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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 (η²=35.9% and η²=25.0%, 
respectively) and MELD scores (η²=23.3% and η²=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-

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.

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 × 
10⁶ cells, diluted in 20 mL of 0.9% sodium chloride solution. 
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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 

Parameter Main group Control group
Age, years (M±SD) 49,39±8,92 50,74±10,60
Height, cm (M±SD) 168,02±8,46 166,41±10,81
Body mass index (BMI), kg/m² (M±SD) 27,06±4,03 27,80±4,41
Body weight before treatment, kg (M±SD) 76,14±15,00 76,96±15,54
Disease duration, years 12 [10–14] 12 [10–15]
Male, n (%) 43 (79,6) 34 (63,0)
Female, n (%) 11 (20,4) 20 (37,0)
Arterial hypertension, n (%) 23 (42,6) 28 (51,9)
Type 2 diabetes mellitus, n (%) 16 (29,6) 12 (22,2)
Obesity (BMI ≥30 kg/m²), n (%) 10 (18,5) 17 (31,5)
Coronary artery disease, n (%) 4 (7,4) 9 (16,7)
Chronic pancreatitis, n (%) 10 (18,5) 4 (7,4)
Chronic gastritis, n (%) 18 (33,3) 19 (35,2)
Cholelithiasis and/or previous cholecystectomy, n (%) 12 (22,2) 12 (22,2)
Impaired glucose tolerance, n (%) 10 (18,5) 9 (16,7)
Chronic bronchitis, n (%) 3 (5,6) 8 (14,8)

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

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.

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 η² = 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 (η² = 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 

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.
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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 (η² = 23.3%). 
Treatment modality also significantly influenced the MELD 
score (P<0.001), accounting for 18.2% of the variance (η² = 
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 17.9±2.11 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. 19.1±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].

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 
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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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Роль клеточной терапии в комплексном лечении 
цирроза печени, ассоциированного с хроническим 
вирусным гепатитом С

Актуальность:  Несмотря на высокую эффективность 
противовирусных препаратов прямого действия при 
хроническом вирусном гепатите С (ХВГС), у значительной 
части пациентов сохраняются выраженные структурные 
изменения печени, включая фиброз и цирроз. В связи 
с этим актуальным является поиск дополнительных 
методов, способствующих регенерации печёночной ткани и 
улучшению функционального состояния печени.

Цель исследования:  Провести сравнительную оценку 
клинической эффективности трансплантации фетальных 
стволовых гепатоцитов в составе комплексной терапии 
цирроза печени, ассоциированного с хроническим 
вирусным гепатитом С.

Материалы и методы:  Проведено проспективное 
сравнительное исследование с участием 106 пациентов 
с циррозом печени в исходе ХВГС. Пациенты были 
распределены на две сопоставимые группы по 53 
человека. Основная группа получала противовирусную 
терапию препаратами прямого действия в сочетании с 
трансплантацией фетальных стволовых гепатоцитов, 
контрольная группа — только противовирусную терапию. 
Всем пациентам проводили клиническое, лабораторное и 
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инструментальное обследование, включая транзиентную 
эластографию печени. Эффективность лечения оценивали 
по динамике шкал Child–Pugh и MELD в течение 12 
месяцев наблюдения. Статистическую обработку данных 
выполняли с использованием методов параметрического и 
непараметрического анализа.

Результаты:  Исходно показатели Child–Pugh и MELD в 
группах статистически не различались. Через 12 месяцев 
наблюдения показатель Child–Pugh в основной группе 
составил 7,11±0,91 балла против 7,81±1,13 балла в 
контрольной группе (p=0,002). Значение MELD через 12 
месяцев также было достоверно ниже в основной группе 
— 17,9±2,11 против 19,1±2,21 балла соответственно 
(p=0,004). Дисперсионный анализ выявил статистически 
значимое влияние как времени наблюдения, так и 
применяемой терапии на показатели Child–Pugh (η²=35,9% 
и η²=25,0% соответственно) и MELD (η²=23,3% и η²=18,2% 
соответственно; p<0,001).

Заключение:  Включение трансплантации фетальных 
стволовых гепатоцитов в комплексную терапию пациентов 
с циррозом печени в исходе ХВГС способствует более 
выраженному улучшению функционального состояния 
печени по сравнению со стандартной противовирусной 
терапией. Полученные результаты подтверждают 
перспективность применения клеточных технологий в 
комплексном лечении цирроза печени и обосновывают 
необходимость дальнейших исследований для оценки их 
долгосрочной эффективности и безопасности.

Ключевые слова:  хронический вирусный гепатит С, 
цирроз печени, клеточная терапия, фетальные стволовые 
гепатоциты, трансплантация клеток, Child–Pugh, MELD, 
регенеративная медицина.

