MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

SUMY STATE UNIVERSITY

ACADEMIC AND RESEARCH MEDICAL INSTITUTE

Eastern Ukrainian Medical Journal

116, Kharkivska st., Sumy 40007, Ukraine
e-mail: eumj@med.sumdu.edu.ua

eumj.med.sumdu.edu.ua
ISSN: 2663-5909 (print)/2664-4231 (online)

© 2026 by the author(s).

Thiswork islicensed under Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

O

How to cite: Sakhelashvili M, Piskur Z, Sakhelashvili-Bil O. FREQUENCY OF COMPLICATIONS AND LESIONS
OF ORGANS/SYSTEMS IN PULMONARY TUBERCULOSIS AMONG HIV-PATIENTS. East Ukr Med J.
2026;14(2):415-422. DOL: https://doi.org/10.21272/eumj.2026;14(2);415-422

ABSTRACT

Manana Sakhelashvili
https://orcid.org/0000-0002-2503-5440
Department of  Phthisiology and
Pulmonology, Danylo Halytsky Lviv
National Medical University, Lviv,
Ukraine

Zoriana Piskur

https://orcid.org/0000-0001-9920-2291
Department of  Phthisiology and
Pulmonology, Danylo Halytsky Lviv
National Medical University, Lviv,

Ukraine

Olga Sakhelashvili-Bil
https://orcid.org/0000-0002-9817-5989.
Department of  Phthisiology and
Pulmonology, Danylo Halytsky Lviv
National Medical University, Lviv,
Ukraine.

FREQUENCY OF COMPLICATIONS AND LESIONS OF
ORGANS/SYSTEMS IN PULMONARY TUBERCULOSIS
AMONG HIV-PATIENTS

Objective: To study the frequency of complications and
organ/system involvement in pulmonary tuberculosis in the context of
HIV/AIDS infection.

Materials and Methods. We analyzed medical data from 103
patients with pulmonary tuberculosis that developed in the setting of
HIV/AIDS infection. The patients were divided into groups: drug-
sensitive pulmonary tuberculosis (DS-PTB) — 42 patients who excreted
Mycobacterium tuberculosis (MBT) strains sensitive to anti-
mycobacterial drugs (AMD); and drug-resistant pulmonary tuberculosis
(DR-PTB) — 61 patients with resistant MBT strains. Data from the
period 2020-2024 were analyzed.

To study the frequency of complications and organ/system
involvement, the results of laboratory tests, abdominal ultrasound,
computed tomography of the chest and abdominal organs, and
consultations with specialized physicians were taken into account.

Microbiological detection of MBT included molecular genetic
testing, microscopy and culture methods, and drug susceptibility testing
of MBT strains to anti-mycobacterial drugs. HIV/AIDS infection was
diagnosed using rapid tests, and viral load was determined by
polymerase chain reaction. Microsoft Excel software was used for
statistical analysis of the results.

Results and Discussion. In both study groups, men predominated by
1.5 times, aged over 30 to 50 years. A severe condition at admission was
noted in 23.8% of patients with DS-PTB and 9.8% with DR-PTB. The
average hospital stay for DS-PTB was (23.1 + 2.1) bed-days, and for
DR-PTB - (61.7 + 4.5).

In DR-PTB/HIV, miliary tuberculosis predominated 1.7 times more
often, and infiltrative pulmonary tuberculosis — 2.0 times more often. In
DS-PTB/HIV, an increased frequency of disseminated pulmonary
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tuberculosis was observed. Patients with DR-PTB reported pronounced
intoxication and cachexia twice as often compared to those with DS-
PTB.

In both groups, sepsis, pericarditis, and spontaneous pneumothorax
were diagnosed with nearly equal frequency. Respiratory failure was
detected 1.5 times more often in DR-PTB, while chronic obstructive
bronchitis was 1.7 times more frequent in DS-PTB. In both groups,
chronic hepatitis, liver cirrhosis, ascites, and toxic liver damage were
noted. In DR-PTB, chronic hepatitis B, nervous system involvement,
and eye disorders were observed twice as often as in DS-PTB.

