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МЕТА. Оцінити динаміку клінічних особливостей і факторів ризику туберкульозу (ТБ) під час пандемії коронавірусної 
хвороби (COVID-19) шляхом проведення лонгітюдного аналізу в транскордонному регіоні України.
МАТЕРІАЛИ ТА МЕТОДИ. Цілі: 1) оцінювання загальних особливостей, соціальних та епідеміологічних факторів 
ризику пацієнтів із клінічно пролікованим ТБ протягом трьох фаз пандемії COVID-19 у транскордонному регіоні України 
на прикладі Чернівецької області; 2) аналіз використання засобів діагностики ТБ та їх впливу на ефективність ліку-
вання; 3) визначення основних проблем і викликів у веденні хворих на ТБ протягом трьох періодів пандемії COVID-19 
у транскордонному регіоні. Проспективне дослідження типу «випадок – контроль», що проводилося з 2018 по 2023 рік, 
включало 896 пацієнтів, які перебували на обліку в період до пандемії COVID-19, 579 пацієнтів у ранній період пандемії 
та 773 пацієнти – в пізній період.

Clinical characteristics and risk factors
for tuberculosis during the COVID-19 pandemic: 
a longitudinal analysis 
in a trans-border Ukrainian region

OBJECTIVE. To assess the dynamics of the clinical peculiarities and risk factors for tuberculosis (TB) during the coronavirus 
disease (COVID-19) pandemic through a longitudinal analysis in a trans-border Ukrainian region.
MATERIALS AND METHODS. Objectives were: 1) assessment of the general peculiarities, social and epidemiological 
risk factors of patients diagnosed with TB clinically managed during three phases of the COVID-19 pandemic in Ukrainian 
trans-border region Chernivtsi; 2) evaluation of the progression in the use TB diagnostic tools and their impact on the 
treatment effectiveness; 3) establishing the main issues and challenges in management of TB patients during three periods 
of the COVID-19 pandemic in the trans-border region. A prospective, case-control study, which was conducted from 2018 
to 2023, included 896 patients registered during the pre-COVID pandemic, 579 patients during initial COVID-19 pandemic 
and 773 patients during the late-pandemic periods.
RESULTS. While the demographic characteristics of the patients did not differ during the pre-, initial and late-pandemic 
periods in a trans-border Ukrainian region, their clinical aspects, case-detection, management and treatment outcome were 
contrasting. The dynamics was negative during the initial COVID-19 pandemic in terms of severity of the clinical, radiological 
and laboratory aspects, which resulted in a higher rate of patients with negative outcomes.
CONCLUSIONS. Establishing the risk factors and issues with the greatest impact of the clinical case-management is crucial 
for targeted prevention and early intervention strategies for maintain the TB control at the regional trans-border level.
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Introduction
Tuberculosis (TB) is an infectious and contagious disease 

caused by the Mycobacterium tuberculosis (MTB) complex. 
Annually 55,000 new cases are reported in the European 
Union / European Economic Area. Most of the European Union 
countries are low incidence, however increased rates were 
registered in South Eastern European Region, in which the 
public health concern are the drug-resistant (MDR-TB) strains 
of MTB. It constitutes a priority of the Ukrainian public health 
system, were the prevention and infection control are national 
strategic objectives [3, 4].

Academic publications described several common pe-
culiarities of SARS-CoV-2 and MTB infections: airway trans-
mission through droplets, target organs-lungs and advanced 
respiratory syndrome. The coronavirus disease (COVID-19) 
pandemic has significantly impacted TB notification and in-
fection control efforts in Ukrainian and Moldovan trans-border 
regions in several ways: reduced the intensity of the screening 
of high risk group for TB, disrupted activity of specialized 
TB services, restricted the patients’ mobility, decreased the 
accessibility to healthcare services, and reduced the treat-
ment adherence [13]. The COVID-19 pandemic restricted citi-
zens mobility into several phases: initial strong restrictions 
(January-March 2020 – early 2021, early-pandemic period), 
during which the government implemented severe mobility 
restrictions and closed the borders for international tourism. 
Middle phase (2021 – early 2022, mid-pandemic period) was 
characterised by the gradual easing and fluctuating restric-
tions [11]. Last-pandemic period was characterised by targeted 
restrictions (2022-2023), which involved the gradual lifting 
of the mobility restrictions (late 2023 onwards). During the 
initial phase the COVID-19 vaccination campaign started and 
was increased adoption of digital solutions for safe travel 
and international mobility, which finally reduce the spread of 
infections. In summary, the COVID-19 pandemic evolved from 
severe, widespread mobility restrictions in early 2020 to more 
targeted, less severe measures by 2022-2023, with an overall 
trend towards lifting restrictions [13].

