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DIRECT-ACTING ANTIVIRALS FOR HEPATITIS C DO NOT AFFECT THE RISK OF DEVELOPMENT
OR THE OUTCOME OF HEPATOCELLULAR CARCINOMA

IGogichaishvili L., 'Lobjanidze G., *Tsertsvadze T., 2Chkhartishvili N., 3Jangavadze M.

!Ivane Javakhishvili Thilisi State University, Faculty of Medicine; *Infectious Diseases,
AIDS and Clinical Immunology Research Center, Thilisi; Aleqsandre Natishvili Institute of Morphology, TSU, Thilisi, Georgia

HCV infection and its complications (hepatocellular carcino-
ma, decompensate cirrhosis) is a substantial public health bur-
den. According WHO’s Global Hepatitis Report [17], there are
1.7 million newly register cases every year and 400 000 death
by related complications. Among them 137000 is a liver cancer
patients, developed secondary after HCV infection [25]. Hepa-
tocellular carcinoma (HCC) is an aggressive disease. It is the
sixth most commonly diagnosed tumor and the fourth leading
cause of cancer death in the world (841,000 new cases, 782,000
deaths annually). Incidence of liver cancer in male is 3 times
higher. Therefore, it ranks second in terms of cancer deaths for
males [1].

One of the main causes of the hepatocellular carcinoma (HCC)
is a chronic hepatitis C induced liver cirrhosis. Effects of the dif-
ferent anti-hepatitis C virus treatment options on the epidemiol-
ogy of HCC and its prognosis is conflicting and not fully under-
stood [23]. Several author reports reduced risk of HCC during
viral eradication therapy by Interferon (IFN)-based regimens,
but some researchers show increasing incidence of the HCC re-
currence after direct-acting antiviral (DAA) treatment, however
these controversies based on different treatment options, mea-
sured parameters and observed groups and mainly derived from
small series and observational studies [9,12,15,16,21,22].

In 2015 “Nationwide hepatitis C elimination program” was
lunched in Georgia. According the protocol, patients with HCC
also receives antiviral treatment [8,13]. Based on this 5-year ex-
perience, we study effect of the different DAA therapy regiments
on the incidence or recurrence of HCC and its prognosis.

Material and methods. Research [# PhD_F 17 33] has been
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supported by Shota Rustaveli National Science Foundation of
Georgia (SRNSFG). The protocol had obtained approval from
the Ethics Committee of TSU Aleqsandre Natishvili Institute
of Morphology and complied with the ethical guidelines of the
2013 Declaration of Helsinki (WMA - declaration of Helsinki
— ethical principles for medical research involving human sub-
jects). All patients gave their written informed consent to par-
ticipate in the study.

Overall, 408 patients were recruited in Georgian-French
Joint Hepatology Clinic HEPA between April 2015-March
2016. The selection criteria were as follows: 1. age 50-65 years;
2. liver fibrosis level F3-F4 or cirrhosis at least 15 years of dis-
ease history; 3. HCV positive diagnosed by PCR method, what-
ever the level of viral load and genotype ; 4. absence of previous
complications of cirrhosis (ascites, gastrointestinal bleeding or
HCC; 5. Child-Pugh class A or B; and 6. absence of severe ex-
trahepatic disease. Their past medical history, essential clinical
and biological parameters were recorded.

Clinical monitoring and management of adverse events were
performed at regular base. The patients were seen by physicians
every 6 months, and the essential clinical and biological data
were recorded. Ultrasound examinations with Doppler were
performed every 6 months. If mass lesions were detected by
ultrasound, a diagnostic procedure using contrast-enhanced im-
aging (computed tomography scan or magnetic resonance imag-
ing) and/or guided biopsy was performed according to the 2011
American Association for the Study of Liver Diseases

Guidelines [2]. A diagnosis of HCC was thus established by
either histological examination or based on noninvasive crite-
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ria (dynamic imaging revealing early arterial hypervasculariza-
tion and portal washout) according to the different time periods.
Treatment of HCC was determined using a multidisciplinary
approach according to the European Association for the Study
of the Liver—European Organisation for the Research and Treat-
ment of Cancer and American Association for the Study of Liver
Diseases guidelines for HCC [6].

