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Abstract

Background/Aim: The World Health Organization (WHO) declared the spread
of a novel disease COVID-19 as a pandemic on 11 March 2020. As of 12 June, there
have been more than 7.4 million COVID-19 cases and more than 418,000 COVID-19
deaths globally. This paper represents epidemiological analysis of the first 100 days
of COVID-19 epidemic in the Republic of Srpska.

Methods: Data of all COVID-19 cases confirmed in the Republic of Srpska between
4 March and 12 June were collected from epidemiological and laboratory testing
reports obtained from the Public Health Institute of the Republic of Srpska. This
cross-sectional analysis was carried out on a sample of 1,607 laboratory-confirmed
COVID-19 cases, which included: summary of patient characteristics, examination of
age distributions and sex ratios, calculation of case fatality and mortality rates, inci-
dence rates analysis, epidemiological curve construction and subgroup analysis.
Results: Over 100 days after the first case was confirmed, the total number of infect-
ed patients in the Republic of Srpska rose to 1,607 (31,471 persons had been tested).
As of 12 June, 69.9 % of those cases has recovered. During that period there were 117
confirmed deaths (average age 72 years; 60.7 % males; 86 % older than 60 years; 94
% with at least one comorbidity). The sex ratio among the confirmed cases was 0.95:1
(48.7 % men vs 51.3 % women). Infections were less common in persons below 20
years of age (7.3 % of all confirmed cases) and the majority of the affected persons
were in the group 40-69 years of age. As much as 86 % of all death cases occurred in
persons older than 60 years (average age 72 years) and 94 % of all death cases had at
least one underlying condition (mostly cardiovascular diseases, 79.5 %).
Conclusion: Evaluating the clinical data of COVID-19 patients, finding the source of
infection and studying the behavior of the disease is crucial for understanding of the
pandemic.
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Introduction

In December 2019, the newly identified severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2) emerged in Wuhan, China, causing
COVID-19, a respiratory disease presenting most-
ly with fever, cough and, very often, with pneumo-
nia.l'2 The disease spread rapidly to other parts
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of China and then to other countries around the
globe. The first cases in Europe were reported on
24 January 2020 in France.

The WHO Director General declared spread of
COVID-19 as a Public Health Emergency of Inter-
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national Concern (PHEIC) on 30 January and, in
view of the severity of the disease spread, as pan-
demic on 11 March 2020. According to the sta-
tistics of the WHO and the European Centre for
Disease Control (ECDC), as of 12 June, there were
more than 7.4 million COVID-19 cases and more
than 418,000 COVID-19 deaths globally.?

In January and February, while the public focus
of attention was on China, the number of new
cases and fatalities worldwide increased day by
day. At that time the Republic of Srpska was in the
first of four epidemiological scenarios of poten-
tial COVID-19 outbreak, in which there were no
confirmed cases, but it was necessary to under-
take numerous activities in order to increase the
level of preparedness and to be ready to respond
properly in order to identify and manage the new
cases of COVID-19 infection.* The first activities,
led by the Public Health Institute of the Republic
of Srpska (PHI RS), were aimed at setting-up the
system for continuous monitoring of the epidemi-
ological situation, as well as providing accurate
information to the health authorities and general
public related to SARS-CoV-2 onset and spread of
the disease, the characteristics of the virus and
the disease itself and recommending prevention
measures to the whole population. The Minis-
try of Health and Social Welfare of the Republic
of Srpska established coordination mechanisms
to conduct activities pertaining to the outbreak
of the novel coronavirus. Two medical faculties,
Banja Luka (University of Banja Luka) and Foca
(University of East Sarajevo), participated in
providing adequate information to the public,
through the established COVID-19 call centres.
At that stage, it was necessary to undertake pre-
caution measures at points of country border
entry, with an aim of early detection of infected
persons. At the same time, the PHI RS rapidly de-
veloped the set of guidance for healthcare system
preparedness for the emergence of COVID-19 in
the Republic of Srpska.

