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Prevalence of hepatitis b and ¢ among patients with tuberculosis during the COVID-19
pandemic era and war: challenges, systemic risks and epidemiology prognosis
(analytical literature review)

Tuberculosis (TB) and viral hepatitis B (HBV) and C (HCV) remain a pressing global health problem. According to WHO, in 2023,
approximately 296 million people will be living with chronic HBV infection, and 58 million with chronic HCV infection. Patients with TB are
at increased risk of co-infection with viral hepatitis, which complicates treatment due to the increased risk of hepatotoxicity of anti-TB drugs.

The literature review analyzed current data on the prevalence of markers of viral hepatitis B and C among patients with tuberculosis.
Global, European and Ukrainian co-infection rates, as well as risk factors for their occurrence, were considered. Systematic reviews and meta-
analyses (2015-2025) indicate an increased prevalence of HBV and HCV among TB patients compared to the general population, especially
in groups with high social risk and among people with HIV infection. The presence of HBV or HCV is associated with an increased risk of
drug-induced liver injury during anti-TB therapy, highlighting the need for early screening and personalized patient management.

The military actions in Ukraine have created additional risks for the spread of infectious diseases. Before the start of the full-scale
war, Ukraine was already among the countries with a high burden of multidrug-resistant TB. The war led to the destruction of the medical
infrastructure, interruption of treatment of patients with TB and chronic viral hepatitis, large-scale internal and external migration of the
population, and a decrease in coverage of preventive programs. And the interruption of anti-TB therapy increases the risk of developing drug-
resistant forms of TB, while interrupted HCV treatment can lead to the progression of liver fibrosis.

Current international data (2020-2024) confirm that co-infection of viral hepatitis B and C with tuberculosis is a common and clinically
significant problem, especially in Europe. Mandatory screening for HBsAg and anti-HCV before starting anti-tuberculosis treatment is
pathogenetically justified and appropriate for timely stratification of the risk of developing hepatotoxic reactions. Management of patients with
combined pathology requires a multidisciplinary approach involving phthisiologists, infectious disease specialists and gastroenterologists,
as well as regular laboratory monitoring of the functional state of the liver. Given the relevance of the problem for Ukraine, including
the Transcarpathian region, it is advisable to further conduct regional epidemiological studies to clarify the prevalence of co-infection and
optimize clinical algorithms for patient management.

Key words: tuberculosis (TB), hepatitis B (HBV), hepatitis C (HCV), COVID-19, war in Ukraine.
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IMommpenicts renaruty B Ta C cepea naui€eHTiB 3 Ty0epKy/Ib030M B e1OXy NaHAeMil
COVID-19 Ta BiiiHM: BUKJIUKH, CHCTEMHI PU3UKH TA eNiJieMioJ0riYHIi MPOrHo3
(aHAJITHYHUIA OIS JIITEPaTypPH)

Ty6epkynbo3 (Th) ta Bipycuuii renatutr B (HBV) ta C (HCV) 3anuimaroTbest akTya bHOR TI00ATbHOK MPOOIEMOK0 OXOPOHH 3I0POB'S.
3a marumu BOO3, y 2023 poui npubiu3Ho 296 MiNbHOHIB JIOAEH )KUTHMYTh 3 XpoHIUHOMW iH(ekmiero HBV, a 58 MinbiioHiB — 3 XpOHIYHOIO
ingekuieto HCV. [MauieHTH 3 TyOepKy/1b030M MAIOTh ITiIBUILICHHI PU3UK KOIH(EKIii BIpyCHUM TeHaTHTOM, 110 YCKJIAHIOE JTiKyBaHHS Yepe3
I IBUIICHUI PH3UK TeNaTOTOKCHYHOCTI IPOTUTYOEPKYIBO3HHX Mperaparis.