All patients included in the study received anti-HCV treat-
ment with direct-acting antivirals (DAAs) within the national
hepatitis C elimination program in accordance with national
protocols [24]. During April 2015-March 2016 treatment was
provided with sofosbuvir (SOF) in combination with ribavirin
(RBV), with or without pegylated interferon (IFN). Since March
2016, ledipasvir/sofosbuvir (LDV/SOF) was prescribed to all
patients with or without RBV depending on the HCV genotype,
level of fibrosis and previous treatment expereince.

Outcomes of interest included 1) incidence of HCC and 2)
mortality form HCC. To assess the incidence of HCC patients
were followed since the date of enrollment in national hepatitis
C elimination program until December 31, 2019 or date of HCC
diagnosis whichever occurred first. Analysis of HCC incidence
included patients who developed HCC after completing HCV
treatment. In sensitivity analysis we further excluded patients
who developed HCC within 12 months of starting anti-HCV treat-
ment, because of high probability that these patients had already
had undiagnosed HCC at the time of treatment initiation. To as-
sess the mortality rate from HCC patients were followed since the
date of HCC diagnosis until December 31, 2019 or death whichever
occurred first. Incidence and mortality rates per 100 person-years
(PY) of follow-up were calculated as number of events divided by

the total person-years of observation multiplied by 100. Bivariate
comparisons were tested by Pearson’s chis-square or Fisher exact
test as appropriate. Factors associated with the occurrence of HCC
were evaluated in Cox proportional hazards regression model. All
analyses were conducted using SAS v9.4. P values of <0.05 were
considered statistically significant.

Results and discussion. Study included 408 HCV patients
with advanced liver fibrosis defined as >F3 score by Metavir.
The median age was 55 (interquartile range [IQR]: 52-59) years
and 77.9% were men. All patients cured HCV infection with
DAA treatment, 53.9% were treated with LDV/SOF + RBV
(Table 1).

Overall, 54 (13.2%) patients had ever been diagnosed with
HCC, including 7 persons who had been diagnosed before start
of the HCV treatment. People with HCC were older (median 57
vs. 55 years old, p=0.01). No statistically significant differences
were observed in terms of gender, HCV treatment regimen and
duration (Table 1).

The incidence of HCV was quantified among 401 patients,
who did not have HCC at the time of HCV treatment initiation.
Patients were followed for the median 3.8 (IQR: 2.9-4.2) years
contributing to 1393 PY of observation. A total 47 (11.2%) per-
sons developed HCC at incidence rate of 3.37 per 100 PY (95%
CI: 2.48-4.49). No statistically significant differences were
found in the incidence rates by gender, HCV treatment regimen
and duration (Fig. 1). In sensitivity analysis, which excluded
persons who were diagnosed with HCC (n=396), the overall
incidence was 3.02 per 100 PY (95% CI: 2.18-4.08), with no
statistically significant differences found between the various
groups (Fig. 2).

Table 1. Characteristics of study population (n=408)

All (n=408) No HCC (n=354) HCC (n=54) p value
Age, median years (IQR) 55 (52-59) 55 (52-58) 57 (53-62) 0.01
Sex, n (%)
Men 318 (77.9) 76 (84.4) 14 (15.6) 0.46
Women 90 (22.1) 278 (87.4) 40 (12.6)
HCYV treatment regimen, n (%)
LDV/SOF + RBV 220 (53.9) 190 (86.4) 30 (13.6) 0.94
SOF/RBV 114 (27.9) 100 (87.7) 14 (12.3)
SOF/RBV + IFN 74 (18.1) 64 (86.5) 10 (13.5)
HCYV treatment duration, n (%)
12 weeks 215 (52.7) 188 (87.4) 27 (12.6) 0.81
20 weeks 24 (5.9) 21(87.5) 3(12.5)
24 weeks 153 (37.5) 130 (85.0) 23 (15.0)
48 weeks 16 (3.9) 15(93.7) 1(6.3)
Rate per 100 PY (95% CI)
Total 3.37 (2.48-4.49)
Gr:::er - 3.13(2.16-4.37)
Women - 4.25 (2.26-7.26)
HCV Treatment regimen
LDV/SOF = RBV 3.77(2.44-5.56)
SOF/RBV 2.74(1.42-4.79)
SOF/RBV + IFN 3.44(1.65-6.22)
H1czvu:::<;ment duration 3.33(2.11-5.00)
»12 weeks 3.41 (2.19-5.08)