At the first phase, primary healthcare centres
conducted the health surveillance of travelers ar-
riving in the Republic of Srpska and at the same
time prepared new protocols and trained staff
to respond to the emergence of the novel virus.
The hospitals prepared action plans for hospital-
isation, isolation, and treatment of patients in in-
fectious disease clinics and intensive care units.
The capacities of two accredited laboratories in
the Republic of Srpska have been strengthened
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for the reverse transcription polymerase chain
reaction (RT-PCR) detection of the SARS-CoV-2
virus. Numerous activities have been undertaken
to improve public health preparedness, as well as
preparedness of other sectors, before the impor-
tation of the first cases of COVID-19 disease.

The aim of this study was to evaluate the epide-
miological characteristics of the COVID-19 infec-
tion in the Republic of Srpska for the first 100
days of the infection outbreak.

Methods

This study was carried out retrospectively in the
Republic of Srpska, which is one of two adminis-
trative entities in Bosnia and Herzegovina. The
population of the Republic of Srpska is 1.2 million.
All data of COVID-19 cases in the Republic of Srps-
ka between 4 March and 12 June were obtained
from epidemiological and laboratory reports of
the PHI RS. Epidemiological data were obtained
through the surveillance system (mandatory
notification of the occurrence of cases of the se-
lected infectious diseases). Data on laboratory
tests (RT-PCR assays for the detection of SARS-
CoV-2) were obtained from two microbiological
laboratories, one at the University Clinical Cen-
tre of the Republic of Srpska (UCC RS), for test-
ing of patients hospitalised or examined at the
UKC RS and the second one at the PHI RS, for all
other suspected cases in the Republic of Srpska.
Only laboratory-confirmed cases were included
in this study. This analysis was carried out on a
sample of 1,607 laboratory-confirmed COVID-19
cases. Analyses included: summary of patient
characteristics, age and sex ratios, case fatality
and mortality rates, incidence rates analysis, ep-
idemiological curve construction and subgroup
analysis. All data were analysed using SPSS, sta-
tistical program for social sciences and the basic
descriptive statistics was used for presentation
of the results.

Results

One hundred days after the outbreak of COVID-19,
the total number of confirmed cases in the Repub-
lic of Srpska was 1,607 (out of 31,471 people test-
ed) and by the time 1,123 (69.9 %) of those cases
have been already recovered. Among those infect-
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Table 1: The major characteristics of COVID-19 infected cases
in Republic of Srpska on 12 June, 2020
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Cases, characteristics n %
Number of infected patients 1,607
Cumulative incidence rate/100.000 140.3
Age in years, median 52.3
(range) (0.5-96)
Female 825 51.3
Male 782 48.7
Age groups (years) \ | -s00 )
0-9 “ 28 Figure 2: The cumulative number of confirmed COVID-19 cas-
10-19 2 45 es in the Republic of Srpska during the 100 days after the first
20-29 178 1.1 case was detected on 4 March 2020.
30-39 217 13.5
40 - 49 249 15.5 ( )
50 - 59 272 169
60 - 69 235 14.6
70-79 192 11.9
>80 147 9.1 “0
Healthcare workers 109 6.8 } 1. = 1
Eo b
Number of active cases 367 228 o B l 'II il | II I I i | I I"I ||I||IHII
ed, 782 (48.7%) were man and 825 (51,3%) were 3 & 388233
_ J

women. The median age of patients was 52.3 years
(range, 0.5-96 years; Table 1).

The number of confirmed cases differed by age.
Most of the cases were in the age group 50-59
years (272 persons or 16.9 % of the total number
of cases), and then in 40-49 (15.5 %) and 60-69
(14.6 %) age groups. The youngest person with
confirmed SARS-CoV-2 infection was 6 months old
and the oldest one was 96 years old (median 52).
The total number of confirmed cases among chil-
dren aged 0-9 years was 45, which accounts for 2.8
% of all confirmed cases. A total of 109 health care
workers suffered from the infection, representing
the 6.8% of all cases. (Table 1, Figure 1).

( 3
300

250

200

[a)
o

Figure 1: Age/sex distribution of COVID-19 cases in the Repub-
lic of Srpska presented in age groups.

