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Summary

Introduction. Infection caused by the novel coronavirus (SARS-
CoV-2) emerged in 2019 in China and rapidly spread worldwide. This
highly contagious virus is transmitted primarily through respiratory
droplets and may lead to Severe Acute Respiratory Syndrome (SARS).
The World Health Organization (WHO) declared Coronavirus Disease
2019 (COVID-19) a global pandemic on March 11, 2020. This study
analyzed patients hospitalized at the University Clinical Center of Re-
public of Srpska (UCC RS) during the first 12 months of the pandemic.

Methods. Data from all patients with laboratory-confirmed SARS-
CoV-2 infection, diagnosed using real-time reverse transcription poly-
merase chain reaction (RT-PCR), were collected between March 2020
and March 2021. Patients were analyzed according to age, sex, severity
of clinical presentation, duration of hospitalization, and the outcome.

Results. One year after the first confirmed COVID-19 case in Republic
of Srpska, a total of 5,956 COVID-19-positive patients were hospital-
ized, including 3,662 males and 2,294 females. The mean duration of
hospitalization was nine days, with a statistically significant difference
across clinics (p =0.001). Patients older than 60 years represented the
most prevalent age group. During the observed period, 84.53% of pa-
tients recovered, while 15.47% died. Cardiovascular diseases were the
most common comorbidities, presented in 24.71% of patients.

Conclusion. Male patients were more frequently hospitalized than
females, with statistically significant sex differences observed only at
the Anaesthesia and Intensive Care Clinic (p < 0.05). Patients older
than 60 years were more susceptible to severe complications and fa-
tal outcomes, with a predominance of male sex.

Key words: coronavirus, covid-19, pandemic, hospital treatment,
outcome

Introduction

In late 2019, a cluster of cases of pneumonia of unknown etiology was reported in Wuhan, Hu-
bei Province, China. Subsequent epidemiological investigations led to the identification of a
novel coronavirus as the causative agent of the outbreak. On January 7, 2020, Chinese author-
ities officially confirmed the discovery of this previously unknown virus, later designated as
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severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) [1, 2]. The disease caused
by this virus was named Coronavirus Disease
2019 (COVID-19).

Genomic and phylogenetic analyses demon-
strated that SARS-CoV-2 belonged to the
Betacoronavirus genus and shared significant
sequence homology with coronaviruses de-
tected in bats, suggesting a zoonotic origin [3].
However, despite extensive research efforts, the
precise source and intermediate host responsi-
ble for transmission to humans remained uncer-
tain [4]. The rapid spread of the virus shortly af-
ter its identification indicated a high capacity for
human-to-human transmission and posed an
unprecedented global public health challenge.

SARS-CoV-2 is primarily transmitted via
respiratory droplets and close interpersonal
contact, particularly in settings involving pro-
longed exposure [5]. Following infection, the
incubation period is variable, most commonly
ranging from two to 14 days, with the majority
of symptomatic cases developing clinical man-
ifestations within the first week after exposure.
COVID-19 is associated with a broad spectrum
of clinical presentations, ranging from asymp-
tomatic infection and mild upper respiratory
symptoms to severe viral pneumonia and crit-
ical illness characterized by acute respiratory
distress syndrome (ARDS), septic shock, and
multiorgan dysfunction [6].

Beyond the acute phase of infection,
COVID-19 has been shown to exacerbate pre-ex-
isting respiratory and cardiovascular diseases
and may result in long-term pulmonary sequel-
ae. Emerging evidence suggests that a subset of
recovered patients develops persistent respira-
tory symptoms and radiological abnormalities
consistent with post-inflammatory pulmonary
fibrosis, highlighting the potential long-term
burden of the disease on healthcare systems [7].

Laboratory confirmation of SARS-CoV-2
infection relies on molecular diagnostic tech-
niques, with real-time reverse transcription
polymerase chain reaction (RT-PCR) consid-
ered the gold standard for detection of viral
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RNA in respiratory specimens [8]. During the
first year of the pandemic, diagnostic strategies
focused on timely identification of infected in-
dividuals to facilitate isolation, contact tracing,
and appropriate clinical management.

At the beginning of the pandemic, no spe-
cific antiviral therapy with proven efficacy
against SARS-CoV-2 was widely available.
Treatment strategies were primarily support-
ive and based on symptom severity, including
oxygen supplementation, ventilatory support,
and management of complications [9]. Clinical
decision-making was guided by continuously
evolving national and international recom-
mendations, as evidence regarding therapeu-
tic interventions gradually emerged [10].

Given the rapid global spread of the disease
and the increasing number of affected coun-
tries, the World Health Organization (WHO)
declared COVID-19 a global pandemic on
March 11, 2020 [11]. In Republic of Srpska, the
first laboratory-confirmed case of COVID-19
was recorded on March 5, 2020. Shortly there-
after, emergency public health measures were
implemented, including restrictions on move-
ment, reorganization of healthcare services,
and expansion of hospital capacities dedicated
to the treatment of COVID-19 patients [12, 13].

