Original article Science & Healthcare, 2024 Vol. 26 (6)

Monyyena: 17 Wonga 2024 / Mpunsita: 02 Jekabps 2024 / Onybnukosara online: 30 [ekabps 2024
DOI 10.34689/SH.2024.26.6.008 L‘m
UDC 616.36:615.244+616.9+616.24-002.5
DRUG-INDUCED LIVER INJURY IN HIV-INFECTED PATIENTS
WITH ACTIVE TUBERCULOSIS: COMPARATIVE
LABORATORY CHARACTERIZATION

Matin Abdul?:2, https://lorcid.org/0000-0003-1757-9920

Igor G. Nikitin1, https://orcid.org/0000-0003-1699-0881

Saule A. Alievas3, https://orcid.org/0000-0001-5098-9206

Umit T. Zheldibaevas3, https://orcid.org/0000-0002-8915-3972
Aigerim E. Kasymkans3, https://orcid.org /0000-0002-0114-5397
Saltanat M. Adilgozhinas3, https://orcid.org/0000-0002-8408-7363
Oxana A. Yurkovskaya3, https://orcid.org/0000-0002-6251-5574

! Federal State Educational Institution of Higher Education "Russian National Research Medical University
named after N.I. Pirogov" of the Ministry of Health of the Russian Federation, Moscow, Russian Federation;
%National Medical Research Center of Phthisiopulmonology and Infectious Diseases, Ministry of Health of the
Russian Federation, Moscow, Russian Federation;
¥ NCJSC “Semey Medical University”, Semey, Republic of Kazakhstan.

Abstract

Introduction. Co-infection with human immunodeficiency virus (HIV) and tuberculosis constitutes specific diagnostic and
therapeutic problems and creates a significant burden on the health care system. Two microorganisms Mycobacterium
tuberculosis and human immunodeficiency virus potentiate each other, accelerating the deterioration of immunological
functions and lead to premature death in the absence of treatment. According to numerous data, tuberculosis is the direct
cause of death in an average of 30% of patients with human immunodeficiency virus. Tuberculosis and the human
immunodeficiency virus have profound effects on the immune system because they are able to suppress the host's immune
responses.

The aim is to identify drug—induced liver lesions in a cohort of patients with human immunodeficiency virus infection and
pulmonary tuberculosis.

Materials and methods. A prospective study, the study included 150 patients with human immunodeficiency virus with
and without active tuberculosis. All patients underwent physical and laboratory examination. Statistical processing was
performed using IBM SPSS Statistics 29.0.2.0.

Results. The patients were divided into three groups: The first group (1) included patients with HIV infection (n=31), the
second (II) - with pulmonary tuberculosis (n=55); the third group (lll) included patients with HIV tuberculosis (n=64)). In all
groups, gender, age and laboratory indicators were assessed and their comparative analysis was carried out. At the next
stage, the number of cases of drug-induced liver damage was assessed and their structure was presented.

Conclusions 1. The incidence of hepatotoxicity in group Il (59.3%) was higher than in group | (22.5%) and Il (43.6%).

2. ALT levels were higher in men of group Il 45.0 (34.0; 66.0) compared to group | 36.0 (24. 75; 45.0) (p=0.015).

3. In male patients of group I, ALT and AST indicators were higher compared to similar indicators in patients of group I,
ALT(Il) - 45.0 (34.0; 66.0) and ALT(Il) (34.0 (17.0; 45.0), respectively, p = 0.008; AST(lIl) - 48.0 (33.0; 78.0) and AST(ll) 36.0
(22.0; 45.0), respectively, p=0.049).

The hemoglobin level was lower in patients of group Il 110.0 (96.0; 120.0) compared to the same indicator in patients of
group Il - 130.0 (100.0; 145) diseases.0), respectively, p = 0.022);

4. Clinical signs such as cough, shortness of breath, and weakness were more often observed in patients of group Il
compared to groups | and II.

5. The average age of women in group Ill was 40.0 (37.0; 44.5), respectively, younger compared to the age of women in
group | (51.0 (45.0; 53.5), p = 0.034).

