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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Despite the high efficacy of direct-acting
antiviral (DAA) therapy for chronic hepatitis C virus (HCV)
infection, a considerable proportion of patients continue to
exhibit significant structural liver damage, including advanced
fibrosis and cirrhosis. Therefore, the search for additional
therapeutic approaches aimed at enhancing liver regeneration
and improving hepatic functional status remains highly relevant.

Objective: To evaluate the clinical efficacy of fetal stem
hepatocyte transplantation as part of a comprehensive treatment
strategy for liver cirrhosis associated with chronic hepatitis C.

Materials and Methods: A prospective comparative study
was conducted involving 106 patients with HCV-related liver
cirrhosis. Patients were divided into two comparable groups
of 53 individuals each. The main group received direct-
acting antiviral therapy combined with fetal stem hepatocyte
transplantation, whereas the control group received antiviral
therapy alone. All participants underwent comprehensive
clinical, laboratory, and instrumental examinations, including
transient liver elastography. Treatment efficacy was assessed
using changes in Child-Pugh and MELD scores over a
12-month follow-up period. Statistical analysis was performed
using parametric and non-parametric methods.

Results: Baseline Child—Pugh and MELD scores did not differ
significantly between the groups. After 12 months of follow-up,
the Child—Pugh score was significantly lower in the main group
compared with the control group (7.11+0.91 vs. 7.81+1.13
points, respectively; p=0.002). Similarly, the MELD score
was significantly lower in the main group than in the control
group (17.9+2.11 vs. 19.1£2.21 points, respectively; p=0.004).
Repeated-measures analysis of variance demonstrated a
statistically significant effect of both follow-up duration and
treatment modality on Child—Pugh (n?>=35.9% and 1*=25.0%,
respectively) and MELD scores (n>=23.3% and 1n?=18.2%,
respectively; p<0.001).

Conclusion: The addition of fetal stem hepatocyte
transplantation to standard antiviral therapy contributes to
a more pronounced improvement in liver functional status in
patients with HCV-related cirrhosis compared with antiviral
therapy alone. These findings support the potential role of cell-
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based therapies as a promising adjunctive treatment option
for liver cirrhosis and highlight the need for further studies to
evaluate their long-term efficacy and safety.

Key words. Chronic hepatitis C, liver cirrhosis, cell therapy,
fetal stem hepatocytes, cell transplantation, Child—Pugh score,
MELD score, regenerative medicine.

Introduction.

Liver cirrhosis resulting from chronic hepatitis C virus
(HCV) infection remains one of the most important healthcare
problems worldwide. Chronic HCV infection is characterized
by persistent inflammatory activity and progressive liver injury,
leading to impaired liver function, fibrosis, and ultimately
cirrhosis. According to the World Health Organization, liver
cirrhosis is one of the leading causes of mortality and represents
a major burden among chronic liver diseases. Despite the
widespread use of direct-acting antiviral (DAA) agents, which
provide high rates of sustained virological response, pronounced
structural liver changes, including fibrosis and cirrhosis, persist
in a considerable proportion of patients. This highlights the need
for additional regenerative treatment approaches [1,2].

Current treatment strategies for liver cirrhosis are mainly aimed
at slowing disease progression and preventing complications.
However, these approaches do not ensure complete restoration
of damaged liver tissue. Therefore, regenerative medicine and
cell-based therapies have attracted considerable attention as
promising therapeutic strategies [3,4].

Fetal hepatic stem cells possess high proliferative activity,
differentiation potential, and the ability to preserve the
functional properties of hepatocytes. Their therapeutic use is
believed to stimulate liver regeneration, improve the hepatic
microenvironment through the secretion of growth factors
and cytokines, and reduce chronic inflammatory activity.
Experimental studies have demonstrated the regenerative
potential of fetal-derived cells in restoring damaged liver tissue
and maintaining hepatic function [5,6].

In recent years, increasing evidence has demonstrated the
effectiveness of different types of cell therapy for chronic liver
diseases. Several studies have reported improvements in liver
biochemical parameters, reduction of clinical manifestations,
and better quality of life following cell-based therapy [7-9].
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Cell therapy is of particular interest in patients with
decompensated liver cirrhosis, for whom conventional
therapeutic options remain limited. A potential advantage of
this approach is its ability to influence not only the clinical
manifestations of the disease but also the regenerative processes
within damaged liver tissue.