Fig. 1. Incidence of HCC among patients diagnosed any time after starting DAAs (n=401)
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Rate per 100 PY (95% Cl)
3.02 (2.18-4.08)

2.85 (1.94-4.05)
3.61 (1.80-6.45)

3.02 (1.85-4.67)
2.74 (1.42-4.79)
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Fig. 2. Incidence of HCC among patients diagnosed at least 12 months after starting DAAs (n=396)

Table 2. Factors associated with HCC diagnosis in multivariate analysis

Multivariate analysis among patients diagnosed with
HCC any time after starting DAAs (n=401)

Multivariate analysis among patients diagnosed
with HCC 212 months after starting DAAs (n=401)

All HCC
All (n=401) HCC (n=47) HR (95% CI) p value (n=396) (n=42) HR (95% Cl) p value
Age, median years (IQR) 55(52-59) 56(53-61) 1.08(1.01-1.15) 0.03 55(52-59) 55(52-58) 1.08(1.01-1.16) 0.03
Sex, n (%)
Women 89 (22.2) 13 (14.6) 1 87(22.0) 11(12.6) 1
Men 312 (77.8) 34 (10.9) 0.87 (0.45-1.68) 0.67 309 (78.0) 31(10.0) 0.94(0.46-1.93) 0.87
HCV treatment regimen,
n (%)
LDV/SOF + RBV 215 (53.6) 25 (11.6) 1 210(53.0) 20(9.5) 1
SOF/RBV 112 (27.9) 12 (10.7) 0.58 (0.27-1.26) 0.17 112 (28.3) 12(10.7) 0.81(0.35-1.84) 0.61
SOF/RBV + IFN 74 (18.5) 10 (13.5) 1.08 (0.49-2.49) 0.86 74 (18.7) 10(13.5) 1.14(0.48-2.68) 0.77
HCV treatment duration,
n (%)
12 weeks 211 (52.6) 23 (10.9) 1 210(53.0) 22(10.5) 1
>12 weeks 190 (47.4) 24 (12.6) 1.31(0.62-2.80) 0.48 186 (47.0) 20(10.8) 0.98(0.43-2.24) 0.96
Rate per 100 PY (95% Cl)
Total - 4.04 (1.10-9.25)
Gender
Men . - 5.56 (1.51-14.23)
Wornen 0.00 (0.00-13.66)
HCV Treatment regimen
LDV/SOF + RBV 5.26 (1.09-15.38)
SOF/RBV 3.57 (0.09-19.90)
SOF/RBV + IFN ™ | 0.00 (0.00-28.38)
HCV treatment duration
12 weeks ' - 4.55 (0.55-16.42)
>12 weeks 3.64 (0.44-13.14)

Fig. 3. Mortality rates among patients with HCC (n=54)

In multivariate model, age per year increase was the only fac-
tor associated with the diagnosis of HCC: hazard ratio (HR) 1.08
(95% CI: 1.01-15, p=0.03). Similar results were obtained in sen-
sitivity analysis (Table 2).

Mortality was assessed among 54 persons with diagnosed
HCC. They were followed for the median 1.6 (IQR: 1.0-4.2)
years contributing to 99 PY of observation. A total of 4 (7.4%)
with mortality rate of 4.04 per 100 PY (95% CI: 1.10-9.25). All
deceased patients were men, however no statistically significant
differences were observed neither by gender nor by HCV treat-
ment regimen and duration (Fig. 3).

Mortality was assessed among 54 persons with diagnosed
HCC. They were followed for the median 1.6 (IQR: 1.0-4.2)
years contributing to 99 PY of observation. A total of 4 (7.4%)
with mortality rate of 4.04 per 100 PY (95% CI: 1.10-9.25). All
deceased patients were men, however no statistically significant
differences were observed neither by gender not by HCV treat-
ment regimen and duration (Fig. 3).

