among COVID-19-positive patients compared with COVID-
19-negative patients (29.1% vs. 12.0%), further supporting the
hypothesis that concomitant COVID-19 infection adversely
affects the clinical course of patients with gunshot injuries.

Regarding the anatomical distribution of injuries, polytrauma
was the most common injury pattern, accounting for 30 cases
(37.5%). This was followed by abdominal gunshot injuries in
20 patients (25.0%), thoracic gunshot injuries in 15 patients
(18.8%), and isolated extremity gunshot injuries in 15 patients
(18.8%). Patients with polytrauma exhibited the highest mean
Injury Severity Score (ISS) (28.9 £ 7.2) and the highest in-
hospital mortality rate, with 5 deaths (16.7%). These findings
are consistent with the trauma literature, in which polytrauma
is recognized as one of the strongest predictors of mortality
and adverse clinical outcomes. Nevertheless, it should be
emphasized that our study did not include a pre-pandemic
comparison group; therefore, the high proportion of polytrauma
cases cannot be directly attributed to the COVID-19 pandemic.

International epidemiological studies have demonstrated that
the incidence of gunshot injuries increased in several countries
during the COVID-19 pandemic. In a multicenter study,
McGraw et al. reported a significant increase in firearm-related
trauma admissions across six Level I trauma centers in the
United States during the pandemic restrictions [2]. Similarly,
Moisan et al. observed an increase in the number of patients with
gunshot injuries during the COVID-19 pandemic in Canada [1].
Although our study was not designed to evaluate changes in the
incidence of gunshot injuries, as it included only patients treated
during 2020, our findings complement the existing literature by
demonstrating that COVID-19-positive patients with gunshot
injuries experienced a more severe clinical course than COVID-
19-negative patients.

Analysis of mortality demonstrated an overall in-hospital
mortality rate of 8.8% (7 patients). Six deaths (10.9%) occurred
among COVID-19-positive patients, whereas only one death
(4.0%) was recorded in the COVID-19-negative group.
According to injury type, the highest mortality rate was observed
among patients with polytrauma (5 deaths, 16.7%), followed
by thoracic gunshot injuries (1 death, 6.7%) and abdominal
gunshot injuries (1 death, 5.0%). No deaths occurred among
patients with isolated extremity gunshot injuries. Kaufman et
al. likewise reported that COVID-19 infection was associated
with an increased risk of mortality among trauma patients [3].
Our findings support this observation, demonstrating a higher
mortality rate in COVID-19-positive patients than in COVID-
19-negative patients.

Correlation analysis further confirmed the relationship
between injury severity and clinical outcomes. Injury Severity
Score (ISS) demonstrated a significant positive correlation
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with both the length of hospital stay (r = 0.61, p < 0.001) and
in-hospital mortality (r = 0.58, p < 0.001) [13]. Furthermore,
the presence of COVID-19 infection was positively associated
with intensive care unit (ICU) admission (r = 0.42, p < 0.01),
postoperative complications (r = 0.38, p <0.05), and in-hospital
mortality (r=0.34, p <0.05). These findings indicate that clinical
outcomes following gunshot injuries were influenced not only
by the anatomical severity of trauma but also by concomitant
COVID-19 infection.

The adverse impact of COVID-19 on the outcomes of
patients with gunshot injuries may be explained by several
pathophysiological mechanisms. Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection induces
a systemic inflammatory response, endothelial injury,
hypercoagulability, microvascular thrombosis, and pulmonary
damage. These pathological processes may exacerbate
hemorrhagic shock, aggravate tissue hypoxia, and promote
the development of multiple organ failure. Consequently, the
combination of gunshot trauma and COVID-19 infection may
be regarded as a mutually aggravating clinical condition. Similar
findings have been reported in international multicenter trauma
registries, where COVID-19 infection has been identified as an
independent predictor of adverse clinical outcomes [15].

Several limitations of this study should be acknowledged.
First, this was a single-center retrospective study, which may
limit the generalizability of the findings. Second, the absence of
a pre-pandemic comparison group precluded direct assessment
of the impact of the COVID-19 pandemic on the incidence and
characteristics of gunshot injuries. In addition, the relatively
high proportion of COVID-19-positive patients likely reflects
the epidemiological situation during 2020 and the specific
role of a military referral hospital. Despite these limitations,
the present study provides valuable evidence regarding the
clinical characteristics and outcomes of patients with gunshot
injuries treated at a military hospital in Armenia during the
COVID-19 pandemic. Our findings demonstrate that patients
with concomitant COVID-19 infection experienced more severe
injuries, required intensive care more frequently, had higher
rates of postoperative complications, and exhibited greater in-
hospital mortality than COVID-19-negative patients.

Conclusion.

The findings of the present study demonstrate that COVID-19
infection had a significant impact on the clinical course
and outcomes of patients with gunshot injuries. Compared
with COVID-19-negative patients, those with concomitant
COVID-19 infection exhibited significantly greater injury
severity, as reflected by a higher mean Injury Severity Score
(ISS) (22.8 + 7.4 vs. 15.2 £ 5.8, p < 0.01), a higher rate of
intensive care unit (ICU) admission (43.6% vs. 16.0%), a greater
requirement for mechanical ventilation (21.8% vs. 8.0%), and a
significantly longer hospital stay (17.2 + 8.3 vs. 10.8 + 4.9 days,
p<0.01).

Postoperative and in-hospital complications were more frequent
among COVID-19-positive patients than among COVID-19-
negative patients (29.1% vs. 12.0%). Likewise, in-hospital
mortality was higher in the COVID-19-positive group (10.9%
vs. 4.0%). The highest mortality rate was observed among



patients with polytrauma (16.7%), who also demonstrated the
highest mean Injury Severity Score (ISS) (28.9 + 7.2).