The University Clinical Center of Repub-
lic of Srpska (UCC RS), as the largest tertiary
healthcare institution in the region, was desig-
nated as a key referral center for the manage-
ment of hospitalized COVID-19 patients. In
response to the evolving epidemiological sit-
uation, multiple hospital clinics were reorga-
nized to accommodate patients with varying
degrees of disease severity, ranging from mild
and moderate cases requiring inpatient moni-
toring to critically ill patients requiring inten-
sive care support.

During the first year of the pandemic,
hospitals worldwide faced significant orga-
nizational and clinical challenges, including
shortages of personnel and equipment, rapidly
changing treatment protocols, and high num-
ber of patients. Hospital-based studies play a
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crucial role in understanding the real-world
clinical course of COVID-19, identifying risk
factors for severe disease and mortality, and
evaluating healthcare system responses during
public health emergencies.

The aim of this study was to provide a
comprehensive analysis of the clinical and ep-
idemiological characteristics of patients hospi-
talized with laboratory-confirmed COVID-19
at the University Clinical Center of Republic of
Srpska during the first 12 months of the pan-
demic. Specifically, the study sought to assess
patient demographics, disease severity, dura-
tion of hospitalization, distribution across hos-
pital clinics, comorbidities, and clinical out-
comes, with the goal of contributing to a better
understanding of the impact of COVID-19 on
hospitalized patients and informing future
preparedness and response strategies.

Methods
Study design and setting

This study was designed as a retrospective,
observational, single-center cohort study con-
ducted at the University Clinical Center of Re-
public of Srpska (UCC RS), the largest tertiary
healthcare institution in Republic of Srpska.
During the COVID-19 pandemic, UCC RS was
officially designated as a referral hospital for
the diagnosis and treatment of patients with
confirmed SARS-CoV-2 infection, providing
care for patients across a broad spectrum of
disease severity.

The study period encompassed the first 12
months of the pandemic, from March 5, 2020,
when the first confirmed COVID-19 case was
recorded in Republic of Srpska, until March
31, 2021. This time frame corresponds to the
initial and most challenging phase of the pan-
demic, characterized by limited therapeu-
tic options, evolving clinical guidelines, and
substantial organizational demands on the
healthcare system.
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Study population

The study population included all adult and pe-
diatric patients hospitalized at UCC RS during
the study period with laboratory-confirmed
SARS-CoV-2 infection. Confirmation of infec-
tion was based on the positive real-time reverse
transcription polymerase chain reaction (RT-
PCR) test performed on nasopharyngeal and/
or oropharyngeal swab samples, in accordance
with standardized diagnostic protocols [14].

Patients were eligible for inclusion if they
met the following criteria:

¢ hospitalization at UCC RS between

March 2020 and March 2021;

¢ laboratory confirmation of SARS-CoV-2

infection by RT-PCR;

¢ admission to one of the hospital clin-

ics designated for the treatment of
COVID-19 patients.

Patients with negative RT-PCR test re-
sults, those with clinically suspected but un-
confirmed COVID-19 infection, and patients
treated exclusively in outpatient settings were
excluded from the analysis. Each patient was
included only once in the study, and out-
comes were attributed to the clinic in which
the patient completed treatment.

Classification of clinical severity

Clinical severity at admission and during hos-
pitalization was classified into three catego-
ries—mild, severe, and critical—based on in-
stitutional protocols aligned with international
clinical management recommendations [6, 15].

e Mild disease was defined as the pres-
ence of mild clinical symptoms, with or
without radiological evidence of mild
pneumonia, not requiring supplemen-
tal oxygen therapy.

¢ Severe disease was defined by the pres-
ence of dyspnea, hypoxia (oxygen sat-
uration < 94% on room air), or lung
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involvement exceeding 50% on chest
imaging within 24-48 hours.

¢ Critical disease was defined as respirato-
ry failure requiring mechanical ventila-
tion, septic shock, or evidence of multi-
organ dysfunction necessitating admis-
sion to an intensive care unit.

Disease severity classification was used
both for descriptive analysis and for stratifica-
tion of patients according to the level of care
required during hospitalization.

Hospital organization and patient
distribution

In response to the increasing number of
COVID-19 cases, UCC RS underwent substan-
tial organizational restructuring during the
study period. Several hospital clinics were des-
ignated to manage COVID-19 patients, depend-
ing on disease severity and available resources.

Patients were hospitalized and treated in
the following units:

e Infectious Diseases Clinic (IDC),

* Lung Diseases Clinic (LDC),
Anaesthesia and Intensive Care Clinic
(AICO),

* Emergency Medicine Center (EMC),
Intensive Care Unit for Non-Surgical
Branches (ICU).

