UDC: 616.36-006.327-06:616.36-002.14-039.36-037-055.1

Prognostic model of rapid hepatic fibrosis progression
in men with chronic hepatitis C

Original research

T. I. Koval*A-, L. M. Syzova*t, H. M. Dubynska*tf, N. O. Pryimenko*P£, S. S. Rudenko”PE

Ukrainian Medical Stomatological Academy, Poltava

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;

E - critical revision of the article; F - final approval of the article

The aim of the research was to determine clinical and genetic predictors and to create a prognostic model for the rapid
hepatic fibrosis progression in men with chronic hepatitis C.

Materials and methods. A cross-sectional study which included 111 male patients with chronic hepatitis C was conducted.
The patient examination program included: assessment of complaints and anamnestic data, physical examination, complete
blood count, biochemical test, the stages of hepatic fibrosis according to METAVIR and genetic studies (detecting carriers
alleles 11GIn or 11Leu of TLR7 gene in the genome of the examined men).

Results. It was determined that informative predictors of rapid hepatic fibrosis progression in men with chronic hepatitis C are:
ethanol use in a dose of more than 40 g/day (OR =2.40, P = 0.042), presence of chronic cholecystitis in past history (OR =2.94,
P =0.013), ALT level above 3 upper limit of normal (OR = 2.49, P = 0.031), the levels of AST, GGT exceeding upper limit of
normal (OR =6.94, P <0.001 and OR =4.02, P = 0.001 respectively), hyperbilirubinemia (OR = 3.13, P = 0.010) and carrier
state of allele 11GIn of TLR7 gene in the genome (OR = 3.62, P = 0.036). In order to optimize the prognosis of rapid hepatic
fibrosis progression in men with chronic hepatitis C a model that demonstrated statistical significance (x* = 44.73, P < 0.001)
and high operational characteristics (sensitivity — 76.8 %, specificity — 74.5 %, the total number of correct predictions — 75.7 %,
AUC of the ROC-curve — 0.828), which indicates the feasibility of its practical use, was proposed.

Conclusions. An effective clinical and genetic prognostic model has been created and allows us to predict the probability
of rapid hepatic fibrosis progression in men with chronic hepatitis C with high accuracy and to form a group of patients who
need high priority antiviral therapy.

MporHocTMuHa MoAeAb LLBUAKOTO NporpecyBaHHA ¢pibpo3y neviHku
B YOAOBIKIB i3 XpoHiYHUM renatutom C

T. I. KoBanb, A. M. CusoBa, I. M. AybuHcbka, H. O. MpuiimeHko, C. C. PyaeHko

MeTa po60TH — BU3HAYMTM KITIHIKO-TEHETUYHI NPEaUKTOPU Ta Ha iXHill OCHOBI CTBOPUTM MPOrHOCTUYHY MOZAEMb LUBWUAKOMO
nporpecyBaHHs ibpo3y NeviHky B HYOMOBIKIB i3 XpOHIYHMM renatutom C.

Marepianu Ta meToau. 34iNCHUNM KPOC-CeKLiHe AOCImpXEeHHS, B sike 3anyyunnu 111 nauieHTiB YomnoBivoi CTaTi 3 XPOHIYHUM
renatutom C. [Mporpama obcTexeHHst nepeadadana ouiHBaHHSA ckapr Ta aHAMHECTUYHUX JaHuX, isvkanbHUiA orns, 3a-
ranbHOKMIHIYHE [OCTIKEHHS NepudepUYHOT KPOBI, BU3HaYEHHS BIOXiMIYHUX MOKa3HYIKIB CYPOBATKY KPOBI, LLIO XapaKTepn3yHoTh
hyHKLIIOHaNbHWIA CTaH NeviHkK, cTaaii hibposy nevitkv 3a METAVIR i reHeTUYHi BOCTIMKEHHS (BUSIBNIEHHS HOCINCTBA B reHOMi
obcTexennx yonosikis anenie 11GIn a6o 11Leu reHa TLR7).