Despite these encouraging findings, the long-term efficacy
and safety of cell therapy remain subjects of ongoing scientific
debate. Further clinical studies with extended follow-up are
required to establish its role in the treatment of liver cirrhosis
[10,11].

Aim of the study. To comparatively evaluate the clinical
efficacy of fetal hepatic stem cell transplantation as part of
combination therapy in patients with liver cirrhosis associated
with chronic hepatitis C virus infection.

Materials and Methods.

The study included 106 patients with a confirmed diagnosis
of liver cirrhosis secondary to chronic hepatitis C virus (HCV)
infection who were followed up at the Aktobe Hepatology
Center and the Department of Cell Therapy of the Medical
Center, Marat Ospanov West Kazakhstan Medical University.

This was a prospective, comparative, non-randomized study.
All patients who met the inclusion criteria were offered fetal
hepatic stem cell transplantation in addition to standard antiviral
therapy. The study group consisted of patients who provided
written informed consent for cell therapy (n=53). The control
group included patients who declined fetal hepatic stem cell
transplantation and received only standard antiviral therapy
with direct-acting antiviral agents (n=53). Before treatment,
baseline demographic and clinical characteristics were assessed.
No statistically significant differences were found between the
groups with regard to age, sex, disease duration, comorbidities,
or baseline severity of liver cirrhosis, indicating that the groups
were comparable at study entry.

The diagnosis of chronic hepatitis C was established based
on clinical and anamnestic data, detection of anti-HCV
antibodies by enzyme-linked immunosorbent assay (ELISA),
and identification of HCV RNA by polymerase chain reaction
(PCR). The stage of liver fibrosis was assessed by transient
elastography using a FibroScan® 502 device.

The inclusion criteria were age between 18 and 65 years,
liver cirrhosis secondary to chronic hepatitis C, and receipt of
antiviral therapy according to the current clinical guidelines of
the Republic of Kazakhstan. The exclusion criteria included
liver cirrhosis of other etiologies, HIV coinfection, active
tuberculosis, malignant diseases, psychiatric disorders, alcohol
or drug dependence, pregnancy, and lactation.

The baseline demographic and clinical characteristics of the
patients are presented in Table 1. Baseline analysis demonstrated
that the study and control groups were comparable with respect
to age, sex, body mass index, disease duration, and the pattern
of comorbidities, allowing an appropriate comparison of the
therapeutic interventions.

Before treatment, the severity of liver disease was similar
in both groups. No statistically significant differences were
observed between the study and control groups in the baseline
Child—Pugh and MELD scores or in other demographic and
clinical characteristics.
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From the time of enrollment, all patients received antiviral
therapy according to the Clinical Protocol "Chronic Viral
Hepatitis C in Adults" of the Ministry of Health of the Republic
of Kazakhstan (No. 118, October 23, 2020). The treatment
regimen consisted of sofosbuvir plus daclatasvir administered
for 24 weeks.

In addition, all patients received the same standard treatment
for liver cirrhosis according to the Clinical Protocol "Liver
Cirrhosis in Adults" (No. 135, April 29, 2021), including
ursodeoxycholic acid, medications for the prevention and
treatment of hepatic encephalopathy, diuretics, and other drugs
when clinically indicated. Thus, the only difference between
the groups was the administration of fetal hepatic stem cell
transplantation in the study group.

Fetal hepatic stem cell transplantation was performed
according to Protocol No. 10, "Transplantation of Fetal Stem
Cells," approved by the Expert Council of the Republican Center
for Health Development of the Ministry of Health and Social
Development of the Republic of Kazakhstan on September 30,
2015. The procedure was performed by a certified specialist
in surgery and transplantation within the framework of the
state-guaranteed medical care program and compulsory social
health insurance. Patients were hospitalized in the Department
of Cell Therapy of the Medical Center, Marat Ospanov West
Kazakhstan Medical University.