Figure 3: Daily number of COVID-19 cases in the Republic
of Srpska (blue bars) and 7-day moving average trend line
(dashed red line) by the June 12. The red rectangles repre-
sent the first (1), second (Il) and third (Ill) peaks of significantly
higher number of cases.

The epidemiological curve of cumulative number
of cases in the Republic of Srpska indicates a mod-
erate linear growth pattern (Figure 2). Although
the number of cases has grown substantially, there
were three peaks with significantly higher num-
ber of cases. The first one was observed between
25 March and 3 April with the number of 30-40
infected cases/day. The second peak was recorded
at the last week of April with an average number
of 40-66 confirmed cases/day, and the third one
started at the beginning of June (Figure 3).

The cumulative incidence rate on 12 June was
140.3 cases per 100,000 inhabitants (HTI) which
is significantly higher than in the whole Bosnia
and Herzegovina (86/HTI). There were three
significant increases in incidence rates/HTI per
week; the first one was observed on week 4 with
11.27/HT], the second one started on week 7 and
continued for the following five weeks, reaching
the peak on the week 9 with 21.66/HTI and the
third one had begun to rise at the second week of
June (13.71/HTI; Figure 4). The mortality rate per
HTI was usually below 1, but during the weeks
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Figure 4: Weekly incidence and mortality rates of COVID-19 in
the Republic of Srpska, starting from March 4th.

9-12 it significantly increased reaching the maxi-
mum of 2.62/HTI on week 10 (Figure 4).

In the South East European (SEE) Region, the
highest cumulative incidence rate, recorded at
the beginning of June, was in Serbia (165/HTI)
and the lowest in Bulgaria (36/HTI) and Greece
(28/HTI). However, well developed western coun-
tries, such as the USA and the EU countries (Italy,
Spain, Belgium, UK, Sweden etc.) had scored 5-10
times higher incidence rates comparing to coun-
tries of SEE (Figure 5).

The first death case from COVID-19 in the Repub-
lic of Srpska was registered on 28 March, or 24

Figure 6: Comparison of cumulative mortality rates (number of
death cases per million inhabitants) of some western Europe-
an countries with eastern European countries.

infection was a 26 years old man with the Down
syndrome, and the oldest was aged 96, with the
median and average age among death cases of 72
years. Almost all (94 %) persons who died from
COVID-19 infection had at least one comorbidi-
ty. The most common comorbidities belonged to
cardiovascular diseases (79,5 % of all death cas-
es; mainly hypertension) and diabetes (32,5 %).
Data suggest that sex and age can also be consid-
ered as risk factors for COVID-19 related deaths.
As much as 60.7 % of death cases were male (Ta-

Table 2: Major characteristics of COVID-19 related death cases
in the Republic of Srpska by the June 12.

days after the first case was confirmed. Since that Deaths characteristics m %
e N Deaths 117 100.0
600 = 14500 Age in years, median (range) 72 (26-96)
Sex, male 71 60.7
Case fatality rate 7.2
Mortality rate/100.000 10.2
At least one comorbidity associated to the 110 94.0
COVID-19 infection
cardiovascular diseases 93 79.5
§§§,§§§§§§§§§g§§§§§§§ diabetes 38 325
& & i 8T se @29¢F a v lung disease 15 12.8
L z = ) neurological disease/ 19 16.3
. . . P dementia 20 145
Figure 5: The comparison of cumulative incidence rates (num- :
ber of cases per 100,000 inhabitants) of USA and some west renal disease 18 154
European countries with east European countries. malignancy m 94
obesity 9 7.7
time 117 people died due to the COVID-19. That liver disease 5 43
represents a mortality rate of 101 per million immune disease 32 27.3

inhabitants. Similar to the cumulative incidence
rates, west European countries have had signifi-
cantly higher mortality rates, comparing to coun-
tries of SEE (Figure 6).