PesynkraTtu. IHpopMaTUBHUMM NPeaMKTOpPaMM LLBMAKOIO NPOrpecyBaHHs hibpo3y NeviHKM B HOMOBIKIB i3 XPOHIYHUM renati-
Tom C € BxvBaHHS eTaHony B o3i noHag 40 r/noby (OR = 2,40; p = 0,042), HasiBHICTb XPOHIYHOMO XOMNELMCTUTY B aHaMHE3I
(OR =2,94; p = 0,013), nokasHuk AT Buwmi 3a 3 BepxHi mexi Hopmu (OR = 2,49; p = 0,031), nokasnuku ACT i ITTI, wo
nepeBULLYHOTb BEpXHIO Mexy Hopmm (OR =6,94; p < 0,001 Ta OR =4,02; p = 0,001 BignosiaHo), rinepbinipybiHemis (OR = 3,13;
p=0,010)i HocircTBo B reHomi anens 11GIn TLR7 (OR = 3,62; p = 0,036). Ans onTvmizaLii nporHo3y LUBMAKOMO NPOrpecyBaHHs
¢hibpo3y neviHkM B HOMOBIKIB i3 XpOHiIYHWUM renaTtutom C 3anponoHoBaHa MOAEenb, KOTpa MPOAEMOHCTPYBara CTaTUCTUYHY 3Ha-
YyLwicTb (X2 = 44,73; p < 0,001) i BUCOKi OnepaLiiiiHi xapakTeprucTukm (YyTnuBicTb — 76,8 %, cneundivHicTs — 74,5 %, 3aranbHa
KinbKiCTb KOPEKTHWX NporHosie — 75,7 %, AUC ROC-kpueoi — 0,828), Lo BKasye Ha AOLINbHICTb ii PaKTUYHOTO 3aCTOCYBaHHS.

BucHoBku. CTBOpWIN €heKTUBHY KIiHIKO-reHETUYHY NPOrHOCTUYHY MOAENb, L0 Aaro 3MOry 3 BCOKOK TOYHICTHO MPOrHO-
3yBaTK BipOriZHICTb LLBMAKOTO NporpecyBaHHs ¢hibpo3y nediHk1 B YOMOBIKIB i3 XpoHiYHMM renatutom C i cdopmysatu rpyny
nauieHTiB, siki NOTPebyH0Tb NEpLIOYEProBOrO NPU3HAYEHHs NPOTUBIPYCHOT Tepanii.

MporHocTHueckas MoAEAb GbICTPOro nporpeccupoBaHna Gubpo3a neyeHu
Y MY)X4YUH C XPOHMUECKUM renatutom C

T. U. KoBanb, A. M. CusoBa, I. M. AybuHckas, H. O. MpuiimeHko, C. C. PyaeHko

Lienb paboTkl — onpenenuTb KNMHUKO-FeHETUYECKUE NPEaUKTOPbI U Ha UX OCHOBE CO3aTb MPOrHOCTUYECKYID MOAENb Obl-
CTPOro NporpeccupoBaHmst prbpo3a NEYEHN Y MyXUMUH C XPOHUYECKM renatutom C.
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OpuriHaAbHI AOCAIAXKEHHS

Marepuanel u metoabl. [poBeJeHO KPOCC-CEKLIMOHHOE KOropTHOe MUccneaoBaHue, B kotopoe sownu 111 nauneHTos
MYXCKOro norna ¢ XpoHudyeckum renatutom C. lNporpamMma obcnefoBanus BkMtodana oLeHKy xanob 1 aHaMHeCTUYeckux
JaHHbIX, (P13nKarnbHbI 0CMOTP, OBLLEKIMHNYECKOE NCCNEA0BaHME NEpUdEpUUECKOil KPOBYU, ONPeaerneHrne BUOXMMUYECKIX
nokasaterneil CbIBOPOTKM KPOBW, XapaKTepuayrowmx (yHKLMOHANbLHOe COCTOSHNE neveHu, cTagnn ubposa neveHn no
METAVIR v reHeTU4eCKMe nccnenoBaHns (yCTaHoBIEHEe HOCUTENbCTBA B reHoMe 0bcnefoBaHHbIX MyxunH anneneii 11GIn
unn 11Leu reHa TLR7).