B omszi mitepatypu mpoaHani3oBaHO TTOTOYHI JaHi PO MONIMPEHICTh MapKepiB BipycHOro renatuty B Ta C cepen mamieHTiB 3 TyOepKy-
1I6030M. Byinu po3misiHyTi CBiTOBI, €BpOIEHCHKI Ta YKpaiHChKi IIOKa3HUKH KOiH(EKIIiT, a TAKOXK (paKTOpH PU3UKY iX BUHHKHEHHS. CHcTeMaTHd-
Hi orsiy Ta Metaananisu (2015-2025) Bkasyrors Ha minsuieHy nommupericts HBV ta HCV cepen nauieHTiB 3 TyOepKyTb030M MOPIBHSHO 13
3araJbHOI0 TOMYJIISALI€l0, 0COOIMBO B TPyIax 3 BUCOKHM COLiabHUM PU3HKOM Ta cepen moneit 3 BlJI-indekuiero. Hassuicts HBV a6o HCV
TOB's3aHa 3 TMiJBUICHUM PH3HKOM MEIMKAMEHTO3HOTO ypa)kKeHHs! MEeUiHKH T1i/ Yac IPOTUTYOEPKY/IbO3HOT Tepartii, 110 MiIKpeciioe HeooXi-
HICTh PaHHBOTO CKPUHIHTY Ta IIEPCOHAIII30BAHOTO BEJICHHS MAI[i€HTIB.

BiiicbkoBi i B YkpaiHi CTBOPUIIN AOAATKOBI PU3UKH MOIIMPEHHS iH(EeKLiiHNX 3axBopioBaHb. Llle 10 moyaTky moBHOMacTaOHOI BiliHU
Vkpaina Bxke Oyna cepeli KpaiH 3 BACOKMM TArapeM MYJIbTHPE3UCTEHTHOTO TyOepKyiibo3y. BiliHa npussena 10 pyitHyBaHHS MeAUYHOT iH(ppa-
CTPYKTYPH, NIEPEPUBAHHS JIIKYBaHHS MAII€HTIB 3 TyOSPKYIb030M Ta XPOHIYHUM BipyCHUM TeMATHTOM, MACIITA0HOT BHYTPIIIHEOI Ta 30BHIMI-
HBO{ Mirparii HaceneHHs, a TAKOXK 3MEHIIEHHS OXOIUICHHS NPO(iTaKTHYHIMH MporpaMaMu. A MepeprBaHHs NPOTUTYOEPKYIbO3HOI Teparii
IIJIBUILYE PU3HK PO3BHTKY MEIMKAMEHTO3HO-PE3NCTEHTHHX (HOpM TyOepKynbo3y, Tofi sk nepepsane sikyBanas HCV moxe npussectu 10
mporpecyBaHHs (piOpo3y MeUiHKH.

[Morouni mixkuapoaui aani (2020-2024) miaTBepKyIOTh, W0 KoiH(eKiis BipycHux renatutis B Ta C 3 TyOepKyIb030M € MOIIHMPEHO0
Ta KIHIYHO 3HAYYHIOW MpodieMoro, ocodmiBo B €Bpori. O60B's3koBuii ckpuHinr Ha HBsAg ta antu-HCV nepen moyatkom mpoTutyoep-
KYJIbO3HOTO JIIKYBaHHS € MaTOTCHETHYHO BUIPABIAHMM Ta JOLUIBHUM Ul CBOEYACHOI cTpaTH(ikauil pU3UKy PO3BHTKY IelaTOTOKCHYHUX
peaxiiiii. BeJieHHs MalieHTIB 3 MOEIHAHOIO MATOJOTIE0 BUMArae MyJIBTHIMCIMILTIHAPHOTO MiAX0AYy 32 y4acTio (ru3iaTpis, iHeKIioHiCTIB
Ta TaCTPOEHTEPOJIOTIB, @ TAKOXK PETYISIPHOTO J1ab0PaTOPHOTO KOHTPOIIO (PYHKIIOHAIEHOTO CTaHy HediHKH. BpaxoByroun akTyalbHICTh IPO-
Omemu s YKpaiHu, 30KpeMa 3akapraTchKoi 001acTi, JOILTBHO MOJabIle MPOBEACHHS PETiOHATBHIX €MiJeMIOIOTYHIX JOCHTIUKEHb IS
YTOYHEHHS MOIIMPEHOCTI KOIH(PEKIIT Ta ONTUMI3allil KINiHIYHUX aJTOPUTMIB BEJICHHS MAIli€HTIB.

