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Abstract

Background: Patients with end-stage renal disease (ESRD) undergoing hemodialysis represent a high-risk group for
chronic viral hepatitis and its complications. The development of pangenotypic direct-acting antivirals (DAAs) has significantly
improved the prognosis of hepatitis C virus (HCV) infection in this population. However, local data from Central Asia,
particularly Kazakhstan, remain limited.

Aim: To evaluate the efficacy and safety of antiviral therapy in a subgroup of 12 patients with chronic hepatitis B and/or
C receiving maintenance hemodialysis at the Hepato Center in Almaty.

Methods: From a larger cohort of 164 hemodialysis patients with confirmed viral hepatitis, 12 patients received antiviral
treatment between 2021 and 2023. Treatment regimens included pangenotypic DAAs for HCV (Sofosbuvir/Velpatasvir) and
nucleos(t)ide analogs for HBV (entecavir or tenofovir). Sustained virological response (SVR12 and SVR24), liver function
parameters, fibrosis regression (assessed via FibroScan), and adverse events were recorded.

Results: Of the 12 patients, 9 were HCV-positive (genotypes 1, 1b, or 3), 2 had HBV, and 1 had mixed HBV+HCV
infection. All HCV patients were treated with SOF/VEL for 8-12 weeks. SVR12 and SVR24 were achieved in 100% of HCV-
treated patients. The two HBV patients showed complete viral suppression after 24 weeks of treatment. One mixed-infection
patient achieved full suppression of both viruses. FibroScan results showed fibrosis improvement in 7 of 10 patients re-
evaluated post-treatment. Liver enzymes normalized in 11 patients. No severe adverse events occurred; two patients
reported mild pruritus, and no anemia-related complications were observed.

Conclusion: Antiviral therapy with pangenotypic DAAs and nucleos(t)ide analogs was highly effective and well tolerated
in hemodialysis patients with chronic hepatitis B and C. These findings demonstrate the feasibility and clinical benefit of
integrating antiviral treatment into routine nephrology care for dialysis-dependent patients in Kazakhstan.

Keywords: Hepatitis C, Hepatitis B, Hemodialysis, Direct-Acting Antivirals, Sofosbuvir/Daclatasvir, ESRD, Kazakhstan,
SVR, Liver Fibrosis.
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AkTyanbHoCTb: [laupeHTbl C TepMMHANbHOM CTaguen XpoHudeckoi 6ornesHu nodek (XBIT), monyvatowme neveHve
NPOrpamMMHbIM rEMOAMANN30M, OTHOCATCS K rpynne BbICOKOrO pUcka Mo XPOHUYECKUM BUPYCHBIM renaTutaM W CBS3aHHbIM C
HUMU OCMOXHEHUAM. Pa3paboTka naHreHOTUMHBIX MPOTUBOBUPYCHBIX npenapaTos npamoro Aenctaus (MMMM) 3HaunTensHO
yny4Limna nporHo3 y nauneHToB ¢ uHekuuein Bupyca renatuta C (BI'C) B gaHHoi nonynsauum. OaHako nokansHble JaHHbIe
no LieHTpanbHoi Asum, ocobeHHO no KasaxcTaHy, 0CTalTCst OrpaHYeHHbIMA.

Llenb: oueHuTb achhekTMBHOCTL M Be3omacHOCTb MpOTWBOBMPYCHO Tepanuy y Moarpynnbl 43 12 nauneHToB ¢
XPOHWYeckuM renattom B niunm C, nonyyatowwmx nporpamMmHbIil remoguanua B l'enatoueHTpe Anmartbl.

MeTopabi: 13 obLiei koropTbl M3 164 NaLuWeHToOB Ha remognanuae ¢ NOATBEPKAEHHbIM BUPYCHbIM renatutom 12 yenosek
npoLUnKM NpoTMBOBMPYCHOE neveHune B nepuog ¢ 2021 no 2023 rog. Cxembl Tepanuy Bkmtoyanu naHreHotunHele MMAMG ons
BIC (cocpocbyBup + BennaTtacBup) W aHaroroBble Hykneoauabl/Hykneotuabl ans BIB (sHTekoBMp wnu TeHOdoBUp).
OueHuBanuch ycToitumBblin Bupycomnoriyeckuit oteeT (YBO12 n YBO24), nokasaTenu yHKUMM neyeHu, perpecc ¢mbposa
(no paHHbIM