Key words: hepatotoxicity, tuberculosis, HIV, transaminases, antiretroviral therapy.
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BBepeHue. Ko-nHdekums Bupycom ummyHopeduuymta venoseka (BUY) n Tybepkynesom sBnseTcs AMarHoCTUYECKOM u
TepaneBT4eckoil NpobreMon 1 CO3AAET CYLLECTBEHHYIO HarpysKky Ans CUCTEMbI 30paBooXpaHeHus. [1sa MUKpoopraHuama
Mycobacterium tuberculosis v BMpYC WMMyHOOedWUMTA YerioBeka MOTEHLMMPYIOT ApYr Opyra, YcKopss yXyaleHue
WMMYHOIOTMYECKMX  (PYHKUMIA M MPUBOAAT K MPEXOEBPEMEHHOM CMepTU Npu  OTCYTCTBMM neyeHus. CormacHo
MHOTOYMCNEHHBIM AaHHbIM, TyDepKynés sIBNSAETCA HENOCPEACTBEHHON NpUYMHO cMepTu B cpegHeM y 30% mauumeHToB C
BMPYCOM WMMyHopedmuuTa denoseka. Tybepkynéa W BupyC WMMMyHoAedMUMTa YernoBeka OKasblBakT rnybokoe
BO3MENCTBIME HA UIMMYHHYIO CUCTEMY, MOCKOMbKY OHM CMOCOBHbI NOLABNAT MMMYHHbIE OTBETHI X035IMHA.

Llenb - wu3yunTb 4acTOTy nEKapCTBEHHbIX MOPaXEHU MEYEeHW B KOTOPTE MAUMEHTOB C MH(EKUMen BUPYCOM
UMMyHoZeMLMTa YenoBeka 1 Tybepkynésom NEroyHoN nokanusawmum

Matepuanbl u metoabl. [pOCNEKTUBHOE WCCnefoBaHWE, B KOTOpoe Obinu BKModeHbl 150 nauueHToB C BUpYCOM
WMMyHoedMLMTa YenoBeka C akTMBHBIM Tybepkynésom u 6e3 Hero. Bcem naupeHTam npoBOaunoch (uankanbHoe W
nabopatopHoe uccnegosanue. Ctatuctyeckas obpabotka npoogunack npu nomolum IBM SPSS Statistics 29.0.2.0.

PesynbTtatbl. [MaumeHTbl Obinn pasgeneHbl Ha Tpu rpynnbl: B nepsyt rpynny (I) BkmouveHsl naumedTtsl ¢ BWY
nHoekumen (n=31), so BTopyko (Il) -c Tybepkynésom nerkux (n=55); B Tpetbto rpynny (IIl) BKMtOYeHb! naumenTsl ¢ BUY +
Tyb6epkynés (n=64)). Bo Bcex rpynnax npoBedeHa OLEHKa reHOEepHbIX, BO3PacTHbIX W NMabopaTopHbIX NokasaTenei
NpoBedeH WX CPaBHUTEMbHLIN aHanu3. Ha cregylollem atane npoBedeHa OLEeHKa KONMYecTBa CryvyaeB NeKkapCTBEHHbIX
NOPaXeHW NeYeHn 1 NpeacTaBneHa ux CTpykTypa.

BbiBoabl. 1. YacTota renatotokenuHocTu B Il rpynne (59,3%) 6bina Bbiwe, yem B | (22,5%) u 1l (43,6%) rpynnax.

2. YposeHb AT Bbin Bbiwe y MyxynH Il rpynnel - 45,0 (34,0; 66,0) no cpasHeHwto ¢ | rpynnoit - 36,0 (24,75; 45,0)
(p=0,015).

3. Y naumeHtoB myxckoro nona Il rpynnbl nokasatenn ANT u ACT Obinn Bbille MO CPABHEHMIO CO aHANOMYHbIMM
nokasatensamu y nauuentos Il rpynnbl, AITT(II) - 45,0 (34,0; 66,0) u AITT(I) (34,0 (17,0; 45,0) cootBeTcTBEHHO, p=0,008;
ACT(Ill) - 48,0 (33,0; 78,0) n ACT (II) 36,0 (22,0; 45,0) cooTeTCcTBEHHO, p=0,049).

YpoBeHb remornobuHa 6bin Huxe y naumentoB Il rpynnbl 110,0 (96,0; 120,0) B CcpaBHEHMM C aHamOrM4HbIM
nokasatenem y nauuenTos rpynnbl |- 130,0 (100,0; 145) sabonesanmin.0) cootBeTcTBEHHO, p=0,022);

4. Takne KNWHUYECKME MPU3HaKKM, Kak Kallenb, oabllka W cnabocTb, Yale Habmopanuch y naumenTtoB Il rpynnbl no
cpasHeHuio ¢ | u Il rpynnamu.