Transfers between clinics occurred as a
result of disease progression, improvement,
or logistical reorganization during different
pandemic waves. These transfers were docu-
mented in the hospital information system and
considered during data analysis.

Data collection

Data were obtained retrospectively from the
UCC RS Clinical Information System using
the Aqua software application. A standard-
ized data extraction protocol was developed
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to ensure consistency and completeness of
collected information.
The following variables were extracted:

® demographic characteristics (age and
sex),

¢ clinic of hospitalization,

¢ duration of hospital stay (in days),

¢ clinical severity category,

¢ documented comorbidities, with partic-
ular focus on cardiovascular and onco-
logical diseases,

¢ clinical outcome (recovery/discharge or
in-hospital death).

To preserve data integrity and patient con-
fidentiality, all data were anonymized prior to
analysis, and no personal identifiers were in-
cluded in the study dataset.

Outcomes

The primary outcome of the study was in-hos-
pital mortality. Secondary outcomes included
duration of hospitalization and distribution
of disease severity across different hospital
clinics. Recovery was defined as discharge
from hospital following clinical improve-
ment, while death was defined as in-hospi-
tal mortality occurring during the treatment
course for COVID-19.

Statistical analysis

Categorical variables were expressed as ab-
solute numbers and percentages. Continuous
variables were summarized using mean values
and standard deviations, as appropriate. Differ-
ences in categorical variables between groups
were analyzed using the Chi-square test.
Comparisons of hospitalization duration
across different clinics were performed to
assess variability related to disease severity
and level of care. A p-value of less than 0.05
was considered statistically significant for all
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analyses. Statistical analyses were performed
using IBM SPSS Statistics version 20.0 and
Microsoft Excel.

Results
Owverall patient characteristics

During the first year of the COVID-19 pan-
demic, from March 2020 to March 2021, a total
of 5,956 patients with laboratory-confirmed
SARS-CoV-2 infection were hospitalized in
clinics dedicated to COVID-19 treatment at
the University Clinical Center of Republic of
Srpska (UCC RS).

Among all hospitalized patients, 3,662
(61.48%) were males, while 2,294 (38.52%)
were females, indicating a clear predominance
of male patients in the hospitalized cohort.
With respect to disease severity at admission
or during hospitalization, severe clinical pre-
sentation was the most frequent, observed in
5,213 patients (87.52%). Critical illness was
documented in 569 patients (9.55%), whereas
mild clinical presentations were relatively un-
common, occurring in 178 patients (2.98%).

Hospitalized COVID-19 cases in the first pandemic year

Analysis of age distribution demonstrated
that patients older than 60 years constituted
the largest age group, accounting for 3,546 in-
dividuals (59.53%) of the total study popula-
tion. Patients younger than 21 years represent-
ed the least prevalent age category across all
clinics. No statistically significant differences
in age structure were observed when compar-
ing patient groups.

The mean duration of hospitalization for
the entire cohort was nine days, with a wide
range extending from 1 to 62 days. A statisti-
cally significant difference in hospitalization
duration was identified among different hos-
pital clinics (p = 0.001), reflecting differences
in disease severity and required levels of care.
Detailed demographic and clinical characteris-
tics of the overall hospitalized population are
presented in Table 1.

Comorbidities and overall outcomes

Assessment of comorbid conditions revealed
that cardiovascular diseases (CVDs) were the
most frequently documented comorbidities,
affecting 1,472 patients (24.71%). Oncological

Table 1. Characteristics of all COVID-19 positive patients hospitalized in UCC RS

Characteristic Number Percentage (%) MEAN=* SD P value
Total number of patients 5956 100 - -
Critical clinical presentation 569 9.55 - -
Severe clinical presentation 5213 87.52 - -
Mild clinical presentation 175 2.93 - -
Male 3662 61.48 732.4+778.24 -
Sex Female 2294 38.52 458.8+489.34 -
Most common age structure >60 59.53 - -
Mean duration of hospitalization 9 - - -
(number of days)
Comorbidity Cardiovascular 1472 24.71 - 0.074
Oncological 82 1.37 - 0.010
Dead 922 15.5 - 0.028

*SD - standard deviation; statistical test used: Chi-Square test; p - value < 0.05 is considered statistically significant
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diseases were recorded in 82 patients (1.37%).
Although cardiovascular comorbidities were
common, their overall distribution did not
reach statistical significance (p = 0.074), while
oncological comorbidities showed a statisti-
cally significant difference (p = 0.010).

Regarding clinical outcomes, 5,034 patients
(84.52%) recovered and were discharged,
whereas 922 patients (15.48%) died during hos-
pitalization. The observed in-hospital mortali-
ty rate was statistically significant (p = 0.028).
The ratio of recovered to deceased patients for
the entire cohort is illustrated in Figure 1.