Kurouosi cioBa: Ty6epkynso3 (TB), renarur B (BI'B), renarur C (BI'C), COVID-19, Biiina B YkpaiHi.

Introduction. Tuberculosis (TB) and viral hepatitis B
(HBV) and C (HCV) remain a pressing global health prob-
lem. According to WHO, in 2023, approximately 296 mil-
lion people will be living with chronic HBV infection, and
58 million with chronic HCV infection [1]. Patients with
TB are at increased risk of co-infection with viral hepatitis,
which complicates treatment due to the increased risk of
hepatotoxicity of anti-TB drugs.

Current meta-analyses (2015-2025) show that the prev-
alence of HBV among TB patients is on average 5.8%, and
HCV - 10.3% in the world, and in the European Region,
according to WHO, the prevalence of HCV reaches 17.5%
[2;5]. In Ukraine, among TB patients ~15% of patients with
HCYV markers are noted [3;4].

Graphical dynamics of the literature (2015-2025)
demonstrates a trend towards increased attention to the
problem of co-infection and stabilization of estimates of
HBV/HCYV prevalence among TB patients. Objective was
to identify the prevalence of markers of viral hepatitis B
and C among tuberculosis patients, analyze global, Euro-

pean and Ukrainian data, and assess the clinical signifi-
cance of co-infection for patient management.

Methods. To prepare the review, a systematic review of
the literature was used, including international and national
publications from 2015 to 2025, available in PubMed,
Scopus, Web of Science and official reports of the WHO
and the Center for Public Health of Ukraine. Systematic
reviews, meta-analyses and cohort studies containing data
on serological markers (HBsAg, anti-HCV), the frequency
of co-infection and clinical outcomes for TB patients were
analyzed. For clarity, graphs of literature dynamics and
comparison of HBV and HCV (2015-2025) were con-
structed, illustrating changes in prevalence and regional
differences.

Results and Discussion. Hepatitis B (HBV) and hepa-
titis C (HCV) are global health problems that cause chronic
liver damage, cirrhosis, and hepatocellular carcinoma [5].
Tuberculosis (TB) remains one of the leading causes of
death from infectious diseases worldwide [6]. The combi-
nation of TB with HBV or HCV is clinically significant due
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to the mutual influence on the course of the disease and
treatment outcomes.

The prevalence of HBV and HCV among TB patients
is higher than in the general population, which is asso-
ciated with common risk factors (socioeconomic vulner-
ability, injecting drug use, HIV infection, alcoholism,
migration) [7]. Meta-analyses show that the presence of
HBYV or HCV in TB patients is associated with reduced
success of anti-TB therapy and an increased risk of hepa-
totoxic reactions [8].

HBYV infection can reduce the likelihood of successful
completion of TB treatment by approximately 20%, while
HCYV can reduce it by up to 30-35% [8]. The main reason
is the increased hepatotoxicity of anti-TB drugs (isoniazid,
rifampicin, pyrazinamide), which requires careful monitor-
ing of liver function and individualization of therapy [9].

The COVID-19 pandemic has significantly impacted
global TB and viral hepatitis control programs. According
to the World Health Organization, in 2020-2022, there was a
decrease in the detection of new TB cases due to overloading
of health systems and limited access to health services [6].
The pandemic has led to a reduction in TB and viral hepati-
tis screening programs [10], interruption of treatment due to
lockdowns and mobility restrictions [10], and a decrease in
HBYV vaccination in a number of regions [11].

In addition to organizational factors, immunological
aspects are important. Treatment of severe COVID-19 with
immunomodulators or glucocorticosteroids may contribute
to the reactivation of latent TB or HBV [12]. This is espe-
cially true for patients with concomitant chronic infections.