5. Cpentuin BospacT xeHwwmH rpynnbl Il coctasun 40,0 (37,0; 44,5), cOOTBETCTBEHHO ObiN MOMOXE B CPaBHEHUW C
Bo3pacTom xeHwuH | rpynnel (51,0 (45,0; 53,5), p = 0,034).

Knrouesnbie crnosa: eenamomokcuyHocmsb, mybepkynes, BUY, mpaHcamuHasbl, aHmupemposupycHasi mepanust.
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Kipicne. AgamHblH WMMYH Tanwbinbifbl BupycbiMeH (AUTB) xaHe TybepkynesbeH Ko-MHMEKUMACH HaKTb
[MarHoCTUKanblk, XaHe emaik npobnemanapbl Kypandbl XaHe AeHCaynblk, CakTay XyWeciHe anTapnblkTan XyKTeme
Xacangbl. Eki mukpoopraHuam Mycobacterium tuberculosis XsHe agamHbiH, WMMYH Tanwbinbiebl BUPYChI  Bip-6ipiH
KyLieiTedi, UMMYHONOMMANbIK, PyHKUMSNApablH, HallapnayblH Te3neTeai XoHe eMaeNMereH xarganga Mesrincia eniMre
okeneni. KentereH ManivMeTTepre calikeC, TyDepkynes agamHbiH, WMMyH Tamlbifblfbl BUPYCbIMEH ayblpaTblH
HaykacTapgblH, opTa ecenneH 30%  enimHin, Tikenen cebebi 6onbin Tabbinagbl. Tybepkynes xsHe afamHblH, UMMYH
TanwbinblFbl BAPYCbl UMMYHABIK XyWere KaTTbl aCep eTefi, eWTKeHi onap MecCiHiH WMMYHObIK kayanTapbiH 6acyra
Kabinetri.

Makcatbl. AJamHblH, UMMYH TanlbinblFbl BUPYCbl WHQEKLMSACH XaHe ekne nokanu3auusacsl Tybepkynesi 6ap
NauMeHTTep KOropThiHAafbl OaybipablH, Aspinik 3akbiMAaHy xuiniriH 3epTTey.Matepuanbl n meTofbl. [pocnekTuBHOE
uccnenosaHue, B koTopoe Obinu BknouyeHsl 150 nauueHTOB € BUPYCOM MMMyHopeduMumMTa 4YenoBeka C aKTUBHBIM
Tyb6epkynésom n 6e3 Hero. Bcem nauueHtam nposogunock usukansHoe u nabopatopHoe uccnenosaHue. Matepuangap
MeH Tacingep. bencenai TybepkynesbeH xaHe TyGepkynescis agamHblH, UMMYH TanwbibiFbl BUPYCbIH XyKTbipFaH 150
NaLMEHTTI KAMTUTBIH NEPCneKTUBanbIK 3epTTey. bapnbik, HaykacTap husnkanbik XoHe 3epTXaHanbIK TeKCepyaeH oTTi

Cratuctukansik, engey IBM SPSS Statistics 29.0.2.0 kemerimeH xyprisingi.

Hatuxenep. MaumenTttep yw Tonka BeniHgi: BipiHwi Tonka (I) AVITB nHdekumscel 6ap HaykacTtap (n=31), ekiHwi Tonka
(I) -ekne Tybepkynesi 6ap Haykactap (N=55); ywiHwi Tonka (lll) AUTB + Tybepkynesi 6ap HaykacTap (N=64) kipegi.)
Baprbik TOMTapaa reHgepnik, Xac XaoHe 3epTxaHanblk KepceTkiluTep OaranaHbin, onapablH, canbiCTbipManbl Tangaybl
Xyprisingi. Keneci kesene 6aybipabiH, Aapinik 3aksiMaaHy XKarnainapbiHbiH caHbl Darananabl XaHe onapablH, KypbiNbIMbl
YCbIHbINABI.

KopbiTbiHabinap. 1. Ill TonTasbl rematoybITTbibIK, Xuiniri 59,3% AeHreiHge Gankangel, e3re TonTapra KapafaHaa
xorapbl bongbi( 1 (22,5%) ; 11 (43,6%).