უჯრედული თერაპიის როლი ქრონიკულ C ვირუსულ 
ჰეპატიტთან ასოცირებული ღვიძლის ციროზის 
კომპლექსურ მკურნალობაში

აქტუალობა: მიუხედავად პირდაპირი მოქმედების 
ანტივირუსული პრეპარატების მაღალი ეფექტურობისა 
ქრონიკული C ვირუსული ჰეპატიტის (HCV) 
მკურნალობაში, პაციენტთა მნიშვნელოვან ნაწილში 
კვლავ ნარჩუნდება ღვიძლის გამოხატული 
სტრუქტურული დაზიანებები, მათ შორის ფიბროზი 
და ციროზი. ამასთან დაკავშირებით აქტუალურია 
დამატებითი მეთოდების ძიება, რომლებიც ხელს 
შეუწყობს ღვიძლის ქსოვილის რეგენერაციას და მისი 
ფუნქციური მდგომარეობის გაუმჯობესებას.

მიზანი: შეფასდეს ფეტალური ღეროვანი 
ჰეპატოციტების ტრანსპლანტაციის კლინიკური 
ეფექტურობა ქრონიკულ C ვირუსულ ჰეპატიტთან 

ასოცირებული ღვიძლის ციროზის კომპლექსური 
მკურნალობის შემადგენლობაში.

მასალა და მეთოდები: ჩატარდა პროსპექტიული 
შედარებითი კვლევა, რომელშიც მონაწილეობდა 
HCV-თან ასოცირებული ღვიძლის ციროზის მქონე 
106 პაციენტი. პაციენტები გადანაწილდნენ ორ 
შესადარებელ ჯგუფად, თითოეულში 53 პაციენტი. 
ძირითადი ჯგუფი იღებდა პირდაპირი მოქმედების 
ანტივირუსულ თერაპიას ფეტალური ღეროვანი 
ჰეპატოციტების ტრანსპლანტაციასთან ერთად, ხოლო 
საკონტროლო ჯგუფი მხოლოდ ანტივირუსულ 
თერაპიას. ყველა პაციენტს ჩაუტარდა კლინიკური, 
ლაბორატორიული და ინსტრუმენტული გამოკვლევები, 
მათ შორის ღვიძლის ტრანზიენტული ელასტოგრაფია. 
მკურნალობის ეფექტურობა შეფასდა Child–Pugh-ისა და 
MELD-ის სკალების დინამიკის მიხედვით 12-თვიანი 
დაკვირვების პერიოდში. სტატისტიკური ანალიზი 
განხორციელდა პარამეტრული და არაპარამეტრული 
მეთოდების გამოყენებით.

შედეგები: საწყის ეტაპზე Child–Pugh-ისა და MELD-
ის მაჩვენებლები ჯგუფებს შორის სტატისტიკურად არ 
განსხვავდებოდა. 12-თვიანი დაკვირვების შემდეგ Child–
Pugh-ის მაჩვენებელი ძირითად ჯგუფში შეადგენდა 
7.11±0.91 ქულას, ხოლო საკონტროლო ჯგუფში — 
7.81±1.13 ქულას (p=0.002). MELD-ის მაჩვენებელიც 
სარწმუნოდ დაბალი იყო ძირითად ჯგუფში — 17.9±2.11, 
საკონტროლო ჯგუფში კი 19.1±2.21 ქულა (p=0.004). 
დისპერსიულმა ანალიზმა აჩვენა როგორც დაკვირვების 
ხანგრძლივობის, ისე გამოყენებული თერაპიის 
სტატისტიკურად მნიშვნელოვანი გავლენა Child–Pugh-
ის (η²=35.9% და η²=25.0%, შესაბამისად) და MELD-ის 
მაჩვენებლებზე (η²=23.3% და η²=18.2%, შესაბამისად; 
p<0.001).

დასკვნა: ფეტალური ღეროვანი ჰეპატოციტების 
ტრანსპლანტაციის დამატება სტანდარტულ 
ანტივირუსულ თერაპიასთან იწვევს ღვიძლის 
ფუნქციური მდგომარეობის უფრო გამოხატულ 
გაუმჯობესებას HCV-თან ასოცირებული ღვიძლის 
ციროზის მქონე პაციენტებში, ვიდრე მხოლოდ 
ანტივირუსული თერაპია. მიღებული შედეგები 
ადასტურებს უჯრედული ტექნოლოგიების 
პერსპექტიულობას ღვიძლის ციროზის კომპლექსურ 
მკურნალობაში და ამართლებს შემდგომი კვლევების 
ჩატარების აუცილებლობას მათი გრძელვადიანი 
ეფექტურობისა და უსაფრთხოების შესაფასებლად.

საკვანძო სიტყვები: ქრონიკული C ჰეპატიტი, ღვიძლის 
ციროზი, უჯრედული თერაპია, ფეტალური ღეროვანი 
ჰეპატოციტები, უჯრედების ტრანსპლანტაცია, Child–
Pugh, MELD, რეგენერაციული მედიცინა.
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