Distribution of patients by hospital
clinics

During the study period, patients were dis-
tributed across five hospital units dedicated to
COVID-19 care. The largest number of patients
was treated in the Infectious Diseases Clinic
(IDC), with 3,000 hospitalizations, followed by
the Lung Diseases Clinic (LDC) with 2,043 pa-
tients. A total of 294 patients were treated in the
Anaesthesia and Intensive Care Clinic (AICC),
142 patients in the Emergency Medicine Center
(EMC), and 477 patients in the Intensive Care
Unit for Non-Surgical Branches (ICU).

Male predominance was observed in all
clinics, ranging from 53.06% in AICC to 70.65%
in ICU. A statistically significant difference in

sex distribution was identified only in AICC (p
= (0.042), while sex differences in other clinics
were not statistically significant.

Patients older than 60 years represent-
ed the most common age group in all clinics,
with the highest proportion observed in AICC
(77.92%). Clinic-specific demographic charac-
teristics are summarized in Table 2.

Disease severity by clinic

Marked differences in disease severity
distribution were observed among hospital
clinics. In the Infectious Diseases Clinic, the
majority of patients were with severe disease
(92.97%), while critical illness accounted for
only 2.06%, and mild disease for 4.97% of cas-
es. A similar pattern was observed in the Lung
Diseases Clinic, where 96.88% of patients had
severe disease, 2.87% were critically ill, and
0.25% had mild disease.

In contrast, clinics providing intensive
care managed predominantly critically ill
patients. In the Anaesthesia and Intensive
Care Clinic, 166 patients (56.49%) were ad-
mitted with critical illness, while 128 patients
(43.51%) had severe disease; no patients with
mild disease were treated in this clinic. Simi-
larly, the Intensive Care Unit treated 272 crit-
ically ill patients (56.97%) and 205 patients
(43.03%) with severe disease.

recovered
M died

0 1000 2000 3000

4000

5000 6000

Figure 1. Ratio of cured and patients who have died
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Table 2. Characteristics of COVID-19 positive patients divided by clinics

Lung : Intensive
" Anaesthesia  Emergency -
.. . .. diseases . . o care clinic for
Characteristic Infectous diseases clinic . . and intensive medicine .
clinic-old B non-surgical
. care clinic center
location branches
Total number of patients 3000 2043 294 142 477
Male ( 6}885760/) 1231 (60.25%) 156 (53.06%) 82 (57.75%) 337 (70.65%)
1144 o o o o
Female (38.13%) 812 (39.75%) 138 (46.94%) 60 (42.25%) 140 (29.35%)
p - value 0.149 0.129 0.042 0.104 0.252
Most common age structure >60 (50.86%) >60 (55.64%) >60 (77.92%) >60 (47.76%)  >60 (50.60%)
Average duration of
hospitalization (number of days) o1 o1 128 95 142
Cardiovascular 748 (24.93%) 290 (14.19%) 238 (80.95%) 17 (11.97%) 179 (37.53%)
Comorbidities
Oncological 17 (0.57%) 23 (1.13%) 6 (2.04%) 25 (17.61%) 11 (2.31%)
p - value 0.486 0.450 0.484 0.120 0.461
Died 175 (5.83%) 127 (6.22%) 259 (88.1%) 20 (14.08%) 341 (71.49%)
Released/cured (92812750/) 191 (93.78%) 35 (11.9%) 122 (85.92%) 136 (28.51%)
. (o]

The Emergency Medicine Center managed
a more heterogeneous patient population, in-
cluding 112 patients (78.87%) with severe dis-
ease, 9 patients (6.34%) with critical illness,
and 21 patients (14.79%) with mild clinical pre-
sentation.

Clinic-specific hospitalization duration
and comorbidities

The average length of hospitalization var-
ied across clinics. Mean hospital stay was 9.1
days in both the Infectious Diseases Clinic
and Lung Diseases Clinic, 12.8 days in the An-
aesthesia and Intensive Care Clinic, 9.5 days
in the Emergency Medicine Center, and it was
the longest in the Intensive Care Unit, with a
mean duration of 14.2 days.

Cardiovascular diseases were the most fre-
quently documented comorbidity in nearly all
clinics, particularly in AICC (80.95%) and ICU
(37.53%). An exception was observed in the
Emergency Medicine Center, where oncolog-
ical comorbidities (17.61%) were more preva-
lent. No statistically significant differences in
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comorbidity distribution were observed across
clinics (Table 2).

Outcomes by clinic

Clinical outcomes varied substantially de-
pending on the clinic and level of care provid-
ed. The Infectious Diseases Clinic reported
the highest recovery rate, with 2,825 patients
(94.17%) discharged after recovery and 175
deaths (5.83%). Similarly, in the Lung Diseas-
es Clinic, 1,916 patients (93.78%) recovered,
while 127 patients (6.22%) died.