Correlation analysis identified injury severity as an important
predictor of adverse clinical outcomes. Injury Severity Score
(ISS) showed significant positive correlations with both the
length of hospital stay (r = 0.61, p < 0.001) and in-hospital
mortality (r = 0.58, p < 0.001). In addition, the presence
of COVID-19 infection was associated with an increased
likelihood of ICU admission, postoperative complications, and
in-hospital mortality.

Taken together, these findings indicate that the combination
of COVID-19 infection and gunshot trauma may be regarded
as a mutually aggravating clinical condition requiring early
diagnosis, close monitoring, and a multidisciplinary treatment
strategy to improve clinical outcomes.
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AHHOTANHSA

Heas wuccaenoBanms: OICHUTH BIMSHUC HWHOEKIUU
COVID-19 Ha TsK€CTh MOBPEKACHUM, KIMHUUECKOE TEUeHUE,
Pa3BUTHE OCIOKHCHHUN U HICXO/IBI TOCTIUTAJII3AINH Y TTAITCHTOB
C OTHECTPEIHHBIMH PAaHCHUSMH.

Marepuanasl u MeTOAbl: PeTpoCIeKTHBHOE ONHCATEeIBHO-
AQHATUTHYECKOE WCCIIEAOBaHUE TIPOBeAcHO B LleHTpambpHOM
KITHHAYECKOM BOCHHOM rocImTane MunncTepcTBa
oboponsl PecnyOnmmku  Apmenus. B wmccienoBanme Opun
BKIIFOYeHBI 80 MYXYHH C OTHECTPENBHBIMH pPAaHEHISIMH,
TOCHUTANN3UPOBaHHEIX B TeueHume 2020 roma. U3 mux 55
(68,8%) manmentoB 6pu COVID-19-nonoxuTensHpIMY, a 25
(31,2%) — COVID-19-otpunarensHbiMA. TSHKECTh TPaBMBI
OIICHWBANM C WCHONb30BaHHeM Ikaisl Injury Severity Score
(ISS) u Glasgow Coma Scale (GCS). AHanH3upOBaIHN YaCTOTY
TOCHHUTANN3AIMY B OTJe/IeHNe MHTeHCUBHOU Tepamuu (OUT),
HEOOXOMUMOCTh MPOBEACHHSI HMCKYCCTBEHHON BEHTHJISIIMU
nérxkux  (UBJI), mpomOKUTENBHOCT, — TOCHUTAIM3AIINH,
YacTOTy OCJIOXXKHEHMH M BHYTPHUOOIBHUYHYIO JIETAJIBHOCTb.
Pesynwsrarel: Cpeanee 3naucHue ISS ObLIIO JOCTOBEPHO BHIIIE
y mnanueHtoB ¢ COVID-19 mo cpaBuenuto ¢ COVID-19-
oTpuarenbHbIMu narenTamu (22,8 £ 7,4 mpotus 15,2+ 5,8; p<
0,01). B To xe Bpems cpenuuii mokaszarenb GCS ObLT 10CTOBEPHO
Huxe B rpynre nauuesto ¢ COVID-19 (12,9 +2,5 npotus 14,6
+ 1,8; p < 0,05). l'ociuranu3anus B OTACICHUE HHTCHCUBHOM
Tepanuu morpedoBanack 43,6% COVID-19-monoxuTeabHBIX
nauueHToB 1o cpaBHeHUIo ¢ 16,0% COVID-19-oTpuuarenbHbIX.
UckyccTBeHHAass BeHTWIANMS JETKUX ObUTa HeoOXoawmMa B
21,8% u 8,0% ciryuaeB cOOTBETCTBEHHO. YacToTa OCIOKHEHUI
cocrasuna 29,1% B rpymne COVID-19-nmonoxuTensHbIX
nanueHtoB U 12,0% B rpynne COVID-19-orpunarensHbIX.
BryrpuboneHu4Has jeranbHOCTh coctaBmia  10,9% n
4,0% coorBeTrcTBeHHO. KOppemsuoHHBIH aHamu3 BBIIBUI
JOCTOBEPHYIO TOJIOKUTEIBHYIO CBSI3b MEXKIY MoKkazaTenem [SS
1 IIPOIOIDKUTENEHOCTEIO roctuTanu3arm (= 0,61; p < 0,001),
a takke Mexnay ISS m nerampHOCTBRIO (¥ = 0,58; p < 0,001).
3akiatouenue: HMuadekums COVID-19 y mamueHToB C
OTHECTPENbHBIMH DPaHEHHSMH acCOIMMpPOBaHa ¢ OobIrei
TSKECTHIO TPABMBI, IIOBBIIICHHOM TOTPEOHOCTHI0 BHHTEHCHBHOM
Teparnuu, 60Jiee BRICOKON YaCTOTOM OCI0KHEHHMA 1 JIETATbHOCTH,
a TaKokKe C YBEJIMYEHUEM MPOAOJKUTEIHHOCTH FOCIUTATIN3AIHH.
Coueranne COVID-19 u orHecTpelnbHON TpaBMBI CIEAyeT
paccMaTpuBaTh Kak B3aWMHO OTSATOIIAONIee KIMHUYECKOE
cocTosiHUe, Tpebyrolee paHHEH NTUarHOCTUKU, HHTEHCUBHOTO
MOHHUTOPHHIA ¥ MYJIBTHAUCIUILTHHAPHOTO TIOAX0/1a K JICYCHHUIO.
KumroueBnsie cioBa: COVID-19, orsecTpenbHble paHEHHS,
TpaBma, Injury Severity Score (ISS), oTnencHue HHTCHCUBHOM
Teparuu, OCIOKHECHUS, JICTATLHOCTb.
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