Fetal hepatic stem cells were obtained from fetal tissue
collected after medically indicated termination of pregnancy
unrelated to the present study. Liver tissue was isolated from
fetuses at 17-22 weeks of gestation under laboratory conditions.
Tissue procurement, processing, cryopreservation, and storage
were performed at the Cell Bank of the Medical Center, Marat
Ospanov West Kazakhstan Medical University, in accordance
with the current legislation of the Republic of Kazakhstan and
the approved institutional protocol.

All fetal tissue donors provided written informed consent
for the use of biological material for therapeutic and research
purposes before the medical procedure. The decision to
terminate pregnancy was made independently of any potential
use of fetal tissue and was not related to the present study.

All participants were fully informed about the nature of cell
therapy, its potential benefits, and possible risks and provided
written informed consent for treatment and participation in the
study.

The study was conducted in accordance with the principles
of the Declaration of Helsinki and the Convention on Human
Rights and Biomedicine. The study protocol was approved
by the Local Bioethics Committee of Marat Ospanov West
Kazakhstan Medical University (Protocol No. 10).

Cryopreserved fetal hepatic stem cells were thawed in a
temperature-controlled water bath at 37°C for 5 min. Cell
viability was assessed using 0.2% trypan blue exclusion. Equal
volumes of the cell suspension and trypan blue solution were
mixed, and viable cells were counted using a Goryaev counting
chamber. Cell viability after thawing was required to be at least
70%.

Fetal hepatic stem cells were administered intravenously as
a single infusion of 1 mL of cell suspension containing 6 x
10¢ cells, diluted in 20 mL of 0.9% sodium chloride solution.



A peripheral intravenous catheter was inserted under aseptic
conditions, and the cell suspension, matched for the recipient's
ABO blood group and Rh factor, was infused using an infusion
pump at a rate of 40-50 drops/min. The average infusion time
was 30—40 min.

During the first, second, and third months of therapy (weeks 4,
8, and 12 of antiviral treatment), patients received pangenotypic
direct-acting antiviral therapy consisting of sofosbuvir 400 mg
once daily and daclatasvir 60 mg once daily according to the
Clinical Protocol "Chronic Viral Hepatitis C in Adults" (No.
118, October 23, 2020). All patients also received standard
treatment for liver cirrhosis, including hepatoprotective therapy,
prevention of hepatic encephalopathy, and diuretics, while
patients in the study group additionally underwent fetal hepatic
stem cell therapy. Antiviral treatment continued for 24 weeks.
Cell therapy was administered monthly during the first three
months and subsequently every three months. Hospitalization
for cell therapy was performed at the Department of Cell
Therapy, Medical Center, Marat Ospanov West Kazakhstan
Medical University.

All patients underwent comprehensive clinical and laboratory
evaluation before treatment and throughout the follow-
up period. Clinical manifestations, complete blood count,
biochemical parameters, including alanine aminotransferase
(ALT), aspartate aminotransferase (AST), total bilirubin,
albumin, alkaline phosphatase (ALP), and gamma-glutamyl
transferase (GGT), coagulation parameters, and abdominal
ultrasonography findings were assessed.

The severity of liver cirrhosis and liver function were evaluated
using the Child—Pugh and Model for End-stage Liver Disease
(MELD) scoring systems. The Child—Pugh score included
serum bilirubin, albumin, international normalized ratio (INR),
ascites, and hepatic encephalopathy. The MELD score was
calculated using serum bilirubin, creatinine, and INR values.

The safety of cell therapy was monitored throughout the study
by recording all adverse events, infusion-related reactions, and
possible complications.

Statistical analysis was performed using STATISTICA version
25. Data distribution was assessed using the Shapiro—Wilk and
Kolmogorov—Smirnov tests. Normally distributed variables
were expressed as mean + standard deviation (M+SD), whereas
non-normally distributed variables were presented as median
(interquartile range, Me [Q1-Q3]). Paired data were compared
using the paired Student's t-test or the Wilcoxon signed-rank
test, as appropriate. Categorical variables were analyzed using
McNemar's test. A P value <0.05 was considered statistically
significant.

Results.