Pesynbrathl. VIHdopmaTBHble npeaykTopbl ObICTPOro NporpeccupoBaHnst hrbposa NeyeHrn y MyXUuH ¢ XPOHNYECKAM
renatutom C: ynotpebnenne ataHona B fo3e 6onee 40 r/cyt (OR = 2,40; p = 0,042), Hanuune XpoHNYECKOro XorneumcTuta
B aHamHe3e (OR =2,94; p = 0,013), nokasatenb AJT Bbiwe 3 BepxHux rpann, Hopmbl (OR = 2,49; p = 0,031), nokasatenn
ACT u ITTI, npeBblwaroLme BepXHIO rpaHnLy Hopmbl (OR = 6,94, p < 0,001 n OR = 4,02; p = 0,001 cOOTBETCTBEHHO),
runepbunmpyouHemus (OR = 3,13; p = 0,010) n HocutenbcTeo B reHome annenu 11GIn TLR7 (OR = 3,62; p = 0,036). Ans
ONTYMM3aLMM MPOrHO3a BbICTPOro NporpeccrpoBaHns ubpoaa NeYeHN y MyXHWH C XpOHUYeckuM renatutom C npeanoxeHa
Mogerb, KoTopast NPOAEMOHCTPUPOBANa CTaTUCTUYECKYH 3HaUYMMOCTb (X2 = 44,73; p < 0,001) 1 BbICOKME OnepaLMoHHble Xa-
paKTEPUCTMKM (4yBCTBUTENBHOCTL — 76,8 %, cneumdniHoCcTb — 74,5 %, obLuee Konn4ecTBO KOPPEKTHBLIX MPOrHO30B — 75,7 %,
AUC ROC-kpuBor — 0,828), 4To ykasblBaeT Ha Lienecoobpa3HOCTb ee NPakTUYECKOro NPUMEHEHUSI.

BiiBoab!. CosfaHa addekTBHAs KIMHUKO-TeHeTMYeckast MPOrHOCTUYeCkask MOAENb, KOTOpasi NMO3BOMSIET C BbICOKON TOY-
HOCTbI0 MPOrHO3MPOBATL BEPOSITHOCTb BLICTPOro NPOrpeccupoBaHist prubposa NeveHu y Myx4nH C XPOHUYECKM renatutoM
C 1 chopmmpoBaTh rpynmny nauneHToB, KOTOPbIE HYXOAKTCS B NEPBOOYEPESHOM Ha3HaueHUN NPOTUBOBMPYCHON Tepanuu.

It is widely known that the development of fibrotic chan-
ges in the liver is an integral part of the pathogenesis
and natural course of chronic hepatitis C [1]. Currently,
hepatic fibrosis is considered to be a process when a
certain number of external factors interact with a unique
combination of host factors, which causes significant
differences in the course of chronic hepatitis C. There are
virus factors (genotype and HCV quasi species, viral load
level), host factors (duration of disease, age over 40 years
at the time of infection, male gender, co-infection with
hepatitis B virus and/or HIV, metabolic disorders —insulin
resistance, hepatic steatosis, type Il diabetes mellitus, iron
metabolism disorders, etc.), as well as external (alcohol
abuse, effect of toxins and, in particular, drugs, tobacco
smoking and/or cannabinol derivatives) among the factors
affecting the rate of hepatic fibrosis progression in chronic
hepatitis C [1-4].

Recently, the attention of the researchers has been
drawn to the search for genetic determinants that affect
the rate of hepatic fibrosis progression in chronic hepatitis
C, in particular, the TLR7 gene, which triggers the effector
mechanisms of innate immunity and also it effectively
regulates the production of IFN Type | which, for its turn,
has an antifibrotic effect [5-9]. Conversely, the GIn11Leu
polymorphism of the TLR7 gene encodes functionally
inferior proteins and is able to reduce the production of
IFN-q, thereby disrupting the adaptive immune response,
which is realized through the TLR7-dependent signaling
pathway [5,7,10,11].

