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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 
± 7.4 vs. 15.2 ± 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 

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-CoV-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:

•	 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 χ² (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).
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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 
(15.2 ± 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 15.2 ± 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 

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

Variable COVID (+)   n=55 COVID (-) n=25 p
Age (years) 33.4±8.9 31.6±9.2 >0.05
ISS- Injury Severity Score 22.8±7.4 15.2±5.8 <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) 17.2±8.3 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 2. Comparative Characteristics of COVID-19-Positive and COVID-19-Negative Patients.

Complication n %
Surgical site infection 7 8.8
Pneumonia 5 6.3
Sepsis 3 3.8
Acute kidney injury 2 2.5
Thromboembolic complications 1 1.3
Total 19 23.8

Table 3. Postoperative and In-Hospital Complications.

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

Surgical Procedure n %
Laparotomy 20 25.0
Thoracotomy 11 13.8
Primary surgical debridement of extremity gunshot injuries 15 18.8
Vascular reconstruction 6 7.5
Osteosynthesis 8 10.0
Combined surgical procedures 11 13.8
Conservative treatment 9 11.2
Total 80 100

Table 5. Surgical Procedures Performed.

Parameter M±SD
Systolic blood pressure (mmHg) 108.4±18.6
Heart rate (beats/min) 102.7±21.4
Hemoglobin (g/L) 109.5±21.3
Glasgow Coma Scale (GCS) 13.4±2.4
Injury Severity Score (ISS) 20.4±8.6

Table 6. Main Clinical Parameters at Admission.



82

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-

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).

Chest CT Severity Grade n %
CT-1 18 32.7
CT-2 21 38.2
CT-3 12 21.8
CT-4 4 7.3

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

Injury Type Deaths (n) Mortality (%)
Extremity gunshot injury 0 0
Abdominal gunshot injury 1 5.0
Thoracic gunshot injury 1 6.7
Polytrauma 5 16.7
Overall 7 8.8

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

Parameter COVID (+) COVID (-)
ICU admission, n (%) 24 (43.6%) 4 (16.0%)
Length of ICU stay (days), mean ± SD 7.4±3.6 4.2±1.9
Mechanical ventilation, n (%) 12 (21.8%) 2 (8.0%)

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

Variables Correlation coefficient (r) p-value
Injury Severity Score (ISS) – Length of hospital stay 0.61 <0.001
COVID-19 infection – ICU admission 0.42 <0.01
COVID-19 infection – Postoperative complications 0.38 <0.05
COVID-19 infection – In-hospital mortality 0.34 <0.05
Injury Severity Score (ISS) – In-hospital mortality 0.58 <0.001

Table 10. Correlation Analysis of the Main Clinical Variables.
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Overall, postoperative and in-hospital complications were 
observed in 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 

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 
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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.

REFERENCES
1. Moisan P, Aiyar M, Francoeur W, et al. Impact of the 
COVID-19 pandemic on gunshot injuries at a level-1 trauma 
centre: A retrospective study on a 5-year period. Canadian 
Journal of Surgery. 2025;68:E438-E443.
2. Michael J.A, Roberts M.E, Haiflich A.N, et al. Effects of the 
COVID-19 pandemic on the trauma population in a Level 1 
trauma center. The American Surgeon. 2023;89:3962-3964.
3. Kaufman E.J, Ong A.W, Cipolle M.D, et al. The impact 
of COVID-19 infection on outcomes after injury in a state 
trauma system. Journal of Trauma and Acute Care Surgery. 
2021;91:559-565.
4. Jang M, Lee M, Lee G, et al. Changes in injury pattern and 
outcomes of trauma patients after COVID-19 pandemic: A 
retrospective cohort study. Healthcare. 2023;11:1074.
5. Manhan A, Amin D, Smith R, et al. Incidence of gunshot 
wounds to head and neck increased during COVID-19 pandemic. 
Journal of Oral and Maxillofacial Surgery. 2021.
6. Sawaya J, McRae J.J.L.H, Mladenov G, et al. Effect of 
COVID-19 on pediatric gunshot wounds to the head at a level 1 
trauma center. Surgical Neurology International. 2024;15:405.
7. Schleimer J.P, McCort C.D, Shev A.B, et al. Firearm 
purchasing and firearm violence during the coronavirus 
pandemic in the United States: A cross-sectional study. Injury 
Epidemiology. 2021;8:43.
8. Shen C, Li N, Oh J.S. Early exposure: Rising assault-related 
firearm injuries in school-aged children during COVID years. 
BMC Research Notes. 2025;18:468.
9. Bonaventura A, Vecchié A, Dagna L, et al. Endothelial 
dysfunction and immunothrombosis as key pathogenic 
mechanisms in COVID-19. Nature Reviews Immunology. 
2021;21:319-329.
10. Gupta A, Madhavan M.V, Sehgal K, et al. Extrapulmonary 
manifestations of COVID-19. Nature Medicine. 2020;26:1017-
1032.
11. Teasdale G, Jennett B. Assessment of coma and impaired 
consciousness: A practical scale. The Lancet. 1974;304:81-84.
12. Baker S.P, O'Neill B, Haddon W, Jr., et al. The Injury 
Severity Score: A method for describing patients with multiple 
injuries and evaluating emergency care. Journal of Trauma. 
1974;14:187-196.