After successful implementation of “Nationwide hepatitis C
elimination program” in Georgia, main treatment modality
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for HCV patients became DAA therapy. Sustained viral re-
sponse (SVR) rate after DAA antiviral treatment is significant
and reaches 98% of patients with compensated liver disease,
however, patients with decompensated cirrhosis and patients
with HCV genotype 3 infection SVR rates are 85% to 95%
[4]. It is well established that, SVR is associated with a 71%
reduction of HCC risk [10]. Despite this advantages, there
are number of papers which indicates increased risk of HCC
after DAA treatment with comparison of other treatment mo-
dalities [3, 18, 20, 26]. All such research had their limitations
therefore it is highly important to accumulate more evidence
in this field. Possible mechanisms of increasing of HCC risk
after use of DAA was suggested not only direct cancerogenic
effect of this drugs, but also impairment of immune tumor
surveillance [14, 19]. However, this hypothesis is rejected
by recent studies, which showed pre-treatment modification
of the Cytokines and suggesting that immune-modulation by
DAA does not trigger HCC development [5]. These findings
corelates with serum miRNA levels in HCC patients (our un-
published data).
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Our study was limited by relatively small number of patients
and short follow-up time. Also, some treatment groups were
limited because of their rarity in practice. We use targeted pa-
tient groups, with high risk of HCC, to revile changes in study
parameters after DAA treatment. We selected patients with high-
er risk of HCC (age 50-65 and liver fibrosis level F3-F4), which
gave us more chance to identify difference between groups.

We found no statistically significant differences between
treatment groups. They equally affect HCC development risk
and mortality due cancer in short- and medium-term prognosis.
Also, treatment duration did not change HCC risk. This findings
corelates with other studies which includes larger but more var-
ied populations [14]. However, based on our data, we cannot ex-
clude the possibility that DAA can change HCC risk and cancer
mortality in long-term prognosis [7]. We need more follow-up
time to identify this probability.

Our study couldn’t directly answer question, whether DAA treat-
ment changes the HCC risk relatively with NO- or interferon-based
regimen treated patients. Study design with “no treatment” patients
would be unethical. Also, DAA treatment shows superiority with
interferon-based regimens, and thus IFN cannot be given as a single
medication for HCV treatment. Moreover, large retrospective co-
hort studies show no difference in HCC incidence rates between
DAA and IFN-only treatment regimens [10,11].

In conclusion, we find that neither different DAA regimens nor
different treatment duration affects HCC risk after antiviral treat-
ment. Moreover, there is not significant changes in mortality rate
due to HCC in this groups. It can be concluded therefore, that
HCC status is not contraindication for DAA treatment, spatially at
early stages of cancer, when tumor is curative. Our results show,
that also long duration DAA treatment can be safely used.
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SUMMARY

DIRECT-ACTING ANTIVIRALS FOR HEPATITIS C DO
NOT AFFECT THE RISK OF DEVELOPMENT OR THE
OUTCOME OF HEPATOCELLULAR CARCINOMA

!Gogichaishvili L., "Lobjanidze G., *Tsertsvadze T.,
2Chkhartishvili N., *Jangavadze M.

Ivane Javakhishvili Thilisi State University, Faculty of Medi-
cine; *Infectious Diseases, AIDS and Clinical Immunology Re-
search Center, Thilisi; *Alegsandre Natishvili Institute of Mor-
phology, TSU, Thilisi, Georgia

HCYV infection and its complications, especially hepatocel-
lular carcinoma, is a substantial public health burden. In 2015
“Nationwide hepatitis C elimination program” was launched
in Georgia. According to the protocol, patients with HCC also
receive DAA antiviral treatment. We study the effect of the
different DAA therapy regiments on the incidence or recur-
rence of HCC and its prognosis.