Conclusions. Drug-resistant pulmonary tuberculosis in the context
of HIV/AIDS infection had a significantly more severe course due to the
development of multiple organ failure. These changes in the combined
TB/HIV/AIDS condition contributed to disability in 24.4% (10) of
patients with drug-sensitive TB/HIV and in 55.7% (34) of patients with
drug-resistant TB/HIV.

Keywords: HIV/AIDS/TB co-infection, complications, organ
involvement, systems.
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YACTOTA YCKJIAIHEHDB I YPAKEHb OPT'AHIB /CUCTEM
IPU TYBEPKYJIBO3I JIETEHD ¥ BLUI-IIO3UTUBHUX

Merta poboTn. BuUBUMTH YACTOTy YCKIamHCHb 1 YpaXeHb
oprasis/cucteM npu TyOepKyb03i JiereHb Ha T1i BIJI/CHIJI-indekuii.

Marepiann i meronu. Mu mnpoananizyBanu MenuuHi gani 103
XBOpHUX, Ha TyOEpKYJbO3 JIereHb, sIKUi po3BuHyBcst Ha Tii BIJI/CHIJI-
iH(ekuii. XBopuX NOAUIMIM Ha TPYNU: YyTIMBUIl TyOepKyJb0o3 JIEreHb
(U-TBJI) — 42 namienra, sxi BUIULIIM 4yTiauMBi mramu Mycobacteria
tuberculosis (MBT) no anTuMikoOakTepiansHuX npenaparis (AMBII); i
ximiope3ucTeHTHHH TyOepkynpo3 jeredb (XP-TBJI) — 61 mamieHnT 3
pesuctenTHIMEU mtamu MBT. Busumnm nani 3a nepion 2020-2024 pp.

3 MeTor BHBUCHHS YacTOTH yCKIagHEHb 1  YPaXeHb
OpraHiB/cucTeM, IO yBarm Opamu pe3ynbTaTd  JabopaTOpHUX
JOCTIKeHb,  YJIBTPa3BYKOBOI  JIarHOCTHKH  OpPraHiB  YEepPEBHOI
MOPOXKHMHU Ta KOMITIOTepHOI ToMorpadii opraHiB rpyaHol KITKH 1
YepEeBHOI IOPOKHUHH Ta BUCHOBKH BY3bKHX CHELIAIICTIB TOLIO.

Mikpob6ionoriuae BusiBieHHs MBT BriIoYamo: MOJEKYJISIPHO-
TeHETUYHE JOCII/KeHHS, METOJM MIKPOCKOIIi Ta MOCIBY, MPOBEICHHS
TECTy MeIWKaMeHTO3Hol uymmBocti mramie MBT nmo AMBIL
BUI/CHId-iHeknito  AiarHOCTYBaIH BipyCHE
HaBaHTAXXECHHS - BUKOPHCTOBYIOUHM MOJIMEpa3Hy JIAHIIOTOBY PEaKIilo.
ITaker mnporpam Excel 3acrocyBamm manst CTaTUCTHYHOTO aHANIZY
pe3yJbTaTiB.