Considering the fact that chronic hepatitis C is detec-
ted more often in males, the rate of hepatic fibrosis pro-
gression is gender dependent, as well as the availability
of data on the influence of the polymorphic 11Leu allele
of the TLR7 gene on this process [12—-16], scientific and
practical interest represents the search for clinical genetic
predictors and the creation of a prognostic model for
the rapid hepatic fibrosis progression in men.

The aim of the research

To determine clinical and genetic predictors and to create
a prognostic model for the rapid hepatic fibrosis progres-
sion in men with chronic hepatitis C.
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Materials and methods

To achieve this goal, a cross-sectional study was con-
ducted, which included 111 male patients with chronic
hepatitis C, aged 23 to 62 years, median (Me) = 39.0
(34.0—46.0). All patients were treated in Poltava regional
clinical hospital of infectious diseases in 2011-2018. A
comprehensive clinical and laboratory examination, which
was carried out according to the informed consent of
the patients, was conducted on the basis of this medical
institution and in commercial laboratories.

The criterion for inclusion into the study was the es-
tablished diagnosis of chronic hepatitis C, which was
guided by the international classification of diseases of
the 10" revision and the international classification of
liver diseases (Los Angeles, 1994). The diagnosis was
verified by the detection of specific serological markers
of HCV by the method of ELISA with the obligatory de-
tection of HCV RNA in the blood serum by PCR method
in real time with genotyping and viral load detection, high
counted viremia higher than 4.0 « 10° 1U/ml [1]. Exclusion
criteria — co-infection with other hepatotropic viruses and/
or HIV, decompensated somatic diseases, oncopathology.

The patient examination program included: assessment
of complaints and anamnestic data, physical examination,
complete blood count, determination of biochemical param-
eters of blood serum, characterizing the functional state of
the liver — alanine aminotransferase (ALT), aspartate ami-
notransferase (AST), lactate dehydrogenase, total bilirubin,
gamma-glutamy! transpeptidase (GGT), alkaline phospha-
tase and the stages of hepatic fibrosis according to META-
VIR. Genetic studies were also conducted, the purpose of
which was to identify carriers in the genome of the examined
male alleles 11GIn (normal) or 11Leu (polymorphic) of TLR7
gene. The frequency of concomitant pathology was estab-
lished based on the results of anamnesis analysis, outpatient
cards, objective examination followed by in-depth clinical
and laboratory and instrumental examination, findings of
specialists in related specialties.

The duration of HCV infection was determined by
the results of anamnestic data analysis (indication of
the transferred icteric form of acute hepatitis C, trans-
fusion of blood and its components prior to mandatory
screening of donors, initiation of systemic injecting drug
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Table 1. Comparative characteristics of the examined male patients with chronic

hepatitis C, abs. number (%)
Patients with chronic hepatitis C

Rapid hepatic Slow hepatic
fibrosis progression, | fibrosis progression ,

use), in the absence of the anamnesis of these facts —on
the basis of clinical and laboratory data (the first detec-
tion of antibodies to HCV and/or hepatic transaminases
elevation the upper limit of normal (ULN), reflected in
outpatient cards).

Characteristics

Biochemical studies were carried out on the automatic n=56 n=55
biochemical analyzer GBG STAT FAX-1904 (Japan) with 1 genotype of HCV 36 (64.3) 28 (50.9) 0.154
Human reagents (Germany). High viral load 32 (57.1) 23 (58.2) 0.912
The hepatic fibrosis stage was assessed on Age older 40 29 (51.8) 23 (41.8) 0.239
the METAVIR scale using the transient elastometry of Type Il diabetes mellitus 5(8.9 1(1.8) 0.206
shear waves of the liver on the ultrasound scanning Eéha/féol use in a dose of more than 21 (37.5) 11(20.0) 0.042
device “Ultima PA-Expert” (Ukraine). The rate of hepatic gaay
. . . - Tobacco smoking 16 (28.6) 23 (41.8) 0.144
fibrosis progression was calculated by T. Poniard’s formula i S
s e . Smoking cannabiol derivatives 11 (20.0) 5(9.1) 0.175
by dividing the stage of hepatic fibrosis by METAVIR for
the time, for which it was formed, and measured in units Intravenous drug abuse >(89) 2(36) 0437
per year, (unitsfyear) 3] ’ Overweight, BMI 225 kg/m? 10 (17.9) 6(10.9) 0.419
) Carrier state of the 11Leu TLR7 4 (7.1 12(21.8 0.033
The gene TLR7 was genotyped by real-time al- a|?er|réersaeo e vl o

lele-specific PCR on the “DT Lite” amplifier (“NPO
DNA-Technology”, LLC, RF) on the basis of the Research
Institute for Genetics and Immunological Grounds of
Pathology and Pharmacogenetics of Ukrainian Medical
Stomatological Academy.