Overall, 408 patients were recruited in Georgian-French Joint
Hepatology Clinic HEPA between April 2015-March 2016. The
selection criteria were as follows: 1 - age 50-65 years; 2. Liver
fibrosis level F3-F4 or cirrhosis at least 15 years of disease his-
tory; 3. HCV positive diagnosed by PCR method, whatever the
level of viral load and genotype; 4. absence of previous compli-
cations of cirrhosis (ascites, gastrointestinal bleeding or HCC; 5.
Child-Pugh class A or B; and 6. absence of severe extrahepatic
disease. Essential clinical and biological parameters were re-
corded. Clinical monitoring and management of adverse events
were performed on a regular base. HCV All patients included in
the study received anti-HCV treatment with direct-acting antivi-
rals (DAAs) within the national hepatitis C elimination program
in accordance with national protocols. During April 2015-March
2016 treatment was provided with sofosbuvir (SOF) in combi-
nation with ribavirin (RBV), with or without pegylated interfer-
on (IFN). Since March 2016, ledipasvir/sofosbuvir (LDV/SOF)
was prescribed to all patients with or without RBV depending
on the HCV genotype, level of fibrosis, and previous treatment
experience.

In conclusion, we find that neither different DAA regimens
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nor different treatment duration affects HCC risk after antiviral
treatment. Moreover, there are no significant changes in mortali-
ty rate due to HCC in these groups. Therefore, it can be conclud-
ed, that HCC status is not a contraindication for DAA treatment,
especially at the early stages of cancer, when a tumor is curative.

Keywords: Direct-acting antiviral, hepatitis C, hepatocellular
carcinoma.

PE3IOME

BJIMSIHUE TIIPOTUBOBUPYCHBIX IIPEITIAPATOB
MPSAMOTI'O JEMCTBHUSI HA PUCK PABBUTHS U UC-
XOJI TENATOLEJLTIOJSIPHOM KAPIIMHOMBI TPA
I'EITIATUTE C

TormuanmBuimm JI.T., Uloo:xkanuase I.B., 2llepusaaze T.H.,
xaprumwsu H.A., 3zxanraBanxze M.B.

"Tounuccrkuti 2ocyoapemeennviii ynueepcumem um. M. [Dicasa-
Xuwieunu, meduyunckuil gaxyiemem, *Hayuno-uccredosamens-
ckuil yenmp no urgpexyuonnvim donesmusm, CIIH/Ja u knunuueckoii
ummynonoauu, SHncmumym mopgonozuu um. A. Hamuweun,
Tounucckuii 2ocyoapcmeennwlii yuugepcumen, um. M. Jicasa-
xuweunu I pysus

Bupycnas ungpexuus renarura C (BI'C) u ee ocnoxuenus,
ocobeHHo renaronesunonsapHas kapuuHoma (I'LIK), sBmistorcs
aKTyaJlbHOH MpoOIeMoii 00IIECTBEHHOTO 37paBooxpaHeHus. B
2015 r. B I'py3uu 3anymena «OOuieHaMoHaabHas IporpaMma
anmumuHaimu BI'Cy». CornacHo nportokony, nmauueHtsl ¢ I'LK
MOJTy4aloT MPOTUBOBUPYCHOE JICUCHHUE NPSIMOTO aHTUBUPYCHO-
ro peiictBus (ITAZl). Hamu u3ydeHo BiAMsSHUE pa3iIUYHBIX pe-
sxkumoB [TAJ[-repanun Ha yactory n/wmn peruaus 'K u ero
IIPOTHO3.