PesynabTaTnn Ta odroBopenHs. B mocmimxyBaHmx rpymax B 1,5

CKCIIPEC-TECTOM,

pasu mepeBakain 4osioBikd, BikoM moHax 30 10 50 pokiB. Y BaxkoMy
crani Oynu rocmitanizoBani 23,8% xBopux 3 U-TBJI19,8% — 3 XP-TBJL
Cepenne nepebyBanHs y crarionapi 3 U-TBJI cknano (23,1£2,1) mixkko-
nHiB, a XP-TBJI — (61,7+4,5). Ilpu XP-TBJI/BIJI nepeBaxas mimiapHuit
Tb B 1,7 pasu 1a B 2,0 pa3u — indinsrparusauii TBJI. IIpun U-TBJI/BIJI
BCTAHOBJIEHO 301IbIIeHHS KUIbKOCTl nuceMidoBanoro THJI. Iamientu B
2 pa3u 4YacTille CKap >KWINCh Ha BHPaXXeHY IHTOKCHKAIII€I0, KaXeKCi€lo,
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Hibk npu Y-TBJI ¥V o6ox rpymax Maibke 3 OJIHAKOBOIO YaCTOTOIO
JIarHOCTyBaJdM CEICUC, MEPHKAPIUT, CIIOHTAHHUH ITHEBMOTOPAKC.
PecmipaTtopry HemocraTHicTs B 1,5 pasm dactime BUSBILDIH Tpu XP-
TBJI, a xpoHiuHMi1 00cTpyKTHBHNUI OponXiT— Yy 1,7 pasu npu U-THJL. B
000X rpynax KOHCTaTOBAaHO XPOHIYHHUHU TeIaTUT, IIHPO3 MEHiHKH, aCIIUT
i TokcmuyHe ypaxkeHHs mnedinku. [lpm XP-TBJI B 2 pasm wgactime
CIOCTEpIraju XpOHIYHMH remaTuT B, ypakeHHS HEpBOBOi CHCTEMH 1
oprany 30py, Hix npu Y-THBJL

Bucnoskn. XP-THJI na Tmi BUI/CHI/I-indexkmnii mepediras 3HauHo
Ba)kye BHACIJJOK PO3BHUTKY IOJiopranHoi HepoctaTHocTi. [Ipn npomy mi
smian Ha T moegHanHs TBJI 1 BUI/CHI[-indexuii copusiio
iHBaninm3anii y 24,4% (10) manientiB 3 gwytnusum TBJI/BUIL iy 55,7%

(34) - 3 ximiopesucrenrum TH/BLJL.

Karouesi

ciaoBa: xo-iHpexmis BIUI/CHIA/TBJI, ycknamHeHHS,

YpaXXeHHS OpPTaHiB, CHCTEM.

Aemop, gionosioansruin 3a aucmyeannsn: Manana Caxenawsini, Kagpeopa pmusiampii i nynemornonoeii, Jloeiscoxuii
HayioHanbHut meduunutl Yuisepcumem imeni [anuna Ianuyvkoeo m. Jlveis, Yrpaina
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ABBREVIATIONS: AIDS - acquired immunodeficiency syndrome, AMBDs — antimycobacterial drugs, HIV —
human immunodeficiency virus, MBT — mycobacterium tuberculosis, MDR-TB — multidrug-resistant tuberculosis,
XDR-TB — tuberculosis with extensive drug resistance, TB — tuberculosis, S-PTB — susceptible pulmonary tuberculosis,
CR-PTB - chemoresistant pulmonary tuberculosis, WHO — World Health Organization

INTRODUCTION

In modern environment, tuberculosis (TB) is one of
the most important issues in the Health system [1].
According to the World Health Organization (WHO)
10.6 million people contracted TB and 1.6 million died
from it in 2021 [2, 3].

One of the main reasons for the deterioration of the
epidemiological situation with TB in the World, and in
particular in Ukraine, is the spread of chemoresistant
TB (CR-TB) [4, 5]. As a result of the pathomorphosis of
CR-TB over the past 13 years, among adult patients
there is a clear trend towards an increase in primary
resistance to fluoroquinolones (in particular, extensive
drug resistance - XDR) from the minimum frequency in
2006 (0%) to almost 30.0% in 2019, on the background
of a decrease in multidrug-resistant (MDR) TB without
resistance to fluoroquinolones (from 60.0% to 40.0%)
[6]. An unfavorable trend has been observed since 2017,
when the number of patients with MDR-TB and XDR-
TB almost equalized. At the same time, in Ukraine
MDR-TB was diagnosed for the first time in 3,924
patients, of which XDR-TB — in 396 (10.1%) in 2023,
and the incidence of MDR-TB was 3,645, of which
XDR-TB - in 885 patients (24.3%) in 2024 [7.8].

Several main factors for risk the deterioration of the
course and results of TB treatment have been identified,
in particular the resistance of Mycobacteria tuberculosis
(MBT); concomitant diseases - human

immunodeficiency virus (HIV), diabetes, coronavirus
disease (COVID-19); war, etc. [4, 9].