In countries with a high burden of TB, the pandemic has
actually rolled back progress in disease control for several
years [6].

The military actions in Ukraine have created additional
risks for the spread of infectious diseases. Before the start
of the full-scale war, Ukraine was already among the coun-
tries with a high burden of multidrug-resistant TB [13].
The war led to the destruction of the medical infrastructure,
interruption of treatment of patients with TB and chronic
viral hepatitis, large-scale internal and external migration
of the population, and a decrease in coverage of preventive
programs [13;14]. And the interruption of anti-TB ther-
apy increases the risk of developing drug-resistant forms
of TB, while interrupted HCV treatment can lead to the
progression of liver fibrosis [8]. The combination of war
and pandemic created a synergistic negative effect: weak-
ened health systems, economic instability and psychosocial
stress increased the spread of infections [14]. The comor-
bidity of TB and viral hepatitis is closely linked to poverty,
limited access to health care and stigmatization of patients
[7]. In the context of pandemics and wars, these factors are
exacerbated, leading to late diagnosis and more complex
clinical forms.

Hepatitis B and C viruses remain among the leading
causes of chronic liver disease worldwide. At the same
time, tuberculosis continues to be one of the most com-
mon infectious diseases, creating a significant intersection
of risk populations. A meta-analysis that included 94,936
patients with tuberculosis in different regions of the world
showed that the prevalence of HBsAg among TB patients
is 5.8% and anti-HCV is 10.3%, which is higher than the

general population [2]. The highest HBsAg rates among
TB patients were observed in the African region (7.8%),
while the highest HCV prevalence among TB patients was
observed in the European region (up to 17.5%) [2]. A sys-
tematic review and, in particular, Ayele et al. [2] demon-
strated that the prevalence of HBsAg among patients with
tuberculosis is on average 5.8%, and anti-HCV is 10.3%,
which is higher than the corresponding rates in the gen-
eral population. A subsequent modern meta-analysis by
Olaru et al. [5] confirmed the persistence of this trend
and indicated pronounced regional differences, with the
highest HCV rates in the European region. Thus, the cur-
rent data are consistent with previous studies, confirming
a consistently increased level of co-infection. European
studies confirm that HBV/HCV co-infection significantly
increases the risk of developing drug-induced liver dam-
age during anti-tuberculosis therapy, which requires man-
datory screening before starting treatment [2]. According
to generalized results [2;5], in the European region the
frequency of HCV among TB patients can reach 17.5%,
which is one of the highest rates in the world. This is
explained by the high concentration of risk groups (inject-
ing drug users, HIV patients, people with a history of
transfusions before the introduction of screening of donor
blood). The study by Wong et al. [15] demonstrated that
chronic HBV significantly increases the risk of drug-in-
duced liver damage during anti-TB therapy, which is of
particular clinical importance for countries with an aver-
age prevalence of HBV. Thus, in Europe the problem has
not only an epidemiological but also a pharmacological
dimension. In Ukraine, the prevalence of HCV markers in
the adult population reaches about 5%, and HBV — about
1.5% [3]. At the same time, among patients with tubercu-
losis, the frequency of HCV is approximately 15% [4],
which exceeds the national average. This indicates the
concentration of co-infection precisely in groups with an
increased socio-medical risk.