Characteristics of COVID-19 death cases in the
Republic of Srpska are described in the Table 2.
The youngest patient who died due to COVID-19

other

ble 2). The case fatality rate was 7.2 % and it was
higher in men than in women; 9.1 % of men who
contracted the COVID-19 infection died, compar-
ing to 5.6 % of women. The difference is even
higher in the age group = 80 years, in which 36 %
of men who contracted the virus died, comparing
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Figure 7: Percentage of COVID-19 infection cases (N=1607)
and deaths cases (N=117) by age groups in the Republic of
Srpska during 100 days of epidemic.

to 20 % of fatal outcomes among women from the
same age group.

Age-specific case fatality rate was getting high-
er with the increase in age. The highest number
of confirmed infection cases was within the age
group 50-59 years, followed by the 40-49 and 60-
69 age groups, but the highest number of deaths
was among people aged = 80, followed by the age
groups 70-79 and 60-69 (Figure 7). The oldest
age group represents only 9.8 % of all confirmed
COVID-19 cases but comprised 34 % of all death
cases (Figure 7).

Discussion

The first case of COVID-19 in the Republic of
Srpska was confirmed on 4 March in the City of
Banja Luka. That was a 43-year-old man who ar-
rived from Italy and developed mild symptoms of
the disease. Soon thereafter he was hospitalised
at the University Clinical Centre of the Republic
of Srpska.? Immediately after the laboratory test
confirmed the SARS-CoV-2 infection, the epide-
miologists from Banja Luka Health Centre started
contact tracing, which is a critically important tool
in counter-epidemic response.*® All family mem-
bers of the first patient, although asymptomatic,
were promptly tested and the infection was con-
firmed in his 13-year-old son. In order to limit fur-
ther transmission of the disease, the elementary
school the boy attends was closed and disinfected
and all children and teachers who were in contact
with the boy were home-quarantined and tested.
All measures were taken on time and no one from
the school was infected.
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At the same time, by tracing other contacts of
the first patient, the infection was confirmed in
a 46-year-old man from the neighbouring mu-
nicipality of Celinac, who also arrived from Italy
in the same car with the first patient and then in
his 17-year-old daughter. Among their numerous
contacts, including girl’s classmates and school-
teachers, there were no new infections. The first
cluster in the Republic of Srpska was closed with
only four people infected.

However, new imported cases very soon led to
a greater spread of the disease. Like in other
countries, transmission mostly occurred at so-
cial gatherings, with the important role of some
super-spreading events, as well as at home and
work settings, which directed us to the following
epidemiological phases: phase of sporadic cas-
es, clusters of cases and the phase of community
transmission.” ¢ Moving from phase to phase,
public health response had to be adjusted in or-
der to achieve the main goals: to slow down and
stop transmission, prevent outbreaks and delay
spread, provide optimised care for all patients,
especially the seriously ill, and to minimise the
impact of the epidemic on health systems, social
services and economic activity.’

The Republic of Srpska was among the first coun-
tries in the region which, after the occurrence of
local transmission of COVID-19, promptly intro-
duced interventions on 10 March to suppress the
spread of the virus, such as closing of schools,
public places, restriction of public gatherings and
border restrictions, advising citizens to work from
home whenever is possible. Contact tracing fol-
lowed by quarantine and isolation was carried out
whenever new cases were identified. The purpose
of these measures was to slow down the spread
of the disease, and by controlling the infection
to get "flattened the epidemic curve". Countries
that had implemented the “lockdown” measures
in earlier phases of the COVID-19 outbreak had
lower incidence and mortality rates.® Despite all
epidemiologic measures the virus spread rapidly
and the City of Banja Luka has become the biggest
COVID-19 cluster in the Republic of Srpska and
the whole Bosnia and Hezegovina with more than
50 % of all cases.