In contrast, mortality was markedly higher
in clinics managing critically ill patients. In the
Anaesthesia and Intensive Care Clinic, only 35
patients (11.9%) recovered, while 259 patients
(88.1%) died. The Intensive Care Unit record-
ed 136 recoveries (28.51%) and 341 deaths
(71.49%), representing the highest absolute
number of deaths among all clinics.

In the Emergency Medicine Center, 122
patients (85.92%) recovered, while 20 patients
(14.08%) died. Clinic-specific outcomes are il-
lustrated in Figure 2.
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Figure 2. A review of recovered and patients who died by clinics

Discussion

This retrospective, single-center cohort study
provides a comprehensive overview of the clin-
ical and epidemiological characteristics, disease
severity, and outcomes of patients hospitalized
with COVID-19 at the University Clinical Center
of Republic of Srpska (UCC RS) during the first
year of the pandemic. As the tertiary referral in-
stitution designated for COVID-19 care, UCCRS
predominantly managed patients with moder-
ate to severe disease, which was reflected in the
high proportion of severe and critical cases and
the observed in-hospital mortality rate. Similar
hospital-based cohorts have reported compara-
ble disease severity distributions and outcomes,
emphasizing the importance of contextualizing
mortality rates within hospitalized populations
rather than the general population [16, 17].

Demographic characteristics and sex
distribution

Male patients accounted for nearly two thirds
of all hospitalizations in this study, indicating
a clear predominance of male sex among hos-
pitalized COVID-19 patients. This finding is
consistent with reports from multiple interna-
tional cohorts demonstrating higher rates of
severe disease, hospitalization, and mortality
among males compared with females [18, 19].
Biological differences in immune response,
sex-related hormonal effects, differential ex-
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pression of angiotensin-converting enzyme 2
(ACE2) receptors, as well as a higher preva-
lence of comorbidities among men, have been
proposed as potential mechanisms underly-
ing these observations [19].

Although male predominance was evident
across most hospital clinics, statistically signif-
icant sex differences were observed only in the
Anaesthesia and Intensive Care Clinic (AICC).
This suggests that male sex may be particular-
ly associated with progression to critical illness
requiring intensive care, rather than hospital-
ization alone. Similar patterns have been de-
scribed in other intensive care cohorts, where
male patients were disproportionately repre-
sented among those requiring mechanical ven-
tilation and advanced life support [20, 21].

Age structure and vulnerability of
older patients

Advanced age emerged as one of the most
prominent characteristics of the hospitalized
population, with patients older than 60 years
accounting for nearly 60% of all admissions.
This observation is in line with extensive evi-
dence demonstrating that older age is one of
the strongest predictors of severe COVID-19
and mortality [19, 22]. Age-related immunose-
nescence, the presence of multiple chronic dis-
eases, and reduced physiological reserve like-
ly contribute to increased vulnerability and
worse outcomes in elderly patients.
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The relatively small proportion of hospital-
ized children and young adults observed in this
study further supports previous findings that
younger populations are less likely to develop
severe clinical manifestations requiring hospital
treatment [23]. While children and adolescents
can be infected with SARS-CoV-2, their clinical
course is generally milder, which significantly
reduces the need for hospitalization.

Disease severity and hospital
organization

A striking finding of this study was the very
high proportion of patients with severe disease,
accounting for nearly 88% of all hospitaliza-
tions. This reflected the hospital-based nature
of the cohort and admission policies applied
during the first year of the pandemic, when hos-
pitalization was primarily reserved for patients
with significant respiratory compromise or a
high risk of disease progression. Similar distri-
butions of disease severity have been reported
in hospital-based studies conducted during the
early pandemic phase [24, 25].

Clear differences in disease severity distri-
bution were observed across hospital clinics,
reflecting their distinct roles within the institu-
tional COVID-19 care pathway. The Infectious
Diseases Clinic (IDC) and Lung Diseases Clin-
ic (LDC) mainly managed patients with severe
but stable disease, whereas the AICC and In-
tensive Care Unit (ICU) treated predominantly
critically ill patients. This organizational strat-
ification mirrors models described in other
healthcare systems, where stepwise escalation
of care was implemented to optimize resource
utilization during pandemic surges [20, 25].

Comorbidities and cardiovascular
disease burden

Cardiovascular diseases were the most frequent-
ly documented comorbidities in the hospitalized
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cohort, affecting approximately one quarter of
all patients. This finding is consistent with nu-
merous studies identifying cardiovascular con-
ditions as major risk factors for severe COVID-19
and adverse outcomes [21]. Patients with un-
derlying cardiovascular disease are more sus-
ceptible to acute cardiac complications during
SARS-CoV-2 infection, including myocardial in-
jury, arrhythmias, and heart failure, which may
contribute to disease progression and increased
mortality [18].