Statistical processing of the findings was carried
out using the Stata software version 11.0 (StataCorp,
College Station, TX, USA, serial number 71606281563).
The verification of the normality of the data distribution
was analyzed by the Kolmogorov-Smirnov criterion. To
determine the central trend, the value of the median with
the upper and lower quartiles was used. The probability
of differences in quality indicators was determined by an-
alyzing contingency tables using Fisher’s exact test and 2
test, depending on the conditions of the analysis. To create
a prognostic model, 30 indicators ranked in the nominal
scale were considered as potential predictors of the rapid
hepatic fibrosis progression (1 — sign, 0 — none). The
influence of each was estimated by the method of simple
logistic regression with the calculation of the odds ratio
(OR) and its 95 % confidence interval [95 % ClI]. Predic-
tors with a significance level of P < 0.05 were included in
a systematic multiple logistic regression analysis, which
resulted in a clinical prognostic model of the rapid hepatic
fibrosis progression in men with chronic hepatitis C. In
general, the model assumes that the dependent variable
(rapid progression of hepatic fibrosis) is associated with
predictors in accordance with the following formula:

1
1+e?

where P - is the probability of an error-free prognosis; e - is a mathematical
constant, which is equal to 2.72; y = a+B X +B, X,+...+B X ; a - is
the constant of the regression equation; B,....B, - regression coefficients
for independent variables; X....X - independent variables included in
the model.

The statistical significance of the obtained model was
determined by the ¥? criterion, the evaluation of diagnostic
power — using the analysis of the operating characteristics
of diagnostic tests (ROC), which included calculations
of sensitivity, specificity, the total number of correct
predictions and the construction of the ROC-curve with
the definition of the area under it (AUC). The delimitation
point, according to generally accepted criteria, was taken
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P: is the significance level obtained using the Fisher’s exact test and the ? criterion, depending

on the analysis conditions.

as threshold value P = 0.5 in which the sensitivity and
specificity of the model were optimal (P > 0.5 is considered
as a positive prognosis of the event - risk group). Diffe-
rences were considered significant at the level of P < 0.05.

Results

The study found that the examined men with chronic
hepatitis C had various stages of hepatic fibrosis, without
predominance of any of them. Thus, there were 7 patients
(6.3 %) without fibrosis, 19 (17.1 %) with F, stages,
F,—33(29.7 %), F, - 23 (20.7 %) and F, - 29 (26.1 %).
By the duration of HCV infection, the patients were di-
vided as follows: less than 5 years - 39 (35.1 %), from
510 10 - 24 (21.6 %) and more than 10 - 48 (43.3 %).
Based on the obtained data, the median rate of hepatic
fibrosis progression was determined and amounted to
0.222 (0.125-1.000) units/year. Depending on the rate of
hepatic fibrosis progression, patients with rapid (fibrosis
progression rate 20.222 units/year) — 56 (50.5 %) and
slow (fibrosis progression rate <0.222 units/year) hepatic
fibrosis progression — 55 (49.5 %) were identified.

Further, the main characteristics of the examined men
with rapid and slow progression of hepatic fibrosis were
analyzed, taking into account the well-known risk factors
affecting this process and genetic markers (Table 1).

According to the data presented in table 1, alcohol
abuse - 37.5 % (with slow hepatic fibrosis progression —
20.0 %, P = 0.041) and carrier state of the 11Leu TLR7
allele = 7.1 % (with slow hepatic fibrosis progression —
21.8 %, P = 0.033) were significantly more frequent
identified among patients with a rapid hepatic fibrosis
progression. No statistically significant differences were
found for the remaining characteristics.

