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The aim of the research - to optimize the prediction of hepatic fibrosis (HF) progression rate in HIV-infected patients with chronic hep-
atitis C (CHC) based on a comprehensive assessment of general clinical, biochemical, immunological and molecular-genetic markers.

Materials and methods. A cross-sectional cohort study was conducted, which included 104 HIV-infected patients with CHC. The
examination program included: assessment of complaints and anamnestic data obtained by questioning and detailed analysis of
medical records, physical examination, general clinical study of peripheral blood, determination of biochemical parameters of blood
serum, characterizing the functional state of the liver, the level of CD4+ T-lymphocytes, the stages of HF according to METAVIR
and genetic studies (genotyping of TLRY7 in order to determine the carriage of Leu allele).

Results. The method of discriminant analysis showed that statistically significant informative diagnostic signs of the rapid rate of
HF progression in HIV-infected patients with CHC are: lymphocytosis, the levels of AST and total bilirubin exceeding the upper
limit of normal, among the concomitant pathology — chronic cholecystitis, chronic pancreatitis, cholelithiasis and hepatic steatosis,
the baseline level of CD4+ T-lymphocytes less than 350 cells/mm? and a carriage of the normal genotype (GIn/Gln, GIn/-) of the TLR7
gene. In order to optimize the prognostication of the affiliation of an HIV-infected patient with CHC to the risk group of HF rapid
progression there was proposed a discriminant model of 5 risk factors (the normal genotype (GIn/Gln, Gin/-) of the TLR7 gene,
the levels of total bilirubin and AST exceeding the upper limit of normal, lymphocytosis, the baseline level of CD4+ T-lymphocytes
less than 350 cells/mm3), the exact prognosis of which was 75 %.

Conclusions. There was proposed an effective model that allows predicting a rapid rate of HF progression in HIV-infected
patients with CHC on the basis of simple characteristics, most of which are used in routine clinical practice.

Bnaue reHa TLR7 Ha Temn nporpecyBaHHA ¢i6po3y neviHku
y BIA-iHdikoBaHMX nauj€eHTiB i3 XpoOHiuHUM renatutom C

A. M. Cu3soBa, T. I. KoBanb, A. . Koutobaino, 0. I. MapueHko

MeTa po60oTK = ONTUMI3yBaTW MPOrHO3yBaHHS TeMMy NpOrpecyBaHHsa ¢ibpody neviHkn (®I1) y BIfl-iHgikoBaHMX nauieHTiB i3
XpoHiyHum renatutom C (XI'C) Ha OCHOBI KOMMMEKCHOIO OLiHIOBAHHS 3aranbHOKIiIHIYHMX, BIOXiMIYHMX, IMYHOMOMYHUX | MOneky-
TNSIPHO-TEHETUYHNX MapKePIB.

Marepianu Ta meToau. 3aiCHUNM KPOC-CEKLIIiHE KOTOPTHe JocnimpkeHHs, B ske 3anyyunu 104 BIfl-iHdikoBaHMX nauieHTn 3
XI'C. Mporpama obcTexeHHs nepenbdadana oLiHIBaHHS CKapr Ta aHAMHECTUYHUX JaHuX, LU0 OTPUMAnK nig Yac OnuTyBaHHs Ta
[eTanbHOro aHanidy MeauyHoi 4okyMeHTaLi, hisnkanbHWUiA ornsid, 3aranbHOKMiHIYHe AOCHiMKEHHS NneprudhepUYHOI KPOBI, BU3HA-
YeHHS$ BIOXiMIYHMX NOKA3HMKIB CUPOBATKM KPOBI, L0 XapakTepu3ytoTb (PYHKLOHaNbHWIA CTaH neviHkK, piBHs CD4+ T-nimdouuTis,
crapii ®M 3a METAVIR i reHeTu4Hi gocnimxeHHs (reHoTunyBaHHa TLR7 Anst BU3Ha4eHHs HociicTaa nonimMopdHoro anens Leu).