Currently, TB has become the most common
opportunistic disease in HIV-infection and the main
cause of AIDS and death in patients with HIV [10, 11].
The researches of scientists [12] confirmed that only 10-
15% of HIV-negative individuals get sick after contact
with a bacterioexcreter, and 40-50% of HIV-positive
individuals already get sick. It is also known that the
combination of TB and HIV-infection is a risk factor for
the occurrence of chemoresistant forms: only 27.3% of
patients with isolated TB have resistant forms, and
among patients with HIV/AIDS/TB co-infection -
60.0%.

According to the studies of Matsegora N.A. et al.
[11], patients with CR-TB/HIV co-infection have been
diagnosed with many forms of comorbidity, leading to
multiple organ pathology, which is more pronounced in
patients in a state of deep immunosuppression.
patients with deep immunodeficiency,
extrapulmonary localization of the tuberculous process,
will probably be detected more often than only
pulmonary localization (70.1% vs. 62.9%). Among the
examined patients with HIV/AIDS/TB co-infection, 30
% had isolated pulmonary TB, 33 % had combined
pulmonary/extrapulmonary [13], and the greatest
specific gravity was extrapulmonary TB without
pulmonary involvement [14, 15, 16].

In
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Thus, the study of the frequency of complications
and lesions of organs/systems of patients with CR-
PTB/HIV co-infection is relevant for the timely
diagnosis of this disease, the development of new
modern methods of treatment and the improvement of
the course of CR-PTB/HIV co-infection.

THE PURPOSE OF WORK: to study the
frequency of complications and lesions of
organs/systems in pulmonary tuberculosis on the
background of HIV/AIDS-infection.

MATERIALS AND METHODS

The subjects studied were adults aged 18 years or
more who contracted TB with bacteriologically
confirmed results. All patients were inpatient treatment
in the Anti-TB departments of the Pulmonary Health
Center during 2020-2024. Retrospective analysis of
medical data included patients with confirmed HIV-
positive status who were diagnosed with pulmonary
tuberculosis with bacterial excretion. Patients were
divided into  groups: susceptible pulmonary
tuberculosis (S-PTB) 42 patients who isolated
susceptible strains of MBT to antimycobacterial drugs
(AMBDs); and chemoresistant pulmonary tuberculosis
(CR-PTB) 61 patients who isolated resistant strains of
MBT.

In order to study the frequency of complications
and lesions of organs/systems, the results of laboratory
tests, ultrasound diagnostics of abdominal organs and
computer tomography of chest and abdominal organs,
as well as the conclusions of narrow specialists, etc.,
given in the form 003 «Medical card of an inpatient
patient» were taken into account.

Laboratory diagnostic methods

For the detection of MBT sputum used
microbiological research: by microscopy, seeding of
material on medium Levenstein-Jensen, typing MBT
on BACTEC MGIT 960, using a drug susceptibility
testing of MBT to AMBDs of the I and II lines. The
molecular genetic examination of sputum, in particular
by the GeneXpert MTB/RIF method and linear probe
analysis which included determining the susceptibility

in

of MBT to I line (to isoniazid and rifampicin) using
GenoType MTBDRplus mutation kits. Susceptibility
/resistance  to Il line (fluoroquinolones and
aminoglycosides) was determined using the GenoType
MTBDRs] mutation kit [17].

HIV/AIDS infection in both groups of patients was
diagnosed with an express test and the viral load was
determined by polymerase chain reaction (PCR). As a
screening method for the detection of HIV 1/2 in
whole blood/plasma/serum, a combined test was used,
which is based on an immunochromatographic analysis
for the qualitative determination of immune
markers/antibodies to HIV % in vitro.

Mathematical computing software, their graphical
representation and analysis results in Excel with the
Microsoft Office program package were used for
statistical analysis of the original data. The statistical
processing of the research results was carried out using
the methods of parametric (variance) statistics in
compliance with the conditions for evaluating the type
of distribution. The results are given in the form of the
average statistical value of the indicator and the error of
the average M#m. The probability of the obtained
results was evaluated according to the Student and
Mann-Whitney criterion. The value of p<0.05 was
considered statistically significant. The STATISTICA
2006 software complex was used for statistical
processing of the material.

