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Abstract

The COVID-19 pandemic caused by SARS-CoV-2 has affected millions of people worldwide, including the population of
Kosovo. Between the years 2019 and 2021, the COVID-19 pandemic brought on by SARS-CoV-2 spread quickly in Kosovo,
greatly increasing the number of cases. Effective prevention and control measures rely on the virus being detected as early and
accurately as possible. Using the RT-PCR technique, this study aimed to identify the presence of SARS-CoV-2 non-specific
sequences, and the increasing number of cases trend in 2021 from January to April in a specific rural region of Kosovo called
Kamenica, which is home to many minority groups. The region has faced limited access to healthcare during the COVID-19
pandemic, which has highlighted the need for increased support, and the significant importance of such studies to be conducted.
According to the data analyzed by The National Institute of Public Health of Kosovo, the number of COVID-19 cases in
Kamenica showed fluctuations between January and May. Our study also highlighted the significant impact of vaccination in the
prevention of the disease. The data revealed a marked decrease in the level of infections by 83% in May compared to previous
months, indicating the effectiveness of vaccination in controlling the spread of the virus. This study emphasizes the significance
of ongoing SARS-CoV-2 surveillance in the population, particularly in rural populations, and the requirement for public health
authorities and policymakers to give priority to the requirements of these communities. To stop the virus from spreading further
in Kamenica and other vulnerable areas of Kosovo, it is crucial to identify it early and put control measures, such as vaccination
campaigns, informative open training for people to get educated, and improved access to healthcare.
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1. Introduction

Coronaviruses are common pathogens of humans and animals. Four coronaviruses are endemic in humans
(human coronavirus NL63 (HCoV-NL63), HCoV-229E, HCoV-0C43, and HCoV-HKU1) and typically infect
the upper respiratory tract, causing common-cold symptoms. In the past two decades, three zoonotic
coronaviruses (severe acute respiratory syndrome coronavirus (SARS-CoV), Middle East respiratory
syndrome coronavirus (MERS-CoV) and SARS-CoV-2) have infected humans, after spilling over from animal
reservoirs [(Christian Drosten et al, 2003) (Peiris et al, 2003) (Kuiken et al, 2003) (Zaki et al, 2012)]. SARS-
CoV originated in China and caused an epidemic in 2003, whereas MERS-CoV is currently causing
intermittent outbreaks in the Middle East. The current form of coronavirus disease, officially known as
COVID-19, is the name of the disease caused by the SARS-CoV-2 virus which was first reported in late
December 2019 in Wuhan, China in a cluster of patients with pneumonia (Zhu et al., 2020). These three viruses
can replicate in the lower respiratory tract and may cause a potentially fatal acute respiratory distress syndrome
(ARDS).

Coronaviruses belong to a group of enveloped viruses with a positive-sense, single-stranded RNA belonging
to the B genus of the Coronaviridae family and viral particles resembling the shape of a crown, hence the name
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corona. They belong to the order Nidovirales and the subfamily of Orthocoronavirinae, characterized by having
an enveloped, non-segmented RNA. They possess a very large genome for RNA with viruses having the largest
identified RNA genome up to 33.5 kilobases (kb) in size with a genome containing a 50-cap structure along
with a 30 poly (A) tail, which allows for it to act as mRNA for translation of the replicase polyproteins.

The gene encoding in the virus is the non-structural proteins (nsps)that occupy two-thirds of the genome,
about 20 kb, as opposed to the structural and accessory proteins, which make up only about 10 kb of the viral
genomes [(Fehr et al, 2015) (Ross et al, 2020) (Sheahan et al, 2020) (Yadav et al, 2021)]. SARS-CoV-2, which
shares 79% sequence similarity with SARS-CoV, belongs to the genus Sarbecovirus (Coronaviridae Study
Group of the International Committee on Taxonomy of Viruses, 2020). This virus encodes a set of structural
proteins (membrane protein, nucleocapsid protein, envelope protein, and spike glycoprotein), non-structural
proteins (of which most compose the viral replication and transcription complex), and accessory proteins. The
structural proteins — together with a lipid bilayer derived from the host — form an enveloped virion (or virus
particle) that delivers viral genomic RNA into the cell. The accessory proteins are dispensable for replication
but often have immunoevasive activities [(V’Kovski et al., 2021) (Wong and Perlman, 2022) (Redondo et al.,
2021)]. The main determinant of coronavirus tropism is the spike glycoprotein, which forms trimers on the
surface of virions (Hulswit et al, 2016). The spike protein consists of two subunits: the S1 subunit, which binds
to the host entry receptor angiotensin-converting enzyme 2 (ACE2) (Zhou et al., 2020), and the S2 subunit,
which mediates membrane fusion. These two subunits are separated by the S1-S2 site, which contains a furin
cleavage motif and is cleaved in the virus-producing cell. After binding to ACE2 on the target cell, the spike
protein is cleaved by the transmembrane serine protease TMPRSS2 at the S2' site [(Hoffmann et al., 2020)
(Li et al., 2003) (Beumer et al., 2021)]. This cleavage activates the S2 subunit trimers to fuse viral and host
lipid bilayers, releasing the viral ribonucleoprotein complex into the cell. Another entry route that may be used
by the virus is the endosome, in which cathepsins can cleave the spike protein, but this route is not efficiently
used in primary epithelial cells [(Beumer et al., 2021) (Mykytyn et al., 2021) (Lamers et a/, 2021) (Hoffmann et
al, 2020)]. Other co-receptors (for example, neuropilin 1) and proteases (for example, cathepsin L,
TMPRSS11D, and TMPRSS13) have been proposed to be involved in SARS-CoV-2 entry as well [(Cantuti-
Castelvetri et al, 2020) (Daly et al, 2020) (Hoffmann et al, 2021) (Wei et al, 2021)], but their respective
contribution to SARS-CoV-2 pathogenesis remains unclear (Beumer et al, 2021).