Although no statistically significant differ-
ences in the distribution of cardiovascular co-
morbidities were observed across clinics, their
high prevalence in intensive care settings un-
derscored the close relationship between car-
diovascular vulnerability and critical illness in
COVID-19. The higher prevalence of oncolog-
ical comorbidities observed in the Emergency
Medicine Center may reflect referral patterns
or underlying patient characteristics rather
than true epidemiological differences.

Clinical outcomes and mortality

The overall in-hospital mortality rate of 15.5%
observed in this study reflects the predomi-
nance of severe and critical cases in the hospi-
talized cohort. Mortality rates varied substan-
tially between clinics, highlighting the strong
association between disease severity and out-
come. High recovery rates exceeding 90% were
achieved in IDC and LDC, where patients with
moderate to severe but stable disease were pri-
marily treated. These findings are consistent
with reports indicating favorable outcomes
when timely supportive care and oxygen ther-
apy are provided [24, 25].

In contrast, mortality was markedly higher
in clinics managing critically ill patients. AICC
and ICU exhibited the highest mortality rates,
which is in line with international reports de-
scribing high mortality among patients with
COVID-19 requiring intensive care, particu-
larly during the early stages of the pandemic
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[20, 21, 25]. The elevated mortality observed
in these units likely reflected referral bias, as
they primarily treated patients with advanced
respiratory failure, refractory hypoxemia, and
multiorgan dysfunction.

When compared with international data,
the mortality observed at UCC RS appeared
lower than that reported in some early Italian
cohorts [16], yet comparable to other hospi-
tal-based studies conducted during the same
period. Differences in patient demographics,
admission criteria, healthcare system capacity,
and timing of pandemic waves likely contrib-
uted to these variations.

Strengths and limitations

The major strength of this study lies in its
large sample size and comprehensive inclu-
sion of hospitalized COVID-19 patients treat-
ed at the major tertiary care center over a full
year of the pandemic. The inclusion of multi-
ple hospital clinics enabled detailed analysis
of disease severity, organizational structure,
and outcomes across different levels of care.

However, several limitations should be ac-
knowledged. The retrospective and single-cen-
ter design limits generalizability and precludes
causal inference. Only hospitalized patients
were included, introducing selection bias to-
ward more severe disease. Data on specific
therapeutic interventions, ventilatory strate-
gies, vaccination status, and circulating viral
variants were not available, limiting more gran-
ular analysis of factors influencing outcomes
[21, 25]. Additionally, comorbidities may have
been underreported due to variability in clinical
documentation, and long-term outcomes after
hospital discharge were not assessed.

10| www.biomedicinskaistrazivanja.mef.ues.rs.ba

Clinical and public health implications

Despite these limitations, the findings provide
valuable insight into the burden of COVID-19
on the hospital system of Republic of Srpska
during the first year of the pandemic. The
results emphasize the importance of early
identification of high-risk patients, adequate
hospital preparedness, and flexible organiza-
tional strategies to manage surges in critically
ill patients. Hospital-based analyses such as
this one are essential for informing healthcare
planning and improving preparedness for fu-
ture infectious disease outbreaks [20, 25].

Conclusion

This single-center retrospective study sum-
marizes the clinical and epidemiological
characteristics of patients hospitalized with
COVID-19 at the University Clinical Center
of Republic of Srpska during the first year
of the pandemic. Hospitalized patients were
predominantly males and older than 60 years,
with cardiovascular diseases representing the
most common comorbidities.

The overall in-hospital mortality rate of
15.5% reflected the predominance of severe
and critical cases, with the highest mortality
observed among patients treated in intensive
care settings. In contrast, high recovery rates
were achieved in clinics managing patients
with moderate to severe disease, indicating
the effectiveness of timely hospital care.

Despite its limitations, this study provides
valuable insight into the burden of COVID-19
on the hospital system and highlights the im-
portance of early identification, hospital pre-
paredness, and targeted management of high-
risk patient groups to reduce adverse outcomes
during pandemic outbreaks.

Godiste 16 Decembar 2025



Funding source. The authors received no specific fund-
ing for this work.

Ethical approval. The Ethics Committee of the Uni-
versity of Banja Luka, Faculty of Medicine, Banja Luka,
Republic of Srpska, Bosnia and Herzegovina, approved

References:

1. Sharma A, Tiwari S, Deb MK, Marty JL. Severe
acute respiratory syndrome coronavirus-2 (SARS-
CoV-2): a global pandemic and treatment strate-
gies. Int ] Antimicrob Agents 2020;56(2):106054.