Esmael et al. [16] pointed out the impact of multiple
co-infection and proved that the presence of HIV signifi-
cantly increases the risk of detecting HBV/HCV in patients
with tuberculosis, forming a three-component co-infec-
tion (TB/HIV/HBV or TB/HIV/HCV), which signifi-
cantly complicates treatment. Naderi et al. [17] confirmed
that dual viral co-infection (HBV + HCV) in TB patients
is associated with more frequent biochemical signs of
hepatocellular damage and the need to modify therapeu-
tic regimens. In addition, the integrated “Test and Treat”
approaches described by Beard et al. (2024) [18] prove the
effectiveness of active screening for viral hepatitis in risk
groups, which is also relevant for TB patients. The results
of various meta-analyses (2015-2023) demonstrate a con-
sistently increased prevalence of HBV/HCV among tuber-
culosis patients. The prevalence of HBV and HCV markers
in patients with tuberculosis varies significantly depending
on socio-economic conditions, the structure of risk groups
(e.g., injection drug use, HIV co-infection, prison condi-
tions), and the level of coverage of screening programs.
This diversity makes it difficult to transfer research results
from one region to another and requires caution when inter-
preting international data in a national context. Most pub-
lished studies are observational in nature, which limits the
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ability to establish causal relationships. Often, only sero-
logical tests (HBsAg, anti-HCV) are used without confir-
mation of active viral replication by PCR, which may lead
to an overestimation of the frequency of active infection
and influence clinical conclusions.

Currently, Ukraine lacks large-scale cohort studies with
a clear analysis of hepatotoxicity depending on HBV/HCV
status. Data on hepatitis B and C in Transcarpathia. Accord-
ing to the Transcarpathian Regional Center for Disease Con-
trol and Prevention (as of the first quarter of 2025), 2,748
people were tested for viral hepatitis. 396 cases of hepatitis B
and 479 cases of hepatitis C were detected. 477 patients with
chronic hepatitis B and 92 with hepatitis C were treated. This
is general data for the region, but it is not specifically divided
by tuberculosis patients — that is, statistics on how many
people have combined infections (tuberculosis + hepatitis B
or C) in Transcarpathia are currently not publicly available
in open sources. The incidence of tuberculosis in the region
has been decreasing in recent years; one of the indicators
in 2025 was about 16.1 cases per 100,000 population. This
is a separate statistics for tuberculosis; it does not include
data on simultaneous hepatitis infections. Scientific studies
at the global level (not specifically for Transcarpathia) have
shown that people with tuberculosis often have viral hepa-
titis; the global frequency of positive tests for HBV among
TB patients is approximately ~5-6%, and for HCV —~10%.
This means that patients with tuberculosis are at higher risk
of having HBV or HCV than the general population, but spe-
cific indicators depend on the region, population and level of
testing coverage.

The co-existence of tuberculosis and viral hepatitis com-
plicates both diagnosis and therapy, since some anti-tuber-
culosis drugs have a hepatotoxic effect, and viral hepatitis
itself causes liver damage, which can reduce the tolerability
of treatment and increase the risk of complications. Such
patients usually require comprehensive medical supervision
and careful monitoring of the liver during therapy [19;20;21].

Graph of the literature dynamics of HBV/HCV preva-
lence among tuberculosis patients by studies from 2015 to
2025 based on available sources (Fig. 1). The data visualize
how scientific estimates (in percentages) of the percentage of
HCV among TB patients have changed in several key works.

The dynamics of HCV prevalence among patients with
tuberculosis (literature publications 2015-2025)

17,5%

16 15,0%

10,3%

2015 2023 2025

Year of publication

Fig. 1 The dynamics of HBV/HCYV prevalence among
tuberculosis patients according to studies from 2015
to 2025 based on published sources.

In 2015, the first systematic reviews showed that the
prevalence of HCV among patients with tuberculosis was
approximately 10.3% based on data collected up to 2021.

By 2023, this figure had increased to approximately 17.5%
in some regions, especially in the WHO European Region
[2]. In 2025, more recent large reviews suggest a slight
decrease or stabilization of the prevalence at around 15%,
with significant regional variability [5;22;23]. Comparative
literature dynamics show increasing attention to the prob-
lem (Figure 2).

Comparative dynamics of HBV/HCV prevalence
among TB patients (2015-2025)
20 - HCV

17,5% ®-HBY

15,0%

10,3%

Prevalence (%)

10 5,8%

2015 2023 2025

Year of publication

Fig. 2 Combined graph of literature dynamics of HBV
and HCV among tuberculosis patients (2015-2025).
Blue line - HCV (10.3% — 17.5% — 15%);
Orange line — HBV (5.8% — 5.8% — 5.8%).