One hundred days after the first case was con-
firmed, 31,671 people had been tested for
COVID-19 in the Republic of Srpska, and 1,607
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have been found positive (5.1 %). Among those
positive, the proportion of females had a slightly
higher rate (51.3 %) compared with males (48.7
%). Similar observations were reported in other
studies.”!! The mean age of patients was 52.3 and
47% of patients were from the age group 40-69,
but older males and those with comorbidities,
such as hypertension and diabetes, were more
likely to have very severe symptoms and with the
higher risk of death. As much as 86 % of all death
cases occurred in persons older than 60 (average
age of death cases was 72). A total of 34 % of all
death cases were from the group of patients over
80 years and that group represented only 9.8 % of
all COVID-19 cases. These findings are consistent
with other studies from China suggesting a higher
fatality rate among men compared to women.” 1?
There is no clear explanation for this difference,
but it is possible that men had higher proportion
of comorbidities than women. On the other hand,
younger people were less likely to get infection
than the older ones.’® As much as 94 % of all death
cases in the present study had at least one chron-
ic comorbidity (mostly cardiovascular diseases,
79.5 %), which is in accordance with systematic
reviews that have shown that people with chron-
ic comorbidities like hypertension, other cardio-
vascular disease or diabetes are at higher risk of
progressing to more severe COVID-19 disease and
death.!*

There were 107 healthcare workers in this study
that suffered SARS-CoV-2 infection, represent-
ing 6.8 % of all cases. Reports are different from
different countries, ranging from 2.8 % in Iran,!
4.6 % in Wuhan (China),’ 14 % in England® to
19.9 % in Kazakhstan.'® The reason for obvious-
ly higher case rate in health care workers could
be explained by initial lower awareness, shortage
of medical resources and inadequate use of per-
sonal protective equipment, as well as the higher
exposures to infected patients at the early stage of
epidemic.

Timely implementation of measures in the Repub-
lic of Srpska was of utmost importance for epide-
miological curve of cumulative number of cases
indicating moderate linear growth pattern. In the
last week of April, after a month and a half after
the first COVID-19 case was confirmed, the Re-
public of Srpska faced a more intensive increase of
number of cases, compared to the previous trend.
The incidence rate per week was 21.66/HTI. By
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recognising the problem and after strengthening
of infection prevention and control measures the
number of cases declined and the epidemiologi-
cal curve has gradually returned to the previous
trend. Several factors have influenced that in-
crease, among which are the occurrence of hospi-
tal-associated infections and the fact that infection
had spread in long-term care facilities. It has been
shown that virus can easily enter into the hospital
settings and long-term care facilities and spread
among vulnerable population, particularly elderly
and people with chronic diseases.!” According to
the European Centre for Disease Prevention and
Control (ECDC) the reported deaths in long-term
care facilities account for 30-60% of all COVID-19
deaths in many European countries.!®

Since 11 January 2020, when the first death case
caused by COVID-19 was reported in China, the
disease has become one of the leading infectious
causes of death in number of countries around the
world, with the total of 418.302 reported deaths
globally, as of 12 June 2020. Although it is not pos-
sible to predict long term death toll of COVID-19,
due to the ongoing nature of the pandemic, with
an average of 2,300 deaths daily, it currently rep-
resents the third deadliest communicable disease,
trailing tuberculosis and hepatitis and leaving be-
hind pneumonia, HIV/AIDS, malaria, seasonal flu
and all other vaccine-preventable communicable
diseases.?

The developed countries, such as the USA and
the EU countries, have experienced significantly
higher cumulative incidence and mortality rates,
comparing to SEE countries. There are no expla-
nations for these facts, but some reports empha-
sised that the drastic social isolation measures,
undertaken especially in Eastern European coun-
tries might contribute to these differences.6 Once
the pandemic become over, it will be possible to
make more specific analyses and to understand
all the possible reasons why the SEE countries
have provided better response to the first wave of
COVID-19 pandemic, compared to developed EU
countries.

By 12 June 2020, as much as 1,123 infected per-
sons have recovered, representing 69.9 % of all
infected cases in the Republic of Srpska. The num-
ber of active cases is 367 (22.83 %) and the epi-
demic is still far from fading out.
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Conclusion

e 2
It is clear that all age groups are susceptible to

COVID-19, but older males and those with co-
morbidities are more likely to develop severe
form of disease. Even though COVID-19 is highly
contagious, control measures have proven to be
very effective and public health interventions
were temporally associated with improved con-
trol of the COVID-19 outbreak. Evaluating the
clinical data of COVID-19 patients, finding the
source of infection and studying the behavior of
the disease is crucial for understanding of the

pandemic.
. J
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