2. Ill TonTarbl epneppe ALT pewreii xorapbl 6ongbl - 45,0 (34,0; 66,0), | TonTasbl epnepanH KepCETKULLTEPUMEH
canblcTbipraHaa-36,0 (24,75; 45,0) (p=0,015).

3. lll TonTasbl ep naumentTepae ALT xaHe AST kepceTkiwTepi Il TonTarbl HaykacTapaafbl yKCac KepceTkiluTepMeH
canblcTbipraHaa xorapbl 6ongbl, ALT(1I) — 45,0 (34,0; 66,0) xane ALT(Il) (34,0 (17,0; 45,0), p = 0,008; AST(lll) - 48,0 (33,0;
78,0) xoaHe AST(Il) 36,0 (22,0; 45,0), caitkeciHwe, p=0,049). l'emornobux aewxreni Il Tontarsl HaykacTapga 110,0 (96,0;
120,0) Il TonTafbl HaykacTapgafbl bipaei kepceTkilneH canbicTbipraHga TemeH Gongel — 130,0 (100,0; 145) aypy.0),
caiikeciHwe, p = 0,022);

4. XeTten, eHTiry xaHe anCi3gik cuAKTbI KnuHWKanbIk Genrinep | xaHe || TontapmeH canbicTbipraHga Il TonTasb
HaykacTapga xvi bankangbl.

5. Ill TonTarbl aitengepain, optawa xackl 40,0 (37,0; 44,5) kypaabl, caukeciHwe | TonTarbl alengepaiH XacbIMeH
canbicTbipraHga (51,0 (45,0; 53,5), p = 0,034) xactay 6onabl.

Tylindi ce3dep: eenamoybimmbinbik, mybepkynes, AUTB, mpaHcamuHa3anap, aHmupemposupycmbIx mepanusi.
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Relevance of the topic Given that both patients with HIV infection and tuberculosis

The prevalence of human immunodeficiency virus as of ~ need to constantly take a large number of drugs, this category
December 31, 2021 was 1.56 million people [3]. Every hour, 8 s at risk for drug-induced liver damage. The high prevalence
people in Russia are infected with HIV. On average,200 young ~ and mortality from co-infection HIV and tuberculosis co-
people are infected with the virus every day [12]. The incidence  infection, as well as the high risk of liver damage in diseases,
of tuberculosis in patients without HIV infection in 2017 was  predisposes us to study the types and structure of drug-
48.3 per 100 thousandth of the population [7]. The prevalence  induced liver damage in this cohort of patients.
of tuberculosis in the cohort of patients with HIV infection is Objective: to analyze the types and extent of drug-
high, amounting to 1,667. 4 per 100 thousand patients in  induced liver damage in patients with human
Russia as of 2019 [10]. A recent study found no significant ~ immunodeficiency virus and pulmonary tuberculosis.
differences in the risk of liver cirrhosis and hepatocellular Materials and methods. Ethical approval and consent
carcinoma in patients with and without HIV [6,8]. to participate. This study was approved by the Pirogov
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OpUruHaJIbHOE UCCIIC0OBAHUE

Russian National Research Medical University of the
Ministry of Health of the Russian Federation (Protocol No. 5
of December 20, 2020). The prospective study was
conducted from January to July 2022. The study included
150 men and women infected with HIV with and without
pulmonary tuberculosis aged 18-65 years. Patients were
recruited to the study on the basis of the Federal State
Budgetary Institution "National Medical Research Institute of
Phthisiopulmonology" of the Ministry of Health of the
Russian Federation. All patients signed an informed
consent for the examination and publication of the results
obtained. Inclusion criteria:

1. 150 men and women infected with HIV with and
without pulmonary tuberculosis aged 18-65 years;

2. Patients who have provided informed consent for the
examination and the publication of the results obtained.
Criteria for non-inclusion:

3. Refusal to issue informed consent;

4. Tuberculosis process of extrapulmonary localization;

5. The presence of mental illness;

6. The presence of active drug addiction, substance
abuse, alcoholism 12 weeks before inclusion in the study;

7. Pregnancy; breastfeeding.

As part of the study, an objective examination of
patients was conducted to determine their medical history:
laboratory and biochemical blood test, a general urinalysis,
an assessment of the acid-base state, an X-ray or
computed tomogram of chest organs, an ultrasound
examination of the liver, seeding or polymerase chain

reaction to detect Mycobacterium tuberculosis in
sputum/blood/urine/feces, an assessment of the level of
CD4+  lymphocytes, identificaton ~ of  human

immunodeficiency virus ribonucleic acid. The severity of
hepatotoxicity was assessed based on the criteria of
severity of hepatotoxicity of the US National Cancer
Institute. CIOMS [4] criteria were also used to assess the
type of liver damage. All patients received antiretroviral
therapy for HIV infection and antitubercular therapy for

tuberculosis, The patients were divided into three groups:
the first group (1) included patients with HIV infection (n=31),
the second (Il) - with pulmonary tuberculosis (n=55); the
third group (lll) included patients with HIV + tuberculosis
(n=64)). Gender, age, and laboratory parameters were
assessed and compared in all groups. At the next stage, an
assessment of the number of cases of medicinal liver
damage was carried out and their structure was presented.
Cratuctuueckas obpabotka npoBoaunach c
ucronb3oBaHmem [BM  SPSS  Statistics 29.0.2.0.. To
describe quantitative variables with a normal distribution,
the average value with a standard deviation was used.
Nonparametric methods of statistical data processing were
applied for some of the data that did not obey the law of
normal distribution. Thus, quantitative variables with an
abnormal distribution were expressed as the median with
an interquartile range. The Mann-Whitney test was used to
compare two independent groups. To determine the
relationship between qualitative variables, the Pearson and
Fisher chi-square test was used. The correlation was
determined using Spearman's rank correlation coefficient.
Categorical data was presented as a percentage frequency.
Statistical hypotheses were tested at the significance level
(p<0.05).

Results.

During the study, patients were divided into three
groups: |- Patients with only human immunodeficiency virus
(HIV), n=31; lI- Patients with tuberculosis, n=55; IlI- Patients
with a combination of these diseases (n=64). The gender
distribution in the groups of patients showed that in two
groups (with HIV and a combination of diseases), men
predominated, while in tuberculosis patients, women/men
were distributed in approximately equal proportions (men
accounted for 52.7%). With HIV, the number of men was
77.4%, with a combination of HIV and tuberculosis 70.3%.

By ages, patients with tuberculosis were older in
comparison with other groups, as shown in Figure 1.

The distribution of "Age™ by groups 1

70

60

S0

20 4

1}

Sroup

Figure 1. Age distribution of patients in the study groups

The main laboratory parameters in patients of the
studied groups, depending on gender, a comparative
analysis of laboratory parameters in patients with HIV and a
combination of tuberculosis and HIV, depending on gender,
showed the following results in table 1.

According to the table, it can be concluded that women
with HIV were older in comparison with women with
tuberculosis and HIV (51.0 (45.0; 53.5) and 40.0 (37.0;

67

44.5) respectively, p=0.034). Men differed in the ALT index-
it was higher in tuberculosis combined with HIV and
amounted to 45.0 (34.0; 66.0), while 36.0 (24.75; 45.0) in
the presence of HIV (p=0.015). No differences are shown
for other indicators.

Further, laboratory markers were analyzed in patients
with a combination of HIV and tuberculosis and patients
with tuberculosis in table 2.
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Table 1.
Comparative analysis of laboratory parameters in HIV patients by gender.

Gender Indicators, (Me, Q1; Q3) HIV - HIV+TB P
Age 51.0 (45.0; 53.5) 40.0 (37.0; 44.5) 0.034
Hemoglobin 100.0 (88.5; 117.0) 108.0 (89.5; 125.0) 0.75
Platelets 186.0 (93.5; 295.0) 190.0 (135.0; 236.5) 0.954
the Number of erythrocytes 3.8 (3.35;4.2) 4.3 (3.7, 5.15) 0.247
the Number of leukocytes 3.85(3.8;5.7) 4.9(3.3;7.2) 0.588