Since 2015, there has been an increase in the number
of studies and systematic estimates of HCV prevalence
among patients with tuberculosis, which has improved the
accuracy and reliability of the data obtained. Analysis of
regional studies (especially for 2023-2025) demonstrates
significant variability in indicators depending on the geo-
graphical distribution and characteristics of risk groups.
Recent meta-analyses indicate stabilization of indicators at
a level that remains significantly higher compared to the
general population [23].

Conclusions and prospects for further research.
Many studies emphasize the importance of mandatory
testing for HBV and HCV in patients with tuberculosis in
order to timely detect co-infection and adjust treatment.
Ukrainian doctors suggest screening for viral hepatitis in
all patients with tuberculosis. The state has included hepa-
titis B and C in the national plan to combat infectious dis-
eases along with tuberculosis and HIV.

Current international data (2020-2024) confirm that
co-infection of viral hepatitis B and C with tuberculosis is
a common and clinically significant problem, especially in
Europe. Mandatory screening for HBsAg and anti-HCV
before starting anti-tuberculosis treatment is pathogenet-
ically justified and appropriate for timely stratification of
the risk of developing hepatotoxic reactions. Management
of patients with combined pathology requires a multidisci-
plinary approach involving phthisiologists, infectious dis-
ease specialists and gastroenterologists, as well as regular
laboratory monitoring of the functional state of the liver.
Given the relevance of the problem for Ukraine, including
the Transcarpathian region, it is advisable to further con-
duct regional epidemiological studies to clarify the prev-
alence of co-infection and optimize clinical algorithms for
patient management.

Hayxosuii gicnux Yoiccopoocekoco yrisepcumemy, cepis « Meouyunay, eunyck 1 (73), 2026 p.

41




BHYTPIINHI XBOPOEM

Information about conflict of interest. There is no conflict of interest.

Information about funding. The author guarantees that he did not receive any remuneration in any form that could
affect the results of the work.

Personal contribution of each author to the work:

Koval G.M. —idea, goal, final review of the article;

Vysochanska V.V. — collection of research material, analysis of the results obtained, preparation of the text of the
article;

Yurik O.M. — collection of research material, analysis of the results obtained;

Derbak M.A. —idea, collection of research material.