The SARS-CoV-2 virus belongs to the betacoronaviruses category, such as MERS-CoV and SARS-CoV-1.
All three of these viruses originated from bats [(Zheng et al., 2020) (Rotondo et al., 2021)]. The genetic
sequences found in Kosovo patients are similar to the ones that were obtained initially in China, suggesting a
likely single, recent emergence of this virus from an animal reservoir (Dhama et al., 2020). Not often can
animal coronaviruses affect people and then spread between people such as with Middle East respiratory
syndrome (MERS), CoV, SARS-CoV, and now with this new virus (named SARS-CoV-2). It became evident
that several domestic animals had previously tested positive for SARS-CoV-2 in some parts of the world
including Hong Kong and Belgium, as well as in the New York City Zoo. However, there is not sufficient
evidence that COVID-19 can be transmitted to humans from these animals (National Geographic, 2020).
Recently, Pangolins (Manis sp) were reported to have been the prime suspects that could link hosts for SARS-
CoV-2 even though the actual bridge host remains unknown (Sharun et al., 2021).

Since COVID-19 is a respiratory virus that spreads mainly through contact with sick people, this study tried
to detect cases of infection with SARS-CoV-2 during two years (2021-2022) in the Kamenica region, the
possibility of their isolation, as well as ways to protect other people from this infection. The main goal of this
paper was the exchange of detailed knowledge on the technique of reverse transcriptase polymerase chain
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reaction (RT-PCR) for the detection of non-specific sequences of the SARS-COV-2 virus, its spread, the speed
of its spread, as well as the impact of SARS CoV-2 on the population in the vicinity of Kamenica.

2. Materials and Methods

Rapid and accurate detection of SARS-CoV-2 is essential to control the outbreak of COVID-19. Nucleic acid
detection is a major method of laboratory diagnosis. Reverse transcription-quantitative PCR (RT-gqPCR) is a
molecular biological diagnosis technology based on nucleic acid sequences. The complete SARS-CoV-2
genome sequences are available in GenBank. Thus, the nucleic acid of SARS-CoV-2 can be detected by RT-
gPCR or by viral gene sequencing of nasopharyngeal and oropharyngeal swabs, stool, sputum, or blood
samples [(Corman et al., 2020) (Chu DKW et al, 2020)]. However, the collection of these specimen types by
healthcare workers requires close contact with patients, which poses a risk of spreading the virus to healthcare
workers. Moreover, the collection of nasopharyngeal or oropharyngeal specimens may cause bleeding,
especially in patients with thrombocytopenia (Chan et al., 2020). Importantly, to et al. found that SARS-CoV-
2 could be effectively detected in the saliva specimens of infected patients (To KK et al., 2020), suggesting
that saliva is a promising non-invasive specimen type for diagnosis, monitoring, and infection control of
COVID-19 patients.

In our study, the detection of SAR-CoV-2 was done through a molecular method such as the real-time reverse
transcript polymerase chain reaction (RT-PCR) technique which involves conversion of RNA of COVID-19
to cDNA through transcriptase enzyme followed by real-time PCR for the DNA amplification. This is a gold
standard method. It is sensitive and expensive with a detection limit of about 250 genomic copies/mL. The
samples were taken from the nose and throat (with nasopharyngeal and oropharyngeal swabs) from the
individuals of the Kamenica region and were tested at the Avicena Ks laboratory in Pristina. The transport was
carried out by the guidelines of the World Health Organization. The samples taken were stored in a refrigerator
at a temperature of 2-8 °C until they were sent to the laboratory. Preliminary data on the pandemic and the
research of COVID-19 cases for the period January-May of 2021 and 2022 have been reviewed to have an
overview of the detection and results of these years. For this analysis, we included only the first SARS-CoV-
2 test result for an individual patient and excluded tests ordered on inpatients with stays >14 days. Patients
who had a ‘SARS-CoV-2 preoperative screen’ test completed or who had another SARS-CoV-2 test performed
within 7 days before a perioperative event were included in the preprocedural test group. We used descriptive
statistics to describe patients with SARS-CoV-2 tests during the early phase of the COVID-19 pandemic in
our region.