Female [Total bilirubin 18.0 (10.0; 18.0) 8.0 (7.0; 13.0) 0.151
Alkaline phosphatase 66.0 (56.0; 77.0) 80.0 (78.5; 271.5) 0.145
aspartate aminotransferase (AST) 36.0 (27.5; 41.0) 34.0 (23.0; 82.0) 0.772
alanine aminotransferase (ALT) 38.0 (23.5; 42.5) 45.0 (34.0; 53.0) 0.212
Total protein 68.0 (67.0; 69.0) 67.0 (64.75; 76.0) 0.803
Creatinine 59.0 (59.0; 59.0) 71.0 (67.0; 90.0) 0.484
Age 43.0 (34.75; 47.75) 40.0 (37.0; 46.0) 0.865
Erythrocytes 4.25 (3.725; 4.9) 4.2 (34;4.5) 0.191
Leukocytes 4.2 (3.6; 6.05) 4.35 (3.325; 6.85) 0.756
Platelets 144.0 (89.75; 206.5) 145.0 (120.0; 234.0) 0.719
Hemoglobin 99.0 (89.0; 131.5) 110.0 (96.0; 120.0) 0.738

Male AST 45.0 (34.0; 46.75) 48.0 (33.0; 78.0) 0.183
ALT 36.0 (24.75; 45.0) 45.0 (34.0; 66.0) 015
Gamma-glutamy! transpeptidase (GGTP) 71.0 (54.25; 173.25) 54.0 (45.0; 83.0) 0.647
Total bilirubin 12.0 (7.5; 17.5) 15.0(7.0; 18.0) 0.731
Alkaline phosphatase 77.5 (68.5; 129.5) 80.0 (70.0; 132.5) 0.887
Total protein 65.0 (61.0; 69.0) 68.0 (65.0; 78.0) 0.064
Creatinine 77.0 (66.5; 87.5) 89.0 (76.0; 90.0) 0.784

Table 2.

Analysis of laboratory parameters in patients with a combination of HIV and tuberculosis in comparison with
atients with tuberculosis.

Gender Parameters (Me, Q1; Q3) B HIV+TB p
Age 36.0 (26.25; 53.25) 40.0 (37.0; 44.5) 0.382
Erythrocytes 4.25 (3.875; 5.675) 4.3 (3.7; 5.15) 0.483
Leukocytes 4.9 (3.9; 7.625) 4.9 (3.3,7.2) 0.827
Hemoglobin 120.0 (111.0; 130.0) 108.0(89.5; 125.0) 0.052
Platelets 182.0(156.75; 270.75) 190.0(135.0; 236.5) 0.671

Female Alkaline phosphatase 75.0 (52.5; 120.0) 80.0 (78.5; 271.5) 0.349
GGTP 108.0 (79.0; 137.0) 56.0 (33.5; 85.5) 0.5
Total bilirubin 12.0 (7.0; 15.0) 8.0 (7.0; 13.0) 0.355
AST 44.5 (33.25; 52.75) 34.0 (23.0; 82.0) 0.589
ALT 45.0 (25.75; 54.0) 45.0 (34.0; 53.0) 0.636
Total protein 74.0 (67.25; 78.0) 67.0 (64.75; 76.0) 0.092
Creatinine 68.2 (63.0; 76.5) 71.0 (67.0; 90.0) 0.702
Age 39.0 (33.0; 49.0) 40.0 (37.0; 46.0) 0.3
Hemoglobin 130.0 (100.0; 145.0) 110.0 (96.0; 120.0) 0.022
Platelets 188.0 (112.5; 280.25) 145.0 (120.0; 234.0) 0.358
Erythrocytes 4.2 (3.5 And 5.1) 4.2 (3.4,4.5) 0.19
Leukocytes 5.9 (4.3;7.5) 4.35 (3.325; 6.85) 0.057

Male Alkaline phosphatase 123.5 (104.0; 161.5) 80.0 (70.0; 132.5) 0.325
GGTP 59.0 (51.5; 73.25) 54.0 (45.0; 83.0) 0.687
Total bilirubin 15.0 (10.0; 17.0) 15.0 (7.0; 18.0) 0.98
ALT 34.0 (17.0; 45.0) 45.0 (34.0; 66.0) 0.008
AST 36.0 (22.0; 45.0) 48.0 (33.0; 78.0) 0.049
Total protein 72.0 (69.0; 76.0) 68.0 (65.0; 78.0) 0.227
Creatinine 90.0 (72.5; 90.0) 89.0 (76.0; 90.0) 0.666
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In women, there were no differences in biochemical
parameters and indicators of general blood analysis
(p>0.05). In men, ALT and AST were shown to be higher in
a combination of diseases compared to the group with only
tuberculosis (ALT - 45.0 (34.0; 66.0) and 34.0 (17.0; 45.0),
respectively, p=0.008; AST - 48.0 (33.0; 78.0) and 36.0
(22.0; 45.0), respectively, p=0.049). Hemoglobin was also
lower in patients with a combination of diseases (110.0
(96.0; 120.0) and 130.0 (100.0; 145.0), respectively,
p=0.022).