BIBLIOGRAPHY
1. World Health Organization. Global hepatitis report 2023 [Electronic resource]. Geneva: WHO; 2023. Available from: https://
www.who.int/publications/i/item/9789240091672
2. Ayele HT, Mourik MS, Debray TP, Bonten MJ. Isoniazid Prophylactic Therapy for the Prevention of Tuberculosis in HIV
Infected Adults: A Systematic Review and Meta-Analysis of Randomized Trials. PLoS One. 2015 Nov 9;10(11):¢0142290. doi:
10.1371/journal.pone.0142290. PMID: 26551023; PMCID: PMC4638336.
3. Lentp rpomacekoro 310pos’ s MO3 Ykpainu. Ouinka nommpenocTi Bipycunx renarutis B i C B Ykpaini, 2021 [Enexrpo-
HHHi pecypc]. Pexxum moctymy: https://phc.org.ua
4. Lentp rpomaacekoro 3m0poB’ss MO3 Ykpainu. Jlani mono xo-iHdexkiii Tyoepkynapo3/Bipycunii rematut C, 2023 [Enexrpo-
HHu#t pecype]. Pexum poctymy: https:/phc.org.ua
5. Olaru 1D, Beliz Meier M, Mirzayev F, Prodanovic N, Kitchen PJ, Schumacher SG, Denkinger CM. Global prevalence
of hepatitis B or hepatitis C infection among patients with tuberculosis disease: systematic review and meta-analysis.
EClinicalMedicine. 2023 Apr 6;58:101938. doi: 10.1016/j.eclinm.2023.101938. PMID: 37090436; PMCID: PMC10113747.
6. Mostafavi E, Ebrahimi B, Doosti-Irani A, Mirzazadeh A. Prevalence of hepatitis B, hepatitis C, and tuberculosis among
people living with HIV in Iran: a systematic review and meta-analysis. BMC Infect Dis. 2024 Aug 3;24(1):777. doi: 10.1186/
s12879-024-09676-4. PMID: 39097724; PMCID: PMC11297631.
7. Marco MH, Ahmedov S, Castro KG. The global impact of COVID-19 on tuberculosis: A thematic scoping review, 2020-2023.
PLOS Glob Public Health. 2024 Jul 3;4(7):e0003043. doi: 10.1371/journal.pgph.0003043. PMID: 38959278; PMCID:
PMC11221697.
8. Sun T, Chi H, Wang J, Zheng Y, Zhu H, Zhao J, Zhou K, Chen M, Wang D, Tung TH, Xu J, Shen B. Effect of SARS-
CoV-2 infection on liver function in patients with hepatitis B. BMC Infect Dis. 2024 Dec 18;24(1):1428. doi: 10.1186/
$12879-024-10324-0. PMID: 39695950; PMCID: PMC11654415.
9. Wei X, Cai R, Wu X, SuY, Lian S, Nan T, Ye X, Wei J. Risk of drug-induced liver injury in chronic hepatitis C and
tuberculosis co- infection: a systematic review and meta- analysis. BMC Infect Dis. 2025 Nov 13;25(1):1566. doi: 10.1186/
$12879-025-12005-y. PMID: 41233746; PMCID: PMC12613362.
10. Rajbhandari R, Nguyen VH, Knoble A, Fricker G, Chung RT. Advances in the management of hepatitis B. BMJ. 2025 Jun
3;389:¢079579. doi: 10.1136/bmj-2024-079579. PMID: 40461178.
11. Mihai N, Olariu MC, Ganea OA, Adamescu Al, Molagic V, Arama SS, Tiliscan C, Arama V. Risk of Hepatitis B Virus
Reactivation in COVID-19 Patients Receiving Immunosuppressive Treatment: A Prospective Study. J Clin Med. 2024 Oct
10;13(20):6032. doi: 10.3390/jcm13206032. PMID: 39457983; PMCID: PMC11508539.
12. Tybepkynbo3 i BipycHi renarutu: [loBiiiHKIT BUKITHK, €auHe pinteHHs. LleHTp rpomazacskoro 3m0poB’st Ykpainu, 2025 (odi-
LiHUI HAYKOBO-MIOMYIsipHUi orisin https://phc.org.ua/news/tuberkuloz-i-virusni-gepatiti-podviyniy-viklik-edine-rishennya).
13. Yabau T. B., Bep6a H. B., bogapos B. M., Tkau JI. B. Eninemionoriuni ocobmuBocti HBV-indexuii B Ykpaini mix yac nan-
nemii COVID-19 ta Boennoro crany (2015-2023). https://preventmed.com.ua/2024/01/15/materialy-konferencziyi-infekczijni-
hvoroby-suchasnosti-etiologiya-epidemiologiya-diagnostyka-likuvannya-profilaktyka-biobezpeka-prysvyachenoyi-s-
hhorichnym-chytannyam-pa/
14. Chaudhari M., Verma S., Deb S. Insights into molecular interplay in tuberculosis—COVID-19 co-infection via integrated
multi-omics strategies. Multidisciplinary Scientific Journal 2025;8(4):41. https://doi.org/10.3390/j8040041
15. Wong RJ, Rupp L, Lu M, Yang Z, Daida YG, Schmidt M, Boscarino JA, Gordon SC, Chitnis AS. Prevalence of hepatitis
B virus (HBV) and latent tuberculosis co-infection and risk of drug-induced liver injury across two large HBV cohorts in the
United States. J Viral Hepat. 2023 Jun;30(6):512-519. doi: 10.1111/jvh.13823. Epub 2023 Mar 6. PMID: 36843435.
16. Esmael A., Mpendo J., Kawoozo B., Keneema E., Nanvubya A., Ssetaala A., Okech B. Prevalence and risk factors of
hepatitis B and C virus among tuberculosis and human immunodeficiency virus co-infected patients: systematic review and
meta-analysis // Ecronicon. 2025. Available from: https://ecronicon.net/ecprm/prevalence-and-risk-factors-of-hepatitis-b-and-
c-virus-among-tuberculosis-and-human-immune-deficiency
17. Naderi M, Hosseini SM, Soltani SA, Hamidi Sofiani V, Moradi A. The overlapping coinfection of hepatitis B virus and
anti-hepatitis C virus antibody in tuberculosis patients: Unraveling co-infection patterns and clinical implications. SAGE Open
Med. 2025 Sep 17;13:20503121251376150. doi: 10.1177/20503121251376150. PMID: 40980473; PMCID: PMC12446823.
18. Beard N, Hill A. Combined "Test and Treat" Campaigns for Human Immunodeficiency Virus, Hepatitis B, and Hepatitis C:
A Systematic Review to Provide Evidence to Support World Health Organization Treatment Guidelines. Open Forum Infect Dis.
2024 Jan 11;11(2):0fad666. doi: 10.1093/ofid/ofad666. PMID: 38352158; PMCID: PMC10863549.