13. Hoth J.J, Wells J.D, Jones S.E, et al. Complement mediates 
a primed inflammatory response after traumatic lung injury. 
Journal of Trauma and Acute Care Surgery. 2014;76:601-609.
14. Berlin D.A, Gulick R.M, Martinez F.J. Severe Covid-19. 
The New England Journal of Medicine. 2020;383:2451-2460.
15. Martindale R. In response to: Biologic mesh implantation is 
associated with serious abdominal wall complications in patients 
undergoing emergency abdominal surgery — a randomized-
controlled clinical trial. Journal of Trauma and Acute Care 
Surgery. 2021;90:e54-e55. 

Аннотация
Цель исследования: Оценить влияние инфекции 

COVID-19 на тяжесть повреждений, клиническое течение, 
развитие осложнений и исходы госпитализации у пациентов 
с огнестрельными ранениями.

Материалы и методы: Ретроспективное описательно-
аналитическое исследование проведено в Центральном 
клиническом военном госпитале Министерства 
обороны Республики Армения. В исследование были 
включены 80 мужчин с огнестрельными ранениями, 
госпитализированных в течение 2020 года. Из них 55 
(68,8%) пациентов были COVID-19-положительными, а 25 
(31,2%) — COVID-19-отрицательными. Тяжесть травмы 
оценивали с использованием шкалы Injury Severity Score 
(ISS) и Glasgow Coma Scale (GCS). Анализировали частоту 
госпитализации в отделение интенсивной терапии (ОИТ), 
необходимость проведения искусственной вентиляции 
лёгких (ИВЛ), продолжительность госпитализации, 
частоту осложнений и внутрибольничную летальность. 
Результаты: Среднее значение ISS было достоверно выше 
у пациентов с COVID-19 по сравнению с COVID-19-
отрицательными пациентами (22,8 ± 7,4 против 15,2 ± 5,8; p < 
0,01). В то же время средний показатель GCS был достоверно 
ниже в группе пациентов с COVID-19 (12,9 ± 2,5 против 14,6 
± 1,8; p < 0,05). Госпитализация в отделение интенсивной 
терапии потребовалась 43,6% COVID-19-положительных 
пациентов по сравнению с 16,0% COVID-19-отрицательных. 
Искусственная вентиляция лёгких была необходима в 
21,8% и 8,0% случаев соответственно. Частота осложнений 
составила 29,1% в группе COVID-19-положительных 
пациентов и 12,0% в группе COVID-19-отрицательных. 
Внутрибольничная летальность составила 10,9% и 
4,0% соответственно. Корреляционный анализ выявил 
достоверную положительную связь между показателем ISS 
и продолжительностью госпитализации (r = 0,61; p < 0,001), 
а также между ISS и летальностью (r = 0,58; p < 0,001). 
Заключение: Инфекция COVID-19 у пациентов с 
огнестрельными ранениями ассоциирована с большей 
тяжестью травмы, повышенной потребностью в интенсивной 
терапии, более высокой частотой осложнений и летальности, 
а также с увеличением продолжительности госпитализации. 
Сочетание COVID-19 и огнестрельной травмы следует 
рассматривать как взаимно отягощающее клиническое 
состояние, требующее ранней диагностики, интенсивного 
мониторинга и мультидисциплинарного подхода к лечению. 
Ключевые слова: COVID-19, огнестрельные ранения, 
травма, Injury Severity Score (ISS), отделение интенсивной 
терапии, осложнения, летальность.
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