Fetal hepatic stem cell transplantation was generally well
tolerated. No serious adverse events related to the administration
of the cell product were observed. No anaphylactic reactions,
hemodynamically significant disorders, severe allergic reactions,
or other complications requiring discontinuation of therapy or
intensive medical treatment occurred during the infusion or in
the early post-infusion period.

During the 12-month follow-up period, no infectious
complications related to cell therapy, transmission of infectious
diseases, immunological complications, or other delayed adverse
events associated with fetal hepatic stem cell transplantation
were recorded.

All patients completed the study according to the protocol.
No patient discontinued treatment because of adverse events
associated with cell therapy.

It should be noted that all patients achieved a sustained
virological response after completion of direct-acting antiviral
therapy, confirming the high efficacy of current treatment
regimens for chronic hepatitis C. Therefore, the differences
observed between the study groups could not be attributed
to differences in antiviral efficacy and most likely reflected
the effect of adding fetal hepatic stem cell transplantation to
standard therapy.

A repeated-measures analysis of variance (ANOVA) was
performed to evaluate the effects of follow-up duration and

Table 1. Baseline demographic and clinical characteristics of patients with liver cirrhosis secondary to chronic hepatitis C virus infection.

Parameter Main group
Age, years (M£SD) 49,39+8,92
Height, cm (M+SD) 168,02+8,46
Body mass index (BMI), kg/m? (M+SD) 27,06+4,03
Body weight before treatment, kg (M+SD) 76,14+15,00
Disease duration, years 12 [10-14]
Male, n (%) 43 (79,6)
Female, n (%) 11 (20,4)
Arterial hypertension, n (%) 23 (42,6)
Type 2 diabetes mellitus, n (%) 16 (29,6)
Obesity (BMI 230 kg/m?), n (%) 10 (18,5)
Coronary artery disease, n (%) 4(7,4)
Chronic pancreatitis, n (%) 10 (18,5)
Chronic gastritis, n (%) 18 (33,3)
Cholelithiasis and/or previous cholecystectomy, n (%) 12 (22,2)
Impaired glucose tolerance, n (%) 10 (18,5)
Chronic bronchitis, n (%) 3 (5,6)

Control group
50,74+10,60
166,41+10,81
27,80+4,41
76,96+15,54
12 [10-15]
34 (63,0)

20 (37,0)

28 (51,9)

12 (22,2)

17 (3L,5)

9 (16,7)
4(7,4)

19 (35,2)

12 (22,2)
9(16,7)

8 (14,8)

Note: Continuous variables are presented as mean + standard deviation (M+SD), categorical variables as n (%). Disease duration is presented as

the median [interquartile range].
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Figure 1. Effect of follow-up duration and treatment modality on the Child—Pugh score.
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Figure 2. Effect of follow-up duration and treatment modality on the MELD score.

treatment modality (two groups) on the Child—Pugh score. The
analysis demonstrated a statistically significant effect of follow-
up time on the Child—Pugh score (P<0.001), with an effect size
of n? = 35.9%. Treatment modality also had a significant effect
on the Child—Pugh score (P<0.001), accounting for 25.0% of
the total variance (n? = 25.0%). The corresponding model is
presented in Figure 1.

At baseline, the mean Child—Pugh score was 7.98+0.79 in
the study group and 7.87+0.75 in the control group, with no
statistically significant difference between the groups (P=0.463),
confirming their baseline comparability. After 3 months of
follow-up, the Child—Pugh score remained comparable between
the groups (8.09+1.17 vs. 7.91£1.25; P=0.349). Similarly, no
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significant difference was observed after 6 months (7.94+1.20 vs.
8.13+1.26; P=0.452). However, after 12 months, a statistically
significant difference was detected. The mean Child—Pugh
score decreased to 7.11£0.91 in the study group compared with
7.81+1.13 in the control group (P=0.002). In addition, the 95%
confidence intervals did not overlap, confirming the statistical
significance of the observed difference.

Thus, no significant differences between the groups were
observed during the first 6 months of follow-up. However,
by month 12, the study group demonstrated a significantly
greater improvement in the Child—Pugh score than the control
group, suggesting a beneficial effect of fetal hepatic stem cell
transplantation.