B nepuon ¢ anpens 2015 r. mo mapr 2016 r. B I'py3uno-
(GpaHIy3cKOil COBMECTHOH TIenaTrojJOrMYecKod KIMHHKE
HEPA na6mronanucek 408 manuentoB. Kpurepusimu BKIOUC-
HUS B HCCJelOBaHUE SIBUIMCH: Bo3pacT 50-65 1eT; ypoBeHb
¢ubposa neuenn F3-F4 wim umppo3 nedeHu B TeUeHUE HE
menee 15 net; BI'C-mooKUTENbHBIH AUAarH03 METOAOM I10-
JUMEpPa3sHOW LENHOW peakLUuu; OTCYTCTBHUE OCJIOKHEHUHN
Uppo3a IMedeHH (acUuT, XKelyJOoYHO-KHUIIEYHble KPOBOTE-
yeruust uinu I'IK); knacc A unu B no mxane Yaiina-Ilsro;
OTCYTCTBHUE TSDKEJIBIX BHEIECUCHOYHBIX 3a0oseBaHuii. 3ape-
TUCTPUPOBAHBl OCHOBHBIC KJIMHHUYECKHE U OMOIOrHYecKue
napaMmeTpsl. Bce manueHThl, BKIIOUEHHBIE B HCCIIEIOBaHUE,
nosty4yaiu antuBupyctHoe jedenne BI'C ITAJ[-om B pamkax
HanunonanbHoll mporpaMmbl 3IMMUHALUU BUpPycCa IenaTUTa
C B COOTBETCTBUH C HAIIMOHAJIBHBIM MPOTOKOJIIOM - codoc-
oysup (SOF) B xomOunanuu ¢ pudasupurom (RBV), ¢ nin
6e3 nermnuposanHoro unrepdepona (IFN). C mapra 2016 1.
nenunacup/copocoysup (LDV/SOF) nasnagaercst Bcem ma-
nueHTam ¢ mwin 6e3 RBV ¢ yuerom renoruna BI'C, ypoBHs
¢ubpo3a u npeabIIynei TAKTUKHU JICUCHUSL.

[IpoBeneHHble McclnenOBaHUS IOKa3ajld, YTO HU CXEMa, HU
IPOJOJDKUTENIBHOCTD JleueHust 11A]l He BIUSIOT Ha PHUCK pas3-
Butus I'LIK nocie npotuBoBupycHoro jedeHus. bosee toro, B
UCCIeyeMbIX IpyNnax CTaTUCTUYECKU 3HAUMMbBIX M3MEHEHUH
ypoBHst cmeptHOocTH OT I'LIK He BbIsBieHo. Takum o0OpazoM,
cienyer 3akiounTb, yto craryc I'LIK He sBisercsa nmpoTuBo-
nokazanueM 1y jedenus [TAJ], ocoOeHHO Ha paHHHUX CTAIUAX
paxa, Korza oIyXoJjb U3JIe4nuMa.



GEORGIAN MEDICAL NEWS
No 9 (306) 2020

Agboydy

3935308 C godglbol Lo obsomdpgym 3o@wsdo®o  dm-
J9ggdol  sb@Bogodmglgao  3Mg3s@sBgdols  gogagbols
3obLobmgds  Jg3sBmEgegegdo  3o®Eobmdols  gsbgo-
050950l Golgls o aodmbsgogby
'@ ama0hs0dgoao, L. anmogsbody, 20.390(33599,
26.hbo@B0dg0a00, *.00byog35dy

lo. wogobodgoamols Lob. mdogolols LabgandFogm ¢bo-
396bodYB0, Jgeo30bols Bogamd s *0bgadaogdo do-
0mEmyool, Joplbols ©s gaobogy®o 0dgbmemyools
Lodgbog@m-3@sidoggmo  3gbd®o; s, bsmodgogols
Lob. dm@gmemmyool 0bLGoGYE0, mdogobol Lobgand-
Fogm 960g9aLo@dg@o, boo®mgganm

C-393580@0b godglbom 0bg3gdios (HCV) ws dobo pom-
0 9d980, 3obloggmmgdomn Jg3sGmEgmgmg®o  Jom-
306m3s (HCC), Fomdmowygbgb Lobmyswmgd@ogo xob-
©5330L 3603g69amgob Bgodol. Lsds@mggermTo 2015
Jenooeb @oofym HCV genodobsizools g@mgbyaro 30m-
3895, 3OmAMm@ol msbsbds, wmgobomngols HCC-om
055350909 353096(golboE  PHOMPdSM  J0MPS30M0
dmJdggdol  obGogomglyamo  3Gg3s@s@goom (DAA)
d39@bsgrmds. hggbl dogd Yglfogaromos Lbgswslbgs
DAA 339@bsgmdols Gg5039d0L bgdmJdgogds HCC-U ob-
(300gbHMsbY, Mgi30ogls s 3MMYbembby.