3. Results and Discussion
In the period of 5 months, from January to the end of 2021 and 2022, which were taken from patients with
acute respiratory symptoms, of different genders and ages, the positive results were analyzed according to the

months. From the total number of tested samples, 2485 cases of COVID-19 have resulted (981 cases in 2021
and 1504 in 2022. The results during this period are in the following figures.
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Figure 1. Spread of SARS CoV-2 from January to May 2021

According to the data presented in Figure 1, in the period from January 1, 2021, to May 31, in Kamenica,
which has a population of approximately 36,085 inhabitants, there were 981 people infected with COVID-109.
This shows that the COVID-19 pandemic has affected a significant portion of the population in this city and
that the measures taken by the health authorities to prevent the spread of the virus should continue to be
maintained.

In January, there were 80 positive cases of COVID-19 in Kamenica. The highest result was with 8 positive
cases on 22.01.2021. During the 12th, 21st, 27th and 29th, no positive cases were registered. These data show
a decrease in the number of cases in Kamenica. In the last week of February, an increase in the number of
positive cases of COVID-19 was recorded. This increase in positive cases can affect the increase in pressure
on the health system and the initiation of new measures to curb the spread of the virus.

In March, the cases of COVID-19 in Kamenica have increased significantly, prompting the authorities to take
new measures to curb the spread of the virus. During this month, Kosovo managed to receive the first doses
of the vaccine against COVID-19, starting the vaccination process of its population. This increase in the
number of people affected by COVID-19 in Kosovo encouraged the Ministry of Health to call for vaccination.
Since vaccination is an important measure to fight the pandemic and reduce the number of positive cases,
citizens need to continue to follow safety and social distancing measures until a sufficient level of collective
immunity in the population is reached. Vaccination has helped in the gradual return to normal life and in
reducing the impact of the pandemic on the economy and society.

In April, as a result of vaccination against COVID-19, the number of infected people decreased significantly
(194 cases), compared to March (622 cases).

According to the data of the National Institute of Public Health, presented in Figure 1, during May in the city
of Kamenica, the number of people affected by COVID-19 decreased by 83% compared to the previous
months. This reduction in the number of cases of COVID-19 in Kamenica shows that the measures taken by
the health authorities, as well as the vaccination of the population, have had a visible effect in preventing the
spread of the virus.
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Figure 2. The spread of SARS CoV-2 from January to May 2022

From Figure 2, the tests showed that in January 2022, 977 new cases of COVID-19 were recorded in Kamenica.
In February, the number of cases decreased to 469, while in March only 36 new cases were recorded. In April,
only 19 cases were recorded, while in May, the smallest number of positive cases was with only 3 new cases
of COVID-19 in Kamenica. From the total number of infected 1504, we have a total of only 3 cases of death.
This shows that the measures and vaccination have influenced the reduction of the cases of COVID-19 in
Kamenica and that the number of cases is continuously decreasing. However, it was important for the
population to continue to respect the measures taken by the health authorities and to be vaccinated to face the
COVID-19 pandemic.
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Figure 3. Comparisons of SARS CoV-2 infection prevalence from January to May, 2021-2022

Figure 3 shows the number of people infected with COVID-19 compared between January-May of 2021 and
2022. 1t can be seen that 2485 cases have tested positive for COVID-19. These data show that the pandemic
of COVID-19 has continued to be a serious health challenge in Kosovo. However, it can be seen that from
January 2021, the number of infected persons has increased and reached its peak in that month. On the other
hand, in May 2022, the number of people infected with COVID-19 was lower compared to other months. This
shows that, although the pandemic continues to be a problem, the measures and vaccination have had an impact
on the reduction of the cases of COVID-19 in Kosovo.
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4. Conclusions

In Kamenica, like in many other places, the situation was worrying at the beginning, with high numbers of
infections and deaths.

In March 2021, the number of positive cases reached 622. This may have been caused by the increase in social
contacts and the gradual removal of preventive measures, after a more peaceful period.

A critical period was the month of January 2022, when 977 positive cases of SARS-CoV-2 were registered,
making it the month with the most infections reported in the history of the pandemic in Kamenica.

This high number of positive cases may have been caused by several factors, including the holiday season, the
lack of preventive measures, and new variants of the virus that were emerging at the time. At the same time,
the health system was under great pressure, as the number of patients infected with COVID-19 was
continuously increasing and there was a limited number of capacities to care for them.

However, based on previous experience and taking appropriate measures, the number of infections has
gradually decreased and the situation is beginning to improve.

The revolutionary mRNA vaccine technology that was used in the fight against the virus, fortunately, has
shown very good results.

During the pandemic, a great influence of the media on the collective consciousness was observed, both in a
positive and negative sense.

A lot of effort and resources are needed to research the SARS-CoV-2 virus, its route of transmission from
animal to human, which organism is the source of infection and which is the potential host, and what are the
long-term consequences of the disease.

This research is needed to find answers that would benefit the entire human population during future contact
with an unknown pathogenic organism.

The problems caused by the pandemic highlighted many shortcomings of the health system, not only in our
country but worldwide.
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