A repeated-measures analysis of variance (ANOVA) was
also performed to evaluate the effects of follow-up duration
and treatment modality (two groups) on the MELD score.
Follow-up duration had a significant effect on the MELD score
(P<0.001), explaining 23.3% of the total variance (12 = 23.3%).
Treatment modality also significantly influenced the MELD
score (P<0.001), accounting for 18.2% of the variance (n? =
18.2%). The corresponding model is shown in Figure 2.

At baseline, the mean MELD score was 18.8+1.98 in the study
group and 19.2+1.89 in the control group, with no statistically
significant difference between the groups (P=0.268), confirming
their baseline comparability. After 3 months of follow-up,
the MELD score remained comparable between the groups
(18.7£2.61 vs. 19.2+£2.58; P=0.253). Similarly, no statistically
significant difference was observed after 6 months (18.6+2.54
vs. 19.4£2.34; P=0.103). However, after 12 months of follow-
up, a statistically significant difference was found. The mean
MELD score was 17.942.11 in the study group compared with
19.1£2.21 in the control group (P=0.004). The 95% confidence
intervals did not overlap, confirming the statistical significance
of the observed difference.

Thus, no significant differences between the groups were
observed during the first 6 months of follow-up. However, by
month 12, the study group demonstrated a significantly greater
reduction in the MELD score than the control group, indicating
an improvement in liver function and suggesting the additional
clinical benefit of fetal hepatic stem cell transplantation.

Discussion.

The present study demonstrated that the addition of fetal
hepatic stem cell transplantation to the comprehensive treatment
of patients with liver cirrhosis secondary to chronic hepatitis C
resulted in a greater improvement in liver function compared
with antiviral therapy alone. These findings are based on
changes in the Child—Pugh and MELD scores, which are widely
accepted indicators of liver disease severity and prognosis.

Our results showed that statistically significant differences
between the groups became evident only during long-term
follow-up. After 12 months, the mean Child—Pugh score was
significantly lower in the study group than in the control group
(7.11£0.91 vs. 7.81+1.13; P=0.002), indicating an improvement
in liver function. Similar findings were obtained for the MELD
score, which was also significantly lower in patients who
received cell therapy than in those receiving standard treatment
alone (17.9£2.11 vs. 19.14£2.21; P=0.004). The absence of
significant differences during the first months of follow-up
and the appearance of a significant effect after 12 months may
indicate that the regenerative effects of cell therapy require time
to become clinically evident.

Our findings are consistent with previous studies by Lee et
al. (2021), Liu et al. (2022), Yang et al. (2023), and Yao et al.
(2022), which demonstrated that different types of cell therapy
improve liver function and clinical outcomes in patients with
chronic liver diseases [7-9]. Similar conclusions were reported
in the systematic review by Qi et al. (2014) and the meta-
analysis by Zhu et al. (2021), both of which confirmed that cell
therapy may improve liver function and reduce the severity of
hepatic insufficiency in patients with liver cirrhosis of various
etiologies [12,13].
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The present findings also complement the results previously
reported by our research group. In our earlier study, Astrakhanov
et al. (2024) demonstrated that cell transplantation improved
biochemical markers of liver function during the early follow-
up period in patients with HCV-related liver cirrhosis. The
current study extends these observations by demonstrating
sustained improvement in the Child—Pugh and MELD scores
after 12 months of follow-up [14].

The observed improvement in the Child—Pugh and MELD
scores may be explained by the biological properties of fetal
hepatic stem cells. Unlike many other cell types, fetal-derived
cells possess a high proliferative capacity and a marked ability
to differentiate. According to Yovchev and Oertel (2017), these
cells are capable of participating in liver repopulation and
replacing damaged hepatocytes [5]. In addition, fetal cells exert
paracrine effects through the secretion of growth factors and
anti-inflammatory cytokines that promote liver regeneration.

Another important mechanism may be the immunomodulatory
activity of cell therapy. Bieback et al. (2012) reported that stem
cells are able to reduce chronic inflammation, regulate immune
responses, and attenuate liver injury [4]. Similar mechanisms
have recently been described by Shafritz et al. (2023), who
emphasized the role of cell therapy in controlling chronic
inflammation and inhibiting liver fibrogenesis.