RESULTS AND DISCUSSION

Our studies showed that both groups were 1.5 times
predominant for male patients (69.0% and 78.7%),
compared to female (31.0% and 21.3%). In the age
structure up to 30 years, there were only 9.5% (4)
patients with S-PTB/HIV, at the same time, with CR-
PTB/HIV, there were no people under 30 years at all.
Among S-PTB/HIV patients 1.3 times less likely were
aged 31 to 40 years (30.9% vs. 40.0%, p>0.05), 1.1
times less likely to be diagnosed between the ages of
41-50 years (42.8% vs. 47.5%, p>0.05), and over 51

years — 1.5 times more likely, compared to CR-
PTB/HIV. Therefore, in both groups, persons aged 31 to
50 prevailed.

In the future, we analyzed the frequency of damage
to individual organs and systems depending on the
sensitivity/resistance of MBT in patients with PTB/HIV
(Table 1). Our studies indicate the presence of
pronounced intoxication and cachexia in CR-PTB/HIV
patients (54.1% vs. 28.0%, p<0.01), but S-PTB/HIV
patients probably complained more often about
hemoptysis (16.7% vs. 8.2%, p<0.05). Often, the
specific process in CR-PTB on the background of
HIV/AIDS was complicated by iron deficiency anemia
and there were cases of coronary heart disease. Sepsis,
pericarditis, chronic coronary heart disease and
spontaneous pneumothorax were diagnosed with almost
the same frequency in both groups.

Most often, non-specific lesions of the respiratory
system were detected in the form of respiratory failure
in 90.2% of CR-PTB/HIV and in 59.5% - with S-
PTB/HIV, viral-bacterial pneumonia — in 19.7% and
7.1%, (p<0.05), chronic obstructive bronchitis — 44.3%
and 23.8%, respectively. However, chronic purulent
bronchitis was observed 1.7 times more frequently in S-
PTB/HIV (33.3% vs. 19.7%, p<0.05).

In HIV/AIDS/TB co-infection, liver damage in both
study groups was manifested as chronic hepatitis C
(21.4% vs. 29.5%, p>0.05), liver cirrhosis (14.3% vs.
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13.1%, p>0.05), ascites (9.5% vs. 9.8%, p>0.05) and
toxic liver damage (7.1% vs. 6.6%, p>0.05). However,
chronic hepatitis B (9.8%) was observed 2 times more
frequently among patients with CR-TBL/HIV,
compared to S-PTB/HIV (4.7%), p<0.05.

We analyzed the frequency of damage to the
nervous system in patients with HIV/AIDS/TB co-
infection depending on the sensitivity/resistance of
MBT. It has been proven that patients with CR-

PTB/HIV were more often diagnosed with damage to
the nervous system, in particular, spastic paraplegia
(13.1%), spastic tetralgia (9.8%) and cerebral
cryptococcosis were observed in 20 (32.8%). Such
changes were probably less common in patients with S-
PTB/HIV.

Eye lesions diagnosed 4.1 times more frequently in
patients with CR-PTB than S-PTB, in the form of
astigmatism, retinal and disc lesions Table 1.

Table 1 — Frequency of complications and lesions of organs/systems in HIV/AIDS/PTB co-infection