2. World Health Organization. Novel corona-
virus (2019-nCoV) situation report — 1 [Inter-
net]. Geneva: World Health Organization; 2020
Jan 21. Available from: https://www.who.int/
docs/default-source/coronaviruse/situation-re-
ports/20200121-sitrep-1-2019-ncov.pdf Accessed
January 21, 2020

3. Khan M, Adil SF, Alkhathlan HZ, Tahir MN, Saif
S, Khan M, et al. COVID-19: A global challenge
with old history, epidemiology, and progress so
far. Molecules 2020;26(1):39.

4. JinY, Yang H, Ji W, Wu W, Chen S, Zhang W, et
al. Virology, epidemiology, pathogenesis, and
control of COVID-19. Viruses 2020;12(4):372.

5. World Health Organization. WHO Director-Gen-
eral’s opening remarks at the media briefing
on COVID-19 — 11 March 2020 [Internet]. Ge-
neva: World Health Organization; 2020 Mar
11. Available from: https://www.cal.uscourts.
gov/sites/cal/files/citations/ WHO%20Direc-
tor-General%27s%20opening %20remarks%20
at%20the%20media%20briefing%200n%20
COVID-19%20-%2011%20March %202020.pdf.
Accessed March 11, 2020

6. World Health Organization. Contact tracing in
the context of COVID-19: Interim guidance [In-
ternet]. Geneva: World Health Organization; 2020
May 10. Available from: https://pimr.pl/assets/
pdf_who/WHO-3_Contact_tracing_ ANG.pdf
Accessed March 15, 2021

7. McDonald LT. Healing after COVID-19: are survi-
vors at risk for pulmonary fibrosis? Am J Physiol
Lung Cell Mol Physiol 2021;320(2):L257-L65.

8. Boger B, Fachi MM, Vilhena RO, Cobre AF, Tonin
FS, Pontarolo R. Systematic review with me-
ta-analysis of the accuracy of diagnostic tests for

Godiste 16 Decembar 2025

Hospitalized COVID-19 cases in the first pandemic year

the study and informed consent was obtained from all
individual respondents. The research was conducted ac-
cording to the Declaration of Helsinki.

Conflicts of interest. The authors declare no conflict of
interest.

COVID-19. Am ] Infect Control 2021;49(1):21-9.

9. World Health Organization. Therapeutics and
COVID-19: living guideline [Internet]. Geneva:
World Health Organization; 2021 Dec 7. Available
from: https://www.who.int/docs/default-source/
coronaviruse/2021.4-1g-therapeutics-and-covid-
19-2021-12-07-en.pdf. Accessed March 15, 2021

10. Kim YA, Gandhi TR. Coronavirus Disease 2019
(COVID-19):Managementinhospitalized adults.
UpToDate. 2021 May. Available from: https://
www.uptodate.com/contents/covid-19-man-
agement-in-hospitalized-adults?search=coro-
navirus-disease-2019-covid-19-manage-
ment-in-adults&source=search_result&select-
edTitle=1~150&usage_type=default&display_
rank=1 Accessed March 15, 2021

11. A¢imovic¢ ], Jandri¢ L, Pakovi¢-Devi¢ ], Bojanic J,
Suboti¢ B, Radojci¢ T, et al. Epidemiological char-
acteristics of COVID-19 infection in the Repub-
lic of Srpska: A hundred days survey. Scr Med
2020;51(2):74-80.

12. Hukic M, Ponjavic M, Tahirovic E, Karabegovic
A, Ferhatbegovic E, Travar M, et al. SARS-CoV-2
virus outbreak and the emergency public health
measures in Bosnia and Herzegovina: January —
July, 2020. Bosn ] Basic Med Sci 2021;21(1):111-6.

13. World Health Organization. WHO Coronavirus
(COVID-19) Dashboard. Available at: https:/
covid19.who.int/ Accessed March 04, 2021

14. Institut za javno zdravstvo Republike Srpske.
COVID-19: Epidemioloska situacija u Republici
Srpskoj zakljuéno sa 04.03.2021. godine. Avail-
able at:  https://www.phi.rs.ba/pdf/sadrzaj/
COVID%2019%20%20Epidemioloska %20%20
04%2003%202021.pdf Accessed March 04, 2021

15. Mohamadian M, Chiti H, Shoghli A, Biglari S,
Parsamanesh N, Esmaeilzadeh A. COVID-19:
Virology, biology and novel laboratory diag-
nosis. ] Gene Med 2021;23(2):e3303.

www.biomedicinskaistrazivanja.mef.ues.rs.ba | 11



Biomedicinska istrazivanja 2024;,15(2): 1-13

16. Bellan M, Patti G, Hayden E, Azzolina D, Pirisi
M, Acquaviva A, et al. Fatality rate and predictors
of mortality in an Italian cohort of hospitalized
COVID-19 patients. Sci Rep 2020;10(1):20731.

17. Arapovic¢ ], Skocibusi¢ S. The first two months
of the COVID-19 pandemic in Bosnia and Her-
zegovina: Single-center experience. Bosn | Basic
Med Sci 2020;20(3):396—400.