Pesynkrati. MeTogom AMCKPUMIHAHTHOTO aHani3y BCTAHOBMAM, LLO CTATUCTUYHO BIpOTigHAMY iH(DOPMATUBHUMM AiarHOCTUYHM-
MU O3HaKamm LUBKAKOTO Temny nporpecyBanHs Oy BlJl-iHdikoBaHux nauiexTis i3 XI'C € nimcpouuTos, pisHi ACT i 3aransbHoro
6inipy0iHy, siKi NepeBNLLYIOTL BEPXHIO MEXY HOPMU, Ceper CynyTHLOI NATONOri — XPOHIYHMIA XONEeLMCTUT, XPOHIYHMIA NaHKpeaTuT,
)XOBYHOKaM'siHa xBopoba i cTeatos neviHkw, BuxigHui piseHs CD4+ T-nimoumTie MeHLLe Hixx 350 Krn/MKn i HOCINCTBO HOPMarbHOMO
reHoTuny (GIn/GIn, GIn/-) rena TLR7. [Ins onTumisaLii nporHo3yBaHHs HanexHocTi BIfl-iHcikoBaHoro nauienta 3 XI'C go rpynu
PU3UKY LUBUAKOTO NporpecyBaHHs Gl 3anponoHoBaHa ACKPUMIHAHTHA Mogenb i3 5 dhakTopis puanky (HOpManbHWA FeHOTUN reHa
TLR7 (GIn/GIn, GIn/-), piBHi 3aranbHoro 6inipybiHy Ta ACT, KOTpi NepeBuLLYoTb BEPXHIO MEXY HOPMM, NIMCPOLNTO3, BUXIQHWUIA
piseHb CD4+ T-nimcpoumTiB MeHLLe Hix 350 kn/mkn), 6e3nOMUNKOBKIA NPOrHO3 K0T CTaHOBMB 75 %.

BucHoBku. 3anponoHoBaHO ehekTVBHY MOZENb, LLO AA€ 3MOry NPOrHO3yBaTH WBMUAKUIA Temn nporpecyBaHHs Oy BlJ1-iHdiko-
BaHWX nauieHTiB i3 XI'C Ha OCHOBI MPOCTUX XapaKTEPUCTUK, BiNbLUICTb i3 SIKMX BUKOPUCTOBYHOTb Y PYTUHHIN KMiHIYHIA NpaKTuL.

Bausinue rena TLR7 Ha Temn nporpeccupoBanus ¢pubpo3a neueHu
y BUY-UHPULUPOBAHHDBIX NALUEHTOB C XPOHWUYECKUM renatutom C

A. M. Cu3soBa, T. U. Kosanb, A. . Koutobamno, E. I. MapueHko

Llenb pa6oTbl — ONTUMU3MPOBATL NPOTHO3MPOBaHYE TEMMa NPOrpeccupoBaHus ubposa nedenm (P) y BAY-nHdMLMpoBaHHbIX
naumeHToB ¢ xpoHudeckum renatntom C (XI'C) Ha 0CHOBE KOMMMEKCHOW OLIEHKM OBLLEKMMHNYECKIX, BUOXUMUYECKIX, UMMYHO-
NOMNYECKIX U MOMEKYNSPHO-TEHETUYECKIX MAPKEPOB.
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Marepwuanb! n MeToabl. [IpoBEAEHO KPOCC-CEKLIMOHHOE KOropTHOE UCCrnenoBaHue, B koTopoe BoLLnmn 104 BAY-MHMLMPOBaHHbIX
naumenTa ¢ XI'C. Mporpamma obcnenoBaHns Bktovana OLEHKY xanob 1 aHaMHECTUYECKWX JaHHbIX, NOMYYEHHbIX NPK onpoce v
[eTanbHOM aHanuae MeaULMHCKON BOKYMEHTaLmMK, rankanbHbIA 0CMOTP, OBLLEKNMHUYECKOE UCCReaoBaHIe neprudepuyeckon
KpoBM, onpeaeneHne BUOXMMUYECKVX NoKasaTenei CbIBOPOTKW KPOBH, XapaKTepuaytoLLmX (yHKLMOHarNbHOe COCTOSHUE NeYeHH,
ypoBHs CD4+ T-numcpoumToB, ctagum O no METAVIR u reHeTnyeckue nuccnepnosaHus (reHotunuposaHue TLR7 ans onpepe-
NeHns HocuTenbCTBa annenu Leu).