Improvement of liver function has important clinical
implications beyond laboratory parameters. Trounson and
McDonald (2015) suggested that even moderate improvement
in liver function may reduce fatigue, increase physical activity,
and improve patients' quality of life [15]. Therefore, the
improvement in the Child-Pugh and MELD scores observed in
the present study may also reflect better overall clinical status.

Another possible mechanism underlying the beneficial effects
of cell therapy is the improvement of the liver's synthetic
function. Miki (2019) demonstrated that cell therapy may restore
hepatic protein synthesis [16]. Similar findings were reported by
Yasen et al. (2019), who observed improved protein metabolism
following fetal liver cell transplantation [17]. Restoration of the
liver's synthetic capacity may therefore contribute to reduced
disease severity and improved prognosis.

Previous studies have also suggested that cell therapy may have
beneficial effects on portal hypertension and its complications.
Nazhvani et al. (2020) reported that regenerative cell therapy
reduced intrahepatic vascular resistance and improved hepatic
microcirculation [18]. Lewis et al. (2021) suggested that
restoration of liver architecture may reduce portal hypertension
and decrease the risk of disease decompensation [19]. These
mechanisms may also have contributed to the improvement in
the Child—Pugh and MELD scores observed in the present study.

This study has several limitations. The relatively small sample
size and the 12-month follow-up period do not allow definitive
conclusions regarding the long-term efficacy and safety of
fetal hepatic stem cell transplantation. These limitations are
consistent with previous reports by Shen et al. (2021) and El Baz
et al. (2019), who emphasized the need for large randomized
controlled trials with longer follow-up to define the role of cell
therapy in the treatment of liver cirrhosis [9,10].

Overall, our findings support the potential value of fetal
hepatic stem cell transplantation as an adjunct to standard



treatment in patients with liver cirrhosis secondary to chronic
hepatitis C. The significant improvement in the Child—Pugh
and MELD scores after 12 months suggest that this therapeutic
approach may contribute to improved liver function and clinical
outcomes.

Conclusion.

Fetal hepatic stem cell transplantation as part of comprehensive
therapy improves liver function in patients with liver cirrhosis
secondary to chronic hepatitis C, as demonstrated by favorable
changes in clinical and prognostic indicators. These findings
support the therapeutic potential of this approach and indicate
the need for further large-scale studies to evaluate its long-term
efficacy and safety.
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Ponp kJIeTO4YHOIl Tepanmuu B KOMILIEKCHOM JIeYCHHH
HHPPO3a MeYeHH, ACCONUMPOBAHHOIO ¢ XPOHHYECKHM
BHPYCHBIM renmatutom C

AkTyanbHOcTh: HecMoTpst Ha BBICOKYIO 3((EKTHBHOCTD
MIPOTUBOBUPYCHBIX MpEnapaToB NpsMOro JeWcTBUS MpuU
xponuueckoM BupycHoMm renarure C (XBI'C), y 3HaunTensHON
YacTU MAIEHTOB COXPAHSIOTCS BBIPAXKEHHBIC CTPYKTYypHBIE
W3MEHEHHMsI TIeYeHH, BKtodas ¢ubpo3 u nuppo3. B ceszm
C OTUM AaKTyaJbHBIM SBISETCS MOMUCK JOMOIHHUTENBHBIX
METO/IOB, CIIOCOOCTBYIOIINX pEereHepanuy NeYEHOYHON TKaH! 1
YIIy4IIEHHIO (DYHKIIMOHAIBHOTO COCTOSTHHS TIEUECHH.

Heas unccnepoBanms: IlpoBecTH CpaBHUTEIBHYIO OLICHKY
KIIMHUYECKOH 3((eKTHBHOCTH TpaHCIUIAHTAIMK (eTalbHBIX
CTBOJIOBBIX TEMaTOIUTOB B COCTaBE KOMIUIEKCHOM Tepamnuu

LUppO3a MEYEHU, AacCOLMHUPOBAHHOIO C  XPOHHUUECKHUM
BUpYCHBIM remnaturoM C.
Marepunansl u Metoabl: IIpoBeneHO HPOCHEKTHBHOE