Further, a simple logistic regression analysis was
carried out for 30 indicators (data of general clinical,
biochemical and molecular-genetic tests), as a result of
the study we have determined that significant predictors of
rapid hepatic fibrosis progression in men with chronic hep-
atitis C are: ethanol use in a dose of more than 40 g/day
(OR=2.401[95 % CI 1.02-5.63], P = 0.042), presence of
chronic cholecystitis in past history (OR =2.94 [95 % ClI

ISSN 2306-8027  http://pat.zsmu.edu.ua
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Table 2. Resulting prognostic model of rapid hepatic fibrosis progression in men with

chronic hepatitis C

redictors

P
Carrier state
of allele 11GIn TLR7

AST level above ULN
GGT level above ULN
Hyperbilirubinemia

Ethanol use in a dose
of more than 40 g/day

Constant (a)

ewad P JoR ___lssuc
197 7.02 7.23

0.008 1.67-31.28
2.22 12.41 <0.001 9.25 2.68-31.87
1.10 5.17 0.023 3.02 1.16-7.83
1.58 7.69 0.006 4.88 1.59-14.96
1.18 4.87 0.027 3.28 1.14-9.42
-4.67 19.81 <0.001

0.75 1.00
! L

Sensitivity
0.50
|

wn

& 4

o

Area under ROC curve = 0.8276

o

8 1

(=] T T T T T

0.00 0.25 0.50 0.75 1.00
1 - Specificity

Fig. 1. ROC curve of the resulting prognostic model of rapid hepatic fibrosis progression in men

with chronic hepatitis C.

1.25-6.87], P=0.013), ALT level above 3 ULN (OR =2.49
[95 % CI 1.08-5.74], P = 0.031), the levels of AST and
GGT elevation above ULN (OR = 6.94 [95 % CI 2.55—
18.86], P < 0.001 and OR = 4.02 [95 % CI 1.82-8.87],
P = 0.001 respectively), hyperbilirubinemia (OR = 3.13
[95 % CI 1.31-7.46], P = 0.010) and carrier state of allele
11GIn of TLR7 gene in the genome (OR = 3.62 [95 %
Cl 1.09-12.06], P = 0.036). All of them were included
in the systematic multiple logistic regression analysis,
which resulted in a statistically significant predictive model
(x2=44.73; P < 0.001) of 5 predictors (Table 2).

The conducted ROC analysis determined the high
operational characteristics of the model: sensitivity —
76.8 %, specificity — 74.5 %, the total number of correct
predictions — 75.7 %. The AUC of the ROC-curve model
was 0.828, which, according to the generally accepted
expert scale, indicates “very good” predictive ability and
proves its effectiveness for practical use (Fig. 1).

The proposed prognostic model assumes that after
entering the numerical values of the regression coeffi-
cients in the appropriate formula, the probability (P) of
assigning the patient to the risk group of the rapid hepatic
fibrosis progression can be calculated as follows:

1

1+ e—(—4.67+1,97-X1 +222-X2+1.1-X3+158-X4+1.18-X5) '’

where: -4.67 - is the constant of the regression equation; X, - carrier state
of allele 11GIn TLRY7, X, - ethanol use in a dose more than 40 g/day, X, -
AST level above ULN, X, — GGT level above ULN, X, — hyperbilirubinemia
(if there is a predictor, the number 1 is added, if it is absent — 0).
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Here is an example of calculation for a patient with
the presence of all the specified predictors:

P= ! =0.970

1 + e—(—4.67+ 1.97:1+222:1+1.1-1+1.581+1.181)

Thus, in this case, the probability of rapid hepatic
fibrosis progression is 97.0 %.