33 ggobomgol dg@bgygemo ogm 408 35:3096@0 (Jo-
OOPE-g@sbagmo  ghmmomogo  Jg3s@Bmemyogdo
geobogs ,,3935%) 2015 Fanols s3@ogowasb 2016 {enols

doMB0l hoomgeom. dg@mbggol 3@oBgdoydgoo ogm: sbsgo
50-65 {gen0; @godenol Bod@mbols ©mbg F3-F4 56 (300m-
o d0b0dyd 15 Fenol bobpsbdygamdom; HCV wswgdomo
PCR 3gom@om,godglol bgooldogho Gomegbmdom s/
o6 ggbm@o3om; (obs 3gMmomeTo 30GMbolL oG myang-
3900l oMoMlgdmds  (sbEoRo, golE®®obE LEbYMo
Lobbanwgbs ©o/o6 HCC); Child-Pugh d3omom A ©s/sb
B 3o09am®0s; 3d0dg  9JLEH®M3g35@ M0 ©asgagdgdols
>MoMgdmds. 3530963 g0l Mgy oM ygms® Y@ oMEgdm-
©sm  dmboBm@mobyo ©s geobogyg®o doMmgs. jgmrgge-
o Bomygan gggans 353096¢L s6@0 HCV d39@bognmds
YBOMIOMPs  J0MEs3oMo  dmddgogdol  obFogodyliygano
3093505 900m (DAA) C godrglgemo 3g3s@o@ol gerodobs-
300l gomgbymo  3Omy@Msdol Gotyamgddo boigombogn-
9Ho  3OmEMImeol dobgogom: 2015 Faol s3@ogowsb
2016 Gaool dodBol homgmom 353096(gdlL d37@Mbsgrmds
BN YoMmEsn  Lmgmbdyggomon (SOF) jmddobszosTo @o-
65300060056 (RBV), 3g20am009d99e0 0b@ 9095390 mbmab (IFN)
ob dob gomgdy. 2016 Fanol do@Bowob yggans 3530960
©5960db6s 0900 3553000/ bmgmbdygodo (LDV/SOF)
RBV-losb ghmow 56 dob aomgdg, 296m@0 301, 30d@mbols
badobbols s 35683y s@Lgdygemo  I3g@bognmdols go-
o gdols aomgogolifobgdoo.

3809359 ohggbs, @md DAA-L gsdmygbgdyamo Ggg0dgoo
©5 boby@daogmds o@ 03938 HCC-o0

b @Golgol do@gdol. dgBoi, swbodbyar xogxdo HCC-
b 253m Loggwogmdols ds@gool Lod{dybm (3ganomgds
o dgobodbgds. Yglodsdolow, HCC-sb o@lgdmds DAA-
0 3390boemmdolsl 5@  [oMdmopygbl  [obsswdwy-
3h396905L, gobloggmmgdon Lodlogbol s@gye  LEo-
©05bg, Lobsd Lodbogby omgamgds gsbiy@bgdomsw.

BJIMSIHUE YPOBHA IIOTPEBJIEHUS AJIKOT'OJISI HA TEYEHUE U 9OPEKTUBHOCTD JIEYEHUSI
BIEPBBIE IUAT'HOCTUPOBAHHOI'O TYBEPKYVYJIE3A JIETKHUX

3'pex U.N., *Poroxun A.B., 'Kymnup B.B., ’Kosiecuukosa E.H., 'Kouyesa M.H.