The study examined the presence of social factors such
as disability and lack of work in groups. More than half of

patients with both HIV, and tuberculosis (57.8%) have
social factors. Also, 51.6% of patients with HIV alone and
66.6% of patients with tuberculosis alone have a disability
or lack of work.

Among patient complaints, the most common is
coughing in 81.3% of patients with tuberculosis and HIV;
98.2% of patients with tuberculosis; 9.7% of patients with
HIV. In the second place, general weakness is most
common: in 100% of patients with tuberculosis, in 93.8%
with a combination of diseases, and in 51.6% with HIV
infection. The severity of liver damage is shown in table
3.

Table 3.
The degree of drug-induced liver damage in patients. | | |
. : | degree Il degree Il degree IV degree n (%)
Diagnosis - % - % - % - %
HIV + tuberculosis | 27 42.19 7 10.94 3 4.69 1 1.56 (n=38) 59.38
HIV 5 16,13 1 3,23 1 3,23 - - (n=7) 22.58
Tuberculosis 15 27127127 | 5 9.09 3 5.45 1 1.82 (n=24) 43.64

As can be seen from the table, the majority of
patients were distinguished by the presence of liver
damage in 59.38% (with a combination of diseases). In
tuberculosis, the lesion was found in 43.64%, while in
HIV only in 22.58%. The most common type of lesion
was grade 1 (Figure 2). Our data is the same as that of

other authors. The study included 382 patients who had
normal liver function and had not previously received
antiretroviral therapy. After the startofantiretroviral
therapy, liver damage was observed in 235 patients. Just
as in our study, patients were more likely to have first-
degree drug-induced liver damage [4,9] in figure 2.

Number of cases by severity for different diagnoses 3

1
| degree
251 =
==
20
15+
10}
5 b
o — | j L
HIV/TB HIVi) 6

Diagnosis:

Figure 2. Number of cases by severity of liver damage in patients. [2]

The CIOMS-law was applied between male and female
patients to compare the types of lesions among HIV+TB
and HIV in table 4. The CIOMS-law was applied between

male and female patients to compare the types of lesions
among HIV+TB and TB in table 5.

Table 4.
Competitive types of liver damage among HIV+TB and TB.
Gender CIOMS HIV+TB (n=64) HIV (n=31) P
Female No defeat 14 (73.7%) 7 (100.0%) 0,278
Cholestatic 5 (26.3%) 0 (0.0%) 0,278
No defeat 35 (77.8%) 21 (87.5%) 0,519
Male Cholestatic 6 (13.3%) 2 (8.3%) 0,704
Mixed (4.4%) 1(4.2%) 1
Hepatocellular (4.4%) 0(0.0%) 0,54
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Table 5.
Competitive types of liver damage among HIV+TB and HIV.

Gender CIOMS HIV+TB (n=64) Tuberculosis (n=55) | p-value (Fisher's Exact Test)
No defeat 14 (73.7%) 23 (88.5%) 0,253
Female [Cholestatic 5 (26.3%) 2 (7.7%) 0,114
Mixed 0 (0.0%) 1(3.8%) 1
No defeat 35 (77.8%) 23 (79.3%) 1
Male Cholestatic 6 (13.3%) 3 (10.3%) 1
Mixed 2 (4.4%) 1(3.4%) 1
Hepatocellular 2 (4.4%) 2 (6.9%) 0,642

According to the tables, there were no differences in the
groups by types of liver damage between male and female
patients to compare HIV+TB with HIV and tuberculosis by
CIOMS-law.

Discussion

According to our study, the gender distribution in the
patient groups showed that men prevailed in two groups
(with HIV and combined diseases), whereas in tuberculosis
patients, women/men were distributed in approximately the
same ratio (men accounted for 52.7%). With HIV, the
number of men was 77.4%, with a combination of HIV and
tuberculosis, 70.3%. Researchers V.V.Pokrovsky and co-
authors (2017) also obtained data on the prevalence of HIV
in men, which is associated with their frequent drug use
compared to women, as well as the presence of same-sex
relationships [8].