18. Mai F, Del Pinto R, Ferri C. COVID-19 and cardio-
vascular diseases. ] Cardiol 2020;76(5):453-8.

19. Song ], Park DW, Cha JH, Seok H, Kim JY, Park
], et al. Clinical course and risk factors of fatal ad-
verse outcomes in COVID-19 patients in Korea:
a nationwide retrospective cohort study. Sci Rep
2021;11(1):10066.

20. Mehta NS, Mytton OT, Mullins EWS, Fowl-
er TA, Falconer CL, Murphy OB, et al. SARS-
CoV-2 (COVID-19): What do we know about
children? A systematic review. Clin Infect Dis
2020;71(9):2469-79.

21.Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al.
Clinical course and risk factors for mortali-
ty of adult inpatients with COVID-19 in Wu-

12 | www.biomedicinskaistrazivanja.mef.ues.rs.ba

han, China: a retrospective cohort study. Lancet
2020;395(10229):1054-62.

22. Atelj A, Krajinovic V, Santini M, Papi¢ N, Vargov-
i¢ M, Kotarski V, et al. Critically ill patients with
COVID-19 treated in the Intensive Care Unit at
the University Hospital for Infectious Diseases
“Dr. Fran Mihaljevi¢” in Zagreb. Infektol Glasn
2020;40(2):55-63.

23. World Health Organization. Clinical manage-
ment of COVID-19: interim guidance. WHO;
2020. Available from: https://iris.who.int/
items/66694555-22{6-49c4-bel8-f740fc15abb5 Ac-
cessed March 15,2021

24. National Institutes of Health. COVID-19 Treat-
ment Guidelines: Coronavirus Disease 2019
(COVID-19) Treatment Guidelines. Available
from: https://www .ncbinlm.nih.gov/books/
NBK570371/pdf/Bookshelf_NBK570371.pdf Ac-
cessed: March 15, 2021

25. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y,
et al. Clinical features of patients infected with
2019 novel coronavirus in Wuhan, China. Lancet
2020;395(10223):497-506.

Godiste 16 Decembar 2025



Hospitalized COVID-19 cases in the first pandemic year

Razvoj hospitalizovanih slucajeva COVID-19 sa posebnim osvrtom na prvu
godinu pandemije: iskustvo Univerzitetskog klinickog centra Republike
Srpske
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Uvod. Infekcija uzrokovana novim koronavirusom (SARS-CoV-2) pojavila se 2019. godine u Kinii brzo
se prosirila Sirom svijeta. Ovaj izrazito zarazan virus prenosi se prvenstveno respiratornim kapljicama
i moze dovesti do teSkog akutnog respiratornog sindroma (SARS). Svjetska zdravstvena organizacija
(SZ0) proglasila je bolest koronavirus 2019 (COVID-19) globalnom pandemijom 11. marta 2020. go-
dine. Ova studija analizira pacijente hospitalizovane u Univerzitetskom klinickom centru Republike
Srpske (UKC RS) tokom prvih dvanaest mjeseci pandemije.

Metod. Podaci svih pacijenata sa laboratorijski potvrdenom infekcijom SARS-CoV-2, dijagnostiko-
vanom metodom lan¢ane reakcije polimeraze sa reverznom transkripcijom u realnom vremenu (RT-
PCR), prikupljani su u periodu od marta 2020. do marta 2021. godine. Pacijenti su analizirani prema
starosti, polu, tezini klinicke slike, trajanju hospitalizacije i ishodu lijeenja.

Rezultati. Godinu dana nakon potvrde prvog slu¢aja COVID-19 u Republici Srpskoj, hospitalizovano
je ukupno 5 956 pacijenata pozitivnih na COVID-19, od kojih su 3 662 bili muskarci, a 2 294 Zene. Pro-
sje¢no trajanje hospitalizacije iznosilo je 9 dana, uz statisti¢ki znacajnu razliku u duzini hospitalizacije
medu razli¢itim klinikama (p=0,001). Najzastupljeniju starosnu grupu Cinili su pacijenti stariji od 60
godina.Tokom posmatranog perioda, oporavilo se 84,53% pacijenata, dok je 15,47% preminulo. Naj-
¢esci komorbiditeti bile su kardiovaskularne bolesti (24,71%).

Zakljucak. Muski pacijenti su bili ¢eS¢e hospitalizovani u odnosu na zenske, uz statisticki znacajne
razlike u polnoj zastupljenosti uocene samo u Klinici za anesteziju i intenzivno lije¢enje (p< 0,05).
Pacijenti stariji od 60 godina bili su podlozniji razvoju teskih komplikacija i smrtnog ishoda, uz domi-
naciju muskog pola.

Kljuéne rijeci: korona virus, COVID-19, pandemija, bolnicko lije¢enje, ishod
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