! Xapvrosckas meouyunckas akademust nocieouniomno2o oopasosanusi, “I'Y «Hayuonanonoiti uncmumym mepanuu um. JI.T. Manot
HAMH Vxpaunwi»; *Xapvrosckuti hayuonanohwiil ynusepcumem um. B.H. Kapaszuna, Ykpauna

ITo omenkam BcemupHOi opraHm3anmy 31paBOOXpaHECHHS
(BO3) 2019 1. B Mupe 3apeructpupoBano 6onee 10,4 MitH. city-
yaeB 3a0oneBanus Tyoepkynésom (Th) u okorno 1,6 miH. cmep-
Teil BesecTBUe 3Tol MHpEeKnnoHHOW nartonoruu [22]. V3eect-
HO, 4TO MOTPEOJICHNE AJIKOTOJIS SIBJISIETCS] OJIHMM M3 OCHOBHBIX
(axtopoB pucka passutust Th U yxyamieHus nportsosa Tepanun
[5,9,17,22]. Ot 10% no 20% Bcex ciayuyaeB cmept oT Th BO
BCEM MHUPE aCCOIMUPOBAHBI C yroTpeOiieHreM ankoroist [9,23].
B 2017 r. onHoit u3 nenessix 3a1a4 BO3 sBisuiack npoduiak-
THKA W JICYCHHUE PACCTPONCTB, CBA3AHHBIX C MOTPEOICHUEM all-
KOTOJIs, KaK KJIIOY K CHIDKCHHIO I100albHOW 3a00J1eBaeMOCTH
u cmeptHocTH oT Th [22]. PacnpocTpaneHHOCTb paccTpoIicTB,
CBSI3aHHBIX C TIOTPEOICHUEM AJIKOTOJISI, MITH 3JI0yTIOTpeOIeHHEM
aJyKoroJieM cpeau manueHToB ¢ Th Bo BceM Mupe kosediercs
ot 15% no 70%. [10,13,16,19,20]. Jluna, norpebistomine an-
KOT0JIb, IMEIOT O0Jiee HeOJIAaronpHsTHBIC Pe3yJbTaThl JICYCHHS
13-3a BIMSHMS MOBEJCHYECKUX (HU3Kas MOTHMBALUS M CIydau
yKJIOHEeHUs oT JedeHus [3,8,11]) n Guosornuecknx MexaHu3MoOB
(HeraTMBHOE BIIMSIHHE aJIKOTOJISI HA BPOXKACHHBIC U aalITUBHBIC
© GMN

MMMYHHbIE PEaKIUH, 3aIIUTHYI0 0apbepHyI0 (YHKIHIO JIETKHX,
renaToOMIMapHyIo CHCTEMY, abCOpOIMIO 1 METabOoIIH3M JIeKap-
CTBCHHBIX IIPEIIApaToB, HANPABICHHBIX Ha Tepanuio Th u Bupy-
ca ummyHozedummra yenoseka (BUY) [7,12,14,15].

HecmoTpst Ha pacnpocTpaHeHHbIE JaHHbIE 00 OTPHUIIATEINb-
HOM BJIMSITHHH 3JI0YNOTPEOICHUs aIKorojeM Ha TedeHHue Tyoep-
Kyn€3HOTo Ipolecca, 110 cell IeHb He nMmeeTcst nHdopManuu o
KJIETOYHO-MOJICKYJISIPHBIX MEXaHU3MaX JEeHCTBUS ajIKOroJisi Ha
60sbHBIX TH 1 1aHHBIX 00 M3MEHEHUSIX KIMHUKO-Ta00paToOpHO-
r0, IMMYHHOTO U OKHUCIIHTEIIBHOTO CTaTyCOB B 3aBUCUMOCTH OT
YPOBHSI yIOTPEOJICHUSI AITKOTOJIS.

[enbro uccienoBanus BUIACH OICHKA 3()(HEKTUBHOCTH Jie-
YeHHsI 110CJIe MHTEHCUBHOW (pa3bl Tepanuu y OOJIBHBIX C BHEp-
BbIC JIMATHOCTHPOBAHHBIM TYOSpKyIE30M JIETKUX B 3aBHCHUMO-
CTH OT YPOBHS IOTPEOJICHUS aJIKOTOJISI U pa3paboTKa MeTozaa
MPOTHO3UPOBaHMS dYPPEKTHBHOCTH JICUCHHS.

Marepunan u meronbl. OGcnenoBansl 109 MyX4YuH C HH-
(bubTpaTUBHON (HOPMOIL BIIEPBBIC AUATHOCTUPOBAHHBIM TyOep-
kysié3om nérkux (BATBJI) B Bo3pacte ot 20 10 50 net. Meaua-
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