CpaBHHUTENbHOE HccienoBaHue ¢ ydactuem 106 maiueHToB
¢ mmppo3om medeHn B wmcxone XBI'C. ITlanmeHthl OBLTH
pacmpeneneHsl Ha JBE CONOCTaBUMbIE Tpymmbl 1o 53
yenoBeka. OCHOBHas Tpyla Moldydala HPOTHUBOBUPYCHYIO
Tepanuio MpenaparaMd OpPSMOTO JACWCTBUA B COUYETAaHUH C
TpaHCIUIAHTAIlMECH (DETaNbHBIX  CTBOJIOBBIX  T'€MATOIMTOB,
KOHTPOJIbHAS TpyNa — TOJBKO MPOTHBOBUPYCHYIO TEPAIIHUIO.
Bcem manueHTaM TpOBOAMIHM KIMHUYECKOE, JIAOOPATOPHOE U



WHCTpYMEHTaJbHOE O00Cies0BaHue, BKIIOYas TPAH3WEHTHYIO
anacrorpaduio nedeHu. IPPEeKTHBHOCTD JIEUEHHST OLIEHUBAIN
nmo auHamuke mkan Child-Pugh m MELD B Teuenme 12
MecsieB HaOmoneHnsi. CraTHCTHYECKyI0 00pabOTKy IJaHHBIX
BBINOJHSJIA C MCIIOIB30BaHUEM METOJIOB TIAPAMETPHUYECKOTO 1
HelapaMeTPHYECKOro aHaN3a.

Pesyabrarer: Vcxonno nokazarenu Child—Pugh u MELD B
rpynnax CTaTUCTUYECKH He pasnuuanuck. Uepes 12 mecdues
HaOmronenust mokasarenb Child-Pugh B ocHoBHO# rpymme
cocraBun 7,11+0,91 6Gamra mnporuB 7,81+1,13 Oamma B
koHTposibHOU Tpynme (p=0,002). 3nauenne MELD uepe3 12
MECSIIEB TaKke OBUIO OCTOBEPHO HIDKE B OCHOBHOW TpyIIe
— 17,9£2,11 mnpotu 19,1£221 Gamra COOTBETCTBEHHO
(p=0,004). JlucniepCHOHHBIN aHATH3 BBIIBWI CTAaTUCTHYCCKU
3HaYAMOE BIUSHHE KAaK BPEMCHU HAONIOICHUSA, TaK U
npuMeHsieMoi Teparnuu Ha mokaszarenu Child—Pugh (0?=35,9%
n n*=25,0% cootBerctBeHHo) 1 MELD (1>=23,3% u 1*=18,2%
cootBeTcTBeHHO; p<0,001).

3akarouenne: BruioueHne TpaHCIUTAHTAWHM (eTalbHBIX
CTBOJIOBBIX T'€IIaTOIUTOB B KOMITJIEKCHYIO TEPAITHIO ITAIlIEHTOB
¢ 1mppo3oM meueHn B ucxome XBI'C cmocoOctByeT Oornee
BBIPOKCHHOMY  YITyUIIEHHIO (DYyHKIMOHAJIBHOTO COCTOSTHHMS
MIEYEHN IO CPAaBHEHMIO CO CTaHIAPTHOM IPOTHBOBHPYCHOU
Teparmeid.  IlomyyeHHBIE  pe3ynbraTbl  MOATBEPXKIAIOT
MIEPCIIEKTUBHOCTh TMIPUMEHEHHs] KIJIETOYHBIX TEXHOJOTHH B
KOMIUIEKCHOM JIEYeHUH IHppo3a MEeYeHH M OOOCHOBBIBAIOT
HEOOXOAMMOCTh JTAIbHEHIINX MCCIEIO0BaHUI Ul OLEHKH WX
JIOITOCPOYHOM APPEKTUBHOCTH U OE30MACHOCTH.

KiroueBbie cioBa: xpoHHueckuil BupycHbli rematutr C,
LUpPO3 TIeUYEHH, KIEeTOuHas Tepanusi, (eTaqbHbIe CTBOJIOBBIC
TemaTouThI, TpaHCcIulanTanus kieTok, Child—Pugh, MELD,
pereHepaTuBHas MEJUIIMHA.
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