Women with HIV were older than women with
tuberculosis and HIV (51.0 (45.0; 53.5) and 40.0 (37.0;
44.5) respectively, p=0.034). According to another source,
the data differ - the peak incidence of both HIV and
tuberculosis occurs at the age of 25-34 years, while the age
of patients with HIV and a combination of diseases does not
differ significantly [4]. In our opinion, this may be due to the
fact that women initially from disadvantaged families
develop tuberculosis, and subsequently HIV infection.

Men differed in the alanine aminotransferase index —
with tuberculosis in combination with HIV, it was higher and
amounted to 45.0 (34.0; 66.0), whereas 36.0 (24.75; 45.0)
in the presence of HIV without tuberculosis (p=0.015). In
men, AIT and AsT were shown to be higher with a
combination of diseases compared with the group with only
tuberculosis (AIT - 45.0 (34.0; 66.0) and 34.0 (17.0; 45.0),
respectively, p=0.008; AsT - 48.0 (33.0; 78.0) and 36.0
(22.0; 45.0), respectively, p=0.049). A.I. Dolgushina and co-
authors (2018) point to the hepatoxicity of drugs used in the
treatment of tuberculosis, which can increase the level of
liver enzymes [6]. Our data on the issue is consistent with
other data — patients with a combination of diseases need
to take more drugs that are hepatotoxic, which leads to liver
damage. According to our data, the number of cases of
hepatotoxicity in the HIV and tuberculosis group (59.3%)
exceeds that of HIV (22.5%) and tuberculosis (43.6%).
Akhmedzhanova Z.I. and co-authors (2020) talk about the
presence of hepatotoxicity of drugs for the treatment of HIV
infection, which confirms our data [2].

The hemoglobin level was lower in patients with a
combination of diseases (110.0 (96.0; 120.0) and 130.0
(100.0; 145.0), respectively, p=0.022). The presence of
anemia in patients with HIV infection has been noted in the
literature. The incidence of anemia is 30% with an
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asymptomatic course and 80-90% at the stage of acquired
immunodeficiency syndrome [5]. Tuberculosis also causes
a decrease in serum iron content [11]. Probably, with a
combination of diseases, there is a greater decrease in
hemoglobin compared to the presence of HIV infection or
tuberculosis alone. Thus, the results obtained do not
contradict the literature data.

In tuberculosis, liver damage occurred in 43.64%, while
in HIV only in 22.58%. The most common type of lesion
was grade 1. Our data is consistent with the data of other
authors. The study examined 382 patients who had normal
liver function and had not previously taken antiretroviral
therapy. After starting antiretroviral therapy, liver damage
was observed in 235 patients. As in our study, patients
were more likely to have drug-induced liver damage of the
first degree [1].

According to our data, clinical signs in the form of
cough, shortness of breath, and weakness were more often
observed in patients with a combination of diseases.
Tuberculosis causes lung damage, which leads to coughing
and shortness of breath. The presence of general
weakness in tuberculosis was also noted. Naturally, with a
combination of diseases, general weakness increases.

Conclusions:

1. The incidence of hepatotoxicity in group Ill (59.3%)
was higher than in group | (22.5%) and Il (43.6%).

2. ALT levels were higher in men of group Ill 45.0
(34.0; 66.0) compared to group | 36.0 (24. 75; 45.0)
(p=0.015).

3. In male patients of group Ill, ALT and AST were
shown to be higher compared to group II, ALT - 45.0 (34.0;
66.0) and 34.0 (17.0; 45.0), respectively, p=0.008;

AST - 48.0 (33.0; 78.0) and 36.0 (22.0; 45.0),
respectively, p=0.049). Hemoglobin was also lower in
patients with a combination of 110.0 (96.0; 120.0) and
130.0 (100.0; 145) diseases.0), respectively, p=0.022);

4. Clinical signs such as cough, shortness of breath,
and weakness were more often observed in patients of
group Ill compared to groups | and Il.

5. Women of group | were older compared to women of
group Il (51.0 (45.0; 53.5) and 40.0 (37.0; 44.5),
respectively, p = 0.034).
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