The most recently research papers emphasised that there 
are several risk factors for MTB infection and TB progression, 
which were affected by the COVID-19 pandemic: a) environ-
mental factors: close contact with TB patients, particularly in-
household clusters, overcrowding in high burden and congre-
gate settings (nursing homes, homeless shelters and prisons); 
b) demographic factors: people older 65 had a higher risk for TB 
during COVID-19 pandemic, women due clinical and medical 

peculiarities (pregnancy / post-partum period, obesity/malnu-
trition, diabetes mellitus, low hemoglobin levels) were more 
often affected; c) medical factors: HIV/AIDS infection, chronic 
respiratory diseases, and associated with tobacco smoking,
alcohol consumption, injecting and non-injecting drug use 
were more often detected. COVID-19 impact was perceived 
on the most economical defavorised populations due to wors-
ening of the living conditions, food insecurity and reducing 
mobility [3]. When COVID-19 vaccination rates increased and 
better management strategies were developed, the decreased 
the burden on public health healthcare system allowed 
restarting the detection campaigns [13].

Scientific research established that during the evolu-
tion of COVID-19 pandemic the diagnostic tools changed 
rapidly and significantly in Ukraine [1, 2]. During the early 
pandemic phase were performed different molecular tests (re-
verse trans criptase polymerase chain reaction, RT-PCR) which 
finally were adopted as the gold standard for early detection 
of SARS-CoV-2 viral infection [6, 7]. Caused by the shortages 
of the reagents and testing materials during the pandemic 
early phase, the antigen rapid detection tests (Ag-RDTs) were 
implemented, offering faster results and easier use. While 
RT-PCR tests remained the gold standard, rapid antigen tests 
(Ag-RDTs), self-testing became the main method for diagno-
sing SARS-CoV-2 infection during the mid-pandemic period 
and antibody tests were introduced for surveillance purposes 
[1, 2, 7]. Genomic sequencing assays were used for research 
purposes to detect new SARS-CoV-2 virus strains at the re-
gional level [6, 7].

The diagnosis of active TB in Ukraine follows the World 
Health Organization (WHO) and international recommenda-
tions, which incorporated the latest evidence-based practices 
and technologies [12]. Nucleic acid amplification tests (Gen-
eXpert MTB/Rif) are now the primary recommended method 
for detection of TB. Moderate complexity automated NAATs 
(GeneXpert MTB/Rif) are currently used for detecting resis-
tance to rifampicin, and fluoroquinolones. Chest X radiogra-
phy is the basic tool in TB screening and diagnosis [5, 12]. 
Some specialized healthcare settings used the computer-aided 
detection (CAD) software for interpreting chest radiographs 
and diagnosing radiologically pulmonary TB. At the primary 
healthcare settings, the diagnostic algorithm, which include 
the symptom screening, sputum smear microscopy and chest 
radiography remained the basic tool for diagnosis of pulmonary 
TB [9]. In children and people living with HIV the Mycobacterium 
tuberculosis antigen-based skin tests (TBSTs) for diagnosing 

РЕЗУЛЬТАТИ. Хоча демографічні характеристики пацієнтів не відрізнялися протягом періодів до пандемії, на початку 
та наприкінці в транскордонному регіоні України, клінічні аспекти, виявлення випадків, ведення й результати лікування 
були контрастними. Динаміка була негативною в ранній період пандемії COVID-19 за тяжкістю клініко-рентгенологічних 
і лабораторних аспектів, що призвело до більшого відсотка хворих з негативним прогнозом.
ВИСНОВКИ. Встановлення факторів ризику та проблем, які мають найбільший вплив на ведення клінічного випадку, 
має вирішальне значення для пацієнтоорієнтованої профілактики, стратегій раннього втручання й контролю ТБ  
на регіональному транскордонному рівні.
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