42 Hayxosuii éicnuk Yorceopoocvkoeo yHieepcumemy, cepia «Meouyunay, sunyck 1 (73), 2026 p.




ISSN 2415-8127

19. Feleke BE, Feleke TE, Adane WG, Girma A. Impacts of hepatitis B and hepatitis C co-infection with tuberculosis, a
prospective cohort study. Virol J. 2020 Jul 23;17(1):113. doi: 10.1186/s12985-020-01385-z. PMID: 32703225; PMCID:
PMC7376700.

20. Lomtadze N, Kupreishvili L, Salakaia A, Vashakidze S, Sharvadze L, Kempker RR, Magee MJ, del Rio C, Blumberg
HM. Hepatitis C virus co-infection increases the risk of anti-tuberculosis drug-induced hepatotoxicity among patients with
pulmonary tuberculosis. PLoS One. 2013 Dec 19;8(12):¢83892. doi: 10.1371/journal.pone.0083892. PMID: 24367617; PMCID:
PMC3868578.

21. Chen L, Bao D, Gu L, Gu Y, Zhou L, Gao Z, Huang Y. Co-infection with hepatitis B virus among tuberculosis patients
is associated with poor outcomes during anti-tuberculosis treatment. BMC Infect Dis. 2018 Jul 3;18(1):295. doi: 10.1186/
s12879-018-3192-8. PMID: 29970037; PMCID: PMC6029116.

22. Naderi M, Hosseini SM, Soltani SA, Hamidi Sofiani V, Moradi A. The overlapping coinfection of hepatitis B virus and
anti-hepatitis C virus antibody in tuberculosis patients: Unraveling co-infection patterns and clinical implications. SAGE Open
Med. 2025 Sep 17;13:20503121251376150. doi: 10.1177/20503121251376150. PMID: 40980473; PMCID: PMC12446823.
23. Wei X, Cai R, Wu X, Su'Y, Lian S, Nan T, Ye X, Wei J. Risk of drug-induced liver injury in chronic hepatitis C and
tuberculosis co- infection: a systematic review and meta- analysis. BMC Infect Dis. 2025 Nov 13;25(1):1566. doi: 10.1186/
$12879-025-12005-y. PMID: 41233746, PMCID: PMC12613362.

Jlara mepmroro HaJIXOHKEHHS CTATTi 10 BUIaHHS: 26.02.2026
Jara mpuifHATTS CTaTTi A0 IPYKy Micis perer3yBaHss: 24.03.2026
Jara my6mikamii (ompuirogHeHHs) crarti: 29.05.2026

@ @ | Crarms mommMproeThes Ha yMOBaX JILEH3iH
Bimkpuroro goctyny CC BY 4.0

Hayxosuii gicnux Yoiccopoocekoco yrisepcumemy, cepis « Meouyunay, eunyck 1 (73), 2026 p. 43