Pesynkratbl. METOAOM AVCKPUMUHAHTHOTO aHann3a yCTaHOBMEHO, YTO CTAaTUCTUYECKM JOCTOBEPHBLIMI MHGIOPMATUBHBLIMM K-
arHoCTUYeCKMMM NpuHakamu BeicTporo Temna nporpeccupoBanns Sy BAY-nHbULMpoBaHHbIX nauueHToB ¢ XIC snstoTcs
numcpoumTos, ypoBHn ACT 1 obuero 6unmpybuHa, npeBbilLatoLLe BEPXHIOW rpaHuLy HOPMbI, CPeaW COMyTCTBYIOLLEN naTo-
NOMNN — XPOHUYECKMIA XONELIMCTUT, XPOHUYECKIIA NAaHKPEaTUT, enyekameHHas GonesHb 1 CTeaTo3 NeYeHN, CXOAHBIA YPOBEHb
CD4+ T-numdountoB MeHee 350 KNn/MKI 1 HOCUTENBCTBO HopMaribHoro reHotuna (GIn/Gln, Gin/-) reHa TLR7. [ins ontuMuaaumm
MPOrHO3MpPOBaHNS NpuHaanexHoct BUY-nHdmumposaHHoro nauyverTa ¢ XI'C k rpynne pucka GbicTporo nporpeccuposanns rl
npeanoXeHa ANCKPUMUHAHTHAs Mofenb 13 5 hakTopoB prcka (HopManbHbli reHoTun reHa TLR7 (GIn/Gln, Gin/-), ypoBHu o6Luero
ounupybura n ACT, NpeBbILIAIOLLNE BEPXHIOK rPaHNLY HOPMbI, MMMGOLUTO3, UCXOAHbIN ypoBeHb CD4+ T-numdoumToB MeHee
350 kn/mkn), 6e30LwnboYHbIA NPOrHo3 kKoTopoit cocTasui 75 %.

BriBogbl. MpeanoxeHa achdekTuBHas Moaenb, KoTopasi NO3BONSET NPOrHO3VMPOBaTb GbICTPbI TEMM MPOrpeccpoBaHNs
@Iy BUY-nHrumpoBaHHbix nauneHToB ¢ XI'C Ha OCHOBE NPOCTbLIX XapaKTePUCTUK, BONbLUMHCTBO 13 KOTOPbIX UCMOMb3YHT

B PYTUHHOWN KNWHUYECKON NpaKTuKe.

Relevance

HIV infection and chronic hepatitis C (CHC) are the most
important problems of modern infectious diseases [1-4].
Combined HIV/CHC infection promotes the progression of
liver damage, increases the risk of side effects of antiret-
roviral therapy, and to date CHC remains one of the main
causes of mortality among HIV-infected people, except
opportunistic diseases [3-5]. The prognosis of CHC is
based on the idea about the rate of fibrosis progression
(RFP), as patients with a rapid rate of hepatic fibrosis (HF)
transformation into cirrhosis require the individualization of
therapeutic and diagnostic approach. This issue is espe-
cially relevant for the reasonable selection of patients who
need immediate appointment of antiviral therapy of CHC
in conditions of limited access to it.

Recently, there has been an active search for genetic
determinants, which affect RFP, in particular, TLR7 gene,
the ligand of which is viral RNA, is studied [3,6-9]. Itis known
that this gene predominantly regulates the production of
type | interferons, which have antifibrotic effect [6,10]. It is
of interest to study the influence of TLR7 gene Gin/Leu poly-
morphism on the rate of HF progression, since the scientific
data concerning this process dependence on the carriage
of the Leu allele in patients with CHC are inconsistent, and
in HIV/ICHC-coinfected — extremely limited [11-15].

Thus, a study, that would assess the risk of rapid pro-
gression of HF in HIV-infected patients with CHC based
on complex analysis and comparison of genetic markers
with clinical data, is an actual scientific and practical task.

The aim of the study

To optimize the prediction of HF progression rate in
HIV-infected patients with CHC based on a comprehensive
assessment of general clinical, biochemical, immunological
and molecular-genetic markers.

Materials and methods

To achieve this goal, a cross-sectional cohort study was con-
ducted, which included 104 HIV-infected patients with CHC:
men — 77 (74.0 %) and women — 27 (26.0 %) in the age
range of 28 to 55 years, median (Me) = 39.0 (36.0-44.0).

Zaporozhye medical journal. Volume 21. No. 3, May — June 2019

Complex clinical and laboratory examination was conducted
on the bases of Poltava Regional Clinical Hospital of Infec-
tious Diseases, Poltava Regional HIV/AIDS Prevention and
Control Center and in Commercial Laboratories according
to the informed consent of the patients.

The diagnosis of CHC and HIV infection was established
according to the International Classification of Diseases of
the 10th revision, verified by the detection of specific sero-
logical and molecular-biological markers of these infections
(antibodies to HCV and HIV by the method of ELISA, HCV
RNA with genotyping, viral load (VL) of HCV and HIV by
PCR method in real time (RT-PCR), high for HCV counted
viremia over 4.0-10° [U/ml, for HIV —more than 1.0-10° [U/ml).

The patient examination program included: assessment
of complaints and anamnestic data obtained by questioning
and detailed analysis of medical records, physical examina-
tion, general clinical study of peripheral blood, determination
of biochemical parameters of blood serum, characterizing
the liver functional state, the level of CD4* T-lymphocytes,
the stages of HF according to METAVIR and genetic studies
(genotyping of TLRY7 in order to determine the carriage of
Leu allele). The frequency of concomitant pathology was
established based on the results of anamnesis analysis,
outpatient cards, objective examination followed by in-depth
clinical, laboratory and instrumental studies, findings of
specialists in related specialties.

The duration of HCV infection was determined by the re-
sults of anamnestic data analysis (indication of the suffered
icteric form of acute hepatitis C, transfusion of blood and its
components prior to mandatory screening of donors, initia-
tion of systemic injecting drug use), in the absence of these
facts anamnesis — on the basis of clinical and laboratory data
(the first detection of antibodies to HCV and/or the level of
hepatic transaminases exceeding the upper limit of normal
(ULN), reflected in outpatient cards).

Biochemical studies were carried out on the automatic
biochemical analyzer GBG STAT FAX-1904 (Japan) by
the HUMAN's reagents (Germany).

The level of CD4* T-lymphocytes was determined by
flow cytometry using the BD FACSCalibur analyzer and test
systems (BD Biosciences, USA).

The HF stage was assessed on the METAVIR scale
using the FibroTest methods on a Cobas 6000 analyzer (with
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Table 1. Potential risk factors for the rapid rate of hepatic fibrosis progression in HIV-

infected patients with ch

ronic hepatitis C

Presence of factor, abs. (%)
Rapid rate of Slow rate of
HF progression | HF progression
(n=52) (n=52)

Male gender (1 - yes, 0 — no) 41(78.8) 36 (69.2) 124  0.268
Age over 40 years (1 - yes, 0 —no) 23 (44.2) 22 (42.3) 0.03 0.845
Overweight, BMI 225 kg/m?(1 - yes, 0—no) 11 (21.2) 11(21.2) 000 1.0
Ethanol consumption > 40 g/day (1 - yes, 17 (32.7) 12(23.1) 1.16  0.279
0-no)
Tobacco smoking (1 - yes, 0 — no) 40 (76.9) 38(73.1) 020 0.654
Use of intravenous drugs (1 - yes, 0 — no) 39(75.0) 36 (69.2) 042 0516
1 genotype of HCV (1 - yes, 0 — no) 25(48.1) 29 (55.8) 0.60 0437
High VLHCV (1 - yes, 0 —no) 24 (46.2) 23 (44.2) 0.03  0.846
High VL HIV (1 - yes, 0 — no) 8 (34.6) 12 (23.1) 168  0.198
Concomitant pathology of the gastrointestinal 47 (90.4) 35(67.3) 8.84  0.004
tract (1 - yes, 0 — no), including:

— chronic cholecystitis 30 (57.7) 16 (30.8) 8.08 0.005

— chronic pancreatitis 26 (50.0) 15(28.8) 501 0.027

— chronic gastroduodenitis 22 (42.3) 15(28.8) 205 0.155

— chronic duodenal ulcer 8(15.4) 4(1.7) 150  0.223

- cholelithiasis 7(13.5) 1(1.9) 501  0.027

- hepatic steatosis 9(17.3) 1(1.9) 745 0.007
Extrahepatic manifestations of CHC 3(5.8) 4(7.7) 1.06  0.304
(1-yes, 0-no), including:

— type Il diabetes mellitus 1(1.9) 1(1.9) 000 1.0

— autoimmune thyroiditis 1(1.9) 3(5.8) 1.03 0312

— glomerulonephritis 1(1.9) 1(1.9) 0.00 10
Erythropenia (1 - yes, 0 - no) 14 (26.9) 11(21.2) 046  0.496
Low hemoglobin (1 - yes, 0 — no) 9(17.3) 8(15.4) 0.06 0.793
Leukopenia (1 - yes, 0 —no) 9(17.3) 14 (26.9) 138  0.242
Lymphocytosis (1 - yes, 0 — no) 35(67.3) 18 (34.6) 1221 0.001
Monocytosis (1 - yes, 0 —no) 8(15.4) 5(9.6) 078 0379
Rise in ESR (1 -yes, 0—no) 16 (30.8) 14 (26.9) 0.18  0.669
Thrombocytopenia (1 - yes, 0 — no) 15(28.8) 10(19.2) 130 0.255
ALT level up to 3 ULN (1 - yes, 0 —no) 32(61.6) 30 (57.7) 0.04 0843
ALT level above 3 ULN (1 - yes, 0 —no) 11(21.2) 5(9.6) 2,67 0,105
AST level above ULN (1 —yes, 0 - no) 39 (75.0) 29 (55.8) 746  0.007
GGT level above ULN (1 - yes, 0 - no) 32(61.5) 27 (51.7) 191  0.169
Total bilirubin level above ULN 22 (42.3) 10 (19.2) 6.80 0.010
(1-yes, 0—no)
Alkaline phosphatase level above ULN 8(15.4) 3(5.8) 255 0.113
(1-yes, 0—no)
Baseline level of CD4+ T-lymphocytes less 41 (78.8) 30 (57.7) 555  0.020
than 350 cells/mm? (1 - yes, 0 - no)
Baseline level of CD4+ T-lymphocytes less 27 (51.9) 21(404) 138 0.242
than 200 cells/mm? (1 - yes, 0 — no)
Genotype of the TLR7 gene (1 - GIn/GIn, 46 (88.5) 31(59.6) 12.37  0.001

GIn/-, 0 = GIn/Leu, Leu/Leu

and Leu/-)
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a 501 module) using the Roche Diagnostics (Switzerland)
test systems and shear wave transient elastometry of the liv-
er on the ultrasound scanning device “Ultima PA-Expert”
(Ukraine). The RFP was calculated by T. Poynard’s formula
by dividing the stage of HF by METAVIR for the time, during
which it was formed, and measured in units per year (units/
year) [16].

RFP in each of the examined was calculated and its
Me was determined, which was 0.151 (0.045-1.000) units/
year and afterwards, the groups of patients with rapid
(RFP > 0.151 units/year) and slow (RFP < 0.151 units/
year) rate of HF progression were defined — 52 people
from each group.

Polymorphic region of Gln/Leu gene TLR7 was geno-

http://zmj.zsmu.edu.ua

typed by real-time allele-specific PCR on the “DT Lite”
amplifier (JSC “NPO DNA-Technology”, RF).

Statistical processing of the findings was carried out us-
ing the program SPSS 17.0 (USA). Consistency of the data
characterized by a normal distribution was verified using
the Kolmogorov—Smirnov criterion. To determine the central
trend, the value of the Me with the upper and lower quartiles
was used. As potential risk factors of the rapid rate of HF
progression in HIV-infected patients with CHC, 35 indicators
(results of general clinical, biochemical, immunological
and molecular-genetic studies) ranked in a nominal scale
(1-sign, 0 —none) were examined and analyzed. In order
to select the most informative signs, each method was
evaluated by a single-factor analysis of variance. To create
amathematical model for predicting the rate of HF progres-
sion, the method of stepwise multiple discriminant analysis
of Fisher was used, where the binary feature served as a
grouping: 1 —rapid and 0 — slow rate of HF progression. In
the course of the analysis, Wilks’s lambda value was calcu-
lated, the informative value of each variable in the discrimi-
nant model (tolerance) and the efficiency of the obtained
model. For all types of analysis, the level of difference was
assumed to be statistically significant at P < 0.05.

Results

The study found a predominance of young and middle-aged
subjects among the surveyed (76.9 %). According to
the genotype of HCV and VL level, the patients were divid-
ed almost equally: 1 genotype — had 51.9 % of people, 2
and 3 —48.1 %, high and low levels — 45.2 % and 54.8 %,
respectively. The duration of HCV infection was 1 to 25
years: less than 5 - 8.6 %, 5 to 10 — 26.0 %, more than
10-65.4 %, Me = 14.0 (8.0-17.0). At the time of the exami-
nation, different stages of HF were determined in patients
on the METAVIR scale with prevalence of F,: F) —10.6 %,
F,—183%,F,-423 %,F,~23.1 % and F,-5.8 %.

As a result of the genetic study, it was found out
that normal carriers were registered among the patients:
women — GIn/GIn (44.4 %), men — GIn/- (84.4 %), and
polymorphic: women — GlIn/Leu (51.9 %) and Leu/Leu
(3.7 %), men —Leu/- (15.6 %) of the genotypes of the TLR7
gene. In general, the frequency of the Leu allele registration
was 21.4 %.

In order to find informative signs of the rapid rate of HF
progression in HIV-infected patients with CHC 35 variables
were studied by the single-factor analysis of variance:
biological (gender, age), behavioral (tobacco smoking,
consumption of alcohol and intravenous drugs) associated
with HCV and HIV (VL, genotype), as well as with the host
organism (overweight — BMI = 25 kg/m?, concomitant pa-
thology, extrahepatic manifestations of CHC indicators of
general clinical, biochemical blood analysis and the degree
of immunosuppression that was estimated at the baseline
level of CD4+ T-lymphocytes) factors, supplemented with
genetic markers (genotype TLR7 - GIn/GIn, GIn/-, GIn/Levu,
Leu/Leu and Leu/-) (Table 1).

As can be seen from the data presented in Table 1,
the following risk factors had a statistically significant effect
on the rapid rate of HF progression in HIV-infected patients
with CHC: lymphocytosis (F = 12.21, P=0.001), the levels of
AST and total bilirubin exceeding ULN (F = 7.46, P = 0.007

3anopoxckuii MeguumHCKUI xypHan. Tom 21, Ne 3(114), mait — nioHb 2019 1.



Table 2. Characteristics of the variables of the final discriminant model for predicting the rapid rate of hepatic fibrosis progression in HIV-infected

patients with chronic hepatitis C

sgn ___Wikssam EE PR O

Original research

Normal genotype (GIn/Gln, GIn/-) of the TLR7 gene 0.892 12.37 0.001 0.907

Total bilirubin level above ULN 0.794 13.09 0.000 0.901

Lymphocytosis 0.703 14.10 0.000 0.927

AST level above ULN 0.650 13.31 0.000 0.928

Baseline level of CD4+ T-lymphocytes less than 350 cells/mm® 0.601 13.01 0.000 0.939
and F = 6.80, P = 0.010, respectively), the concomitant Discussion

gastrointestinal tract pathology (F = 8.84, P = 0.004), in
particular — chronic cholecystitis (F = 8.08, P = 0.005),
chronic pancreatitis, cholelithiasis (F = 5.01, P = 0.027 for
both indicators) and hepatic steatosis (F = 7.45, P = 0.007),
the baseline level of CD4+ T-lymphocytes less than 350
cells/mm? (F = 5.55, P = 0.020). The carrier genotype
(GIn/GlIn, GIn/-) of the TLR7 gene (F = 12.37, P = 0.001)
also proved to be a profibrogenic genetic marker, and
the availability of the Leu allele of the gene in the genome,
accordingly, a protective factor in relation to the rapid rate
of HF progression.

Thus, it was found that among the 35 possible risk
factors for the rapid rate of HF progression in HIV-infec-
ted patients with HCV, 9 had the greatest impact. These
factors were included in a stepwise multiple discriminant
analysis, the purpose of which was to construct functions
that, in an optimal set of variables, predict the assignment
of a patient to a group of rapid or slow progression of HF
in HIV-infected patients with CHC. The formation of such
groups is important for predicting the disease and prioritizing
the appointment of antiviral therapy to patients.

The final discriminant model obtained as a result of
the analysis included 5 features, each of which had a high
statistical significance and a high informative index (Table 2).

The resulting classification linear discriminant functions
(F. and F,) made it possible to predict the rapid or slow
rate of HF progression in HIV-infected patients with CHC
by a combination of characteristics using the coefficients
obtained in the course of the analysis:

F=-10.38+6.88 - X,+3.73 - X,+ 517 - X, +
+531-X,+5.25 X,

F.=-470 +4.44 - X +195 X,+297 - X,+
+3.58 X,+3.66- X,

X, normal genotype of TLR7 gene (GIn/GIn, GIn/-), X,: total bilirubin level
above ULN, X,: lymphocytosis, X,: AST level above ULN, X_: baseline level
of CD4+ T-lymphocytes less than 350 cells/mm? (if there is a characteristic,
a coefficient of 1 is added, if it is absent - 0).

A function, which mathematically calculated value is
higher, indicates a patient belonging to a group: in F >F
a rapid rate is predicted, and in F <F_ - a slow rate of HF
progression in HIV-infected patients with CHC.

The accurate forecast of the obtained models was
75.0 % (for rapid rate of progression — 84.6 %, for slow
- 65.4 %), which proves the high efficiency and expedi-
ency of their practical application with the aim to optimize
the prediction of HF progression rapid rate in HIV-infected
patients with CHC on the basis of simple characteristics,
most of which are used in routine clinical practice.
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Nowadays, HF is considered as a process when some
number of extraneous factors interacts with a unique combi-
nation of the host's ones and causes significant differences
in a natural course of CHC. Among generally accepted
factors of HF progression — some of them were confirmed
by the results of research — there are virus factors (geno-
type and quasispecies of CHC, level of VL), host factors
(duration of the disease, age at the moment of infection
>40 years, male sex, co-infection with HBV or/and HIV,
concomitant diseases of the gastrointestinal tract, metabolic
factors (insulin resistance, hepatic steatosis, type Il diabe-
tes mellitus, disorders of iron metabolism, genetic back-
ground), and extraneous (ethanol consumption >40 g/day,
effects of toxic substances, and, in particular, drugs, tobacco
smoking, smoking cannabis derivatives) [16-18].

Despite the similarity between HIV and HCV, there
are large differences between these viruses, which are
related to target-cells. Thus, HIV attacks T-cells CD4+ and
HCV - hepatocytes. In case of co-infection, a synergistic
action of the viruses on the target-cells occurs that leads
to development of more serious clinical manifestations and
acceleration of the liver injury progression. Gradual reduc-
tion of CD4+ T-lymphocytes number that is associated with
HIV-infection may potentially cause a decrease in specific
immune response and a loss of control over HCV and
the help function of intrahepatic T-helpers; thus increasing
the number of infected hepatocytes and accelerating liver
damage, and the existence of concomitant HIV-infection
results in a fast rate of HF progression starting from
the chronization of HCV-infection because of absence or
low level of critically important cells for a response against
HCV — CD4+ T-lymphocytes [19-22].

On the other hand, the redundant cytotoxic activity of
lymphocytes that is caused by lymphocytosis contributes to
damaging of liver cells in viral hepatitis’s, and a nature of cy-
tokines production by these cells determinates an intensity
of fibrosis formation that leads to liver cirrhosis [21,23,24].

There are no doubts about data on the influence of in-
creased levels of such functional indicators as AST and total
bilirubin, because they are non-direct biochemical markers
of fibrogenesis — they indicate activity of inflammation in liver
tissues and disruption of its synthetic function and allow
indirectly estimate an HF stage [25,26].

Along with universally recognized risk factors that
have an influence on HF rate, significant role belongs to
genetic markers [18]. The results of the study on the effect
of TLR7 gene polymorphism on the rapid progression of
HF in HCV and HIV/HCV co-infection are in line with a
number of scientific studies [11,12,15]. Although E. Schott
et al. (2007) reported a relation between the presence of
the polymorphic genotype TLR7 and the process of fibrosis
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in the liver exclusively in men [13], E. Ascar (2010) showed
its absence [14].

Thus, the obtained results on the risk factors of a rapid
rate of HF progression in HIV-infected patients with HCV,
in general, are consistent with the data of world scientific
literature and the prognostic model created on their basis
will give an opportunity to optimize and individualize the ther-
apeutic tactics in the disease.

Conclusions

1. Informative diagnostic signs of the rapid rate of HF
progression in HIV-infected patients with CHC are: lympho-
cytosis (F = 12.21, P = 0.001), the levels of AST and total
bilirubin exceeding ULN (F = 7.46, P = 0.007 and F = 6.80,
P =0.010, respectively), among the concomitant pathology
— chronic cholecystitis (F = 8.08, P = 0.005), chronic pancre-
atitis, cholelithiasis (F = 5.01, P = 0.027 for both indicators)
and hepatic steatosis (F = 7.45, P =0.007), the baseline level
of CD4+ T-lymphocytes less than 350 cells/mm? (F = 5.55,
P =0.020), as well as a carriage of the normal genotype (GIn/
GIn, GIn/-) of the TLR7 gene (F = 12.37, P = 0.001).

2. In order to optimize the prognostication of the affili-
ation of an HIV-infected patient with CHC to the risk group
of HF rapid progression there was proposed a discriminant
model of 5 risk factors (the normal genotype (GIn/GIn,
GIn/-) of the TLR7 gene, the levels of total bilirubin and
AST exceeding ULN, lymphocytosis, the baseline level of
CD4+ T-lymphocytes less than 350 cells/mm?), the exact
prognosis of which was 75.0 %.

Prospects for further research are to study the patho-
genetic mechanisms of the TLR7 gene influence on
the course of CHC in HIV-infected people.
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