Clinical signs of S-PTB/HIV CR-PTB/HIV
concomitant pathology (42 patients) (61 patients) p
abs.n. ‘ % abs.n. | %
Lesions of the respiratory system
Respiratory failure 25 59.5 55 90.2 <0.05
Sepsis 2 4.7 4 6.5 >0.05
Pericarditis 2 4.7 4.9 >0.05
Pleuritis 2 4.7 8.2 <0.05
Hemorrhage 7 16.7 8.2 <0.05
Spontaneous pneumothorax 7 16.7 10 16.4 >0.05
Intoxication and cachexia 12 28 13 541 <0.01
Viral-bacterial pneumonia 3 7.1 10 19.7 <0.05
Chronic purulent bronchitis 14 333 10 19.7 <0.05
Chronic obstructive bronchitis 10 23.8 27 443 <0.05
Lesions of the hepatobiliary system
Chronic hepatitis C 9 21.4 18 29.5 >0.05
Cirrhosis of the liver 6 143 8 13.1 >0.05
Chronic viral hepatitis B 2 4.7 6 9.8 <0.05
Toxic liver damage 3 7.1 4 6.6 >0.05
Ascites 4 9.5 6 9.8 >0.05
Lesions of the organs of vision
Retinopathy 5 11.9 8 13.1 >0.05
Herpesvirus eye damage 1 2.4 1 1.6 >0.05
Astigmatism 1 2.4 6 9.8 <0.01
Damage to the retina of the eyes and disc 1 2.4 7 11.4 <0.01
Fungal-parasitic diseases of the nervous system
Cerebral cryptococcosis 4 9.5 20 32.8 <0.01
Candidiasis 22 52.4 59 96.7 <0.05
Toxoplasmosis 3 7.1 18 29.5 <0.01
Lesions of the nervous system
Spastic paraplegia 2 4.8 13.1 <0.05
Spastic tetraplegia - - 9.8 -
Encephalopathy 1 2.4 6 9.8 <0.05

At the same time, with HIV/TB co-infection, we
diagnosed the following clinical forms of tuberculosis,
which are shown in Fig. 1. In particular, CR-PTB/HIV
was 1.7 times more likely diagnosed miliary
tuberculosis, 2.0 times — infiltrative PTB (p<0.05) than

S-PTB. However, in patients with S-PTB/HIV, a
tendency to increase the number of disseminated form
PTB was noted. The destructive process was 2.0 times
more frequent in patients with CR-PTB/HIV (59.0%)
than in S-PTB/HIV (29.3%, p<0.05).
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Fig. 1. Clinical forms of pulmonary tuberculosis depending on the sensitivity/resistance of MBT strains to AMBP, %

All patients received urgent inpatient treatment. At
the same time, patients with S-PTB/HIV were 3.8 times
more likely to be in a hospital for up to 10 days than
with CR-PTB/HIV (61.9% vs. 16.4%; p<0.01). The
mean number of hospital bed-days in S-PTB/HIV was
(23.1£2.1) and in patients with CR-PTB/HIV was
(61.7+4.5). 23.8% (10) of patients with S-PTB/HIV and
9.8% (6) — CR-PTB/HIV were hospitalized in serious
condition. Mortality in CR-PTB was 2 times more
frequent (26.2 % vs. 11.9%; p<0.05). Consequently, the
majority of patients with CR-PTB/HIV (83.6%) were
treated in hospital conditions probably longer than with
S-PTB/HIV (38.1%), and mortality with CR-PTB/HIV
was 2.2 times more frequent than with S-PTB/HIV.

Therefore, CR-PTB on the background of
HIV/AIDS-infection was much more difficult than the
specific process in which the patient isolated MBTs
sensitive to AMBDs. The complexity of the process was
due to a widespread and destructive specific process and
complications that were caused by HIV/AIDS-infection.
The combination of these two diseases contributed to
disability in 55.7% (34) of patients with CR-PTB/HIV
and 24.4% (10) - with S-PTB/HIV, in or even mortality
26.2% and 11.9%, respectively.

CONCLUSIONS

1. Men aged from 30 to 50 years predominate
(69.0%) among the researched patients. 23.8% of
patients with S-PTB/HIV and 9.8% of CR-PTB/HIV
were hospitalized in serious condition. Average stay of
patients in the hospital with S-PTB/HIV was (23.1£2.1)
bed-days, and CR-PTB/HIV — (61.7+4.5).

2. Miliary TB is 1.7 times and 2.0 times — infiltrative
PTB (p<0.05) more frequently diagnosed in CR-
PTB/HIV compared to S-PTB/HIV. However, patients
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