Discussion

Nowadays, hepatic fibrosis is considered as a process
when a number of extraneous factors interact with a
unique combination of the host's ones and causes signifi-
cant differences in a natural course of chronic hepatitis C.
Progression of the disease into cirrhosis occurs over sev-
eral decades, on average — 20-30 years from the time of
infection [1]. The prognosis of chronic hepatitis C is based
on the idea of the rate of hepatic fibrosis progression,
which is proposed to be calculated by dividing the stage
of hepatic fibrosis (in units) by the duration of the disease
(in years) from the moment of infection to the study. Such
calculations that indicate the stability of the rate of hepatic
fibrosis progression are the basis for predicting the period
of cirrhosis formation. Summarizing the data of a large-
scale study, T. Poynard (1997) identified three options
for the progression of fibrosis, each of which is observed
in about a third of patients with chronic hepatitis C: rapid
(cirrhosis develops within 20 years after HCV-infection),
average (cirrhosis develops in 30 years after HCV-infec-
tion) and slow rate (cirrhosis develops in more than 50
years) [3]. But a number of other researchers divide this
process exclusively into rapid and slow [17-20]. The rate
of hepatic fibrosis progression is the main characteristic
of the patient since the patients with the rapid progression
of fibrosis to cirrhosis are the first candidates for antiviral
therapy of chronic hepatitis C. Along with universally
recognized risk factors that have an influence on the rate
of hepatic fibrosis progression, significant role belongs
to genetic markers. Comparison of genetic studies with
clinical materials demonstrated the existence of a signifi-
cant effect of the genetic polymorphism on this process in
patients with chronic hepatitis C, however, the analysis of
the complex impact of clinical data and genetic polymor-
phism was carried out in only a few works [2,13,17,20-23].

As aresult of our study we have created the prognostic
model of the rapid progression of hepatic fibrosis in men with
chronic hepatitis C. The predictors included in the model
are consistent with data from the scientific literature. Thus,
the study confirmed the well-known fact of influence on
the rate of hepatic fibrosis progression of such a factor as
alcohol abuse [1,3]. There are no doubts about the data on
the influence of increased levels of such functional indicators
as AST, GGT and total bilirubin, because they are non-di-
rect biochemical markers of fibrogenesis — they indicate
activity of inflammation in liver tissues and disruption of its
synthetic function and allow indirectly estimate a hepatic
fibrosis stage [24-25]. To date, studies of the influence of
TLRY7 gene GIn11Leu polymorphism on the rate of hepatic
fibrosis progression are limited. The results of our study are
in line with a number of scientific studies [12,13,15,16], but
they contradict the data of F. Z. Fakhir (2018), who describes
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the 11Leu allele as a profibrogenic factor, and E. Ascar
(2010), who denies the influence of this polymorphism on
fibrogenesis in chronic hepatitis C [10,14].

The use of the proposed clinical and genetic prognos-
tic model allows predicting the probability of rapid hepatic
fibrosis progression in men with chronic hepatitis C with
high accuracy and forming a group of patients who need
to receive antiviral therapy in the first place on the basis
of simple characteristics, most of which are used in a
routine clinical practice.

Conclusions

1. Informative predictors of rapid hepatic fibrosis
progression in men with chronic hepatitis C are: ethanol
use in a dose of more than 40 g/day (OR =2.40 [95 % CI
1.02-5.63], P=0.042), presence of chronic cholecystitis in
past history (OR =2.94 [95 % CI 1.25-6.87], P = 0.013),
ALT level above 3 ULN (OR =2.49 [95 % CI 1.08-5.74],
P = 0.031), the levels of AST and GGT exceeding
ULN (OR =6.94 [95 % CI 2.55-18.86], P < 0.001 and
OR =4.02[95 % Cl 1.82-8.87], P = 0.001 respectively),
hyperbilirubinemia (OR = 3.13 [95 % CI 1.31-7.46],
P =0.010) and carrier state of allele 11GIn of TLR7 gene in
the genome (OR = 3.62[95 % CI 1.09-12.06], P = 0.036).

2. In order to optimize the prognosis of rapid hepatic
fibrosis progression in men with chronic hepatitis C a mod-
el that demonstrated statistical significance (x* = 44.73,
P < 0.001) and high operational characteristics (sensi-
tivity — 76.8 %, specificity — 74.5 %, the total number of
correct predictions — 75.7 %, AUC of the ROC curve —
0.828), which indicates the feasibility of its practical use,
was proposed.

Prospects for further research are to study the
pathogenetic mechanisms of the influence of the TLR7
gene on the course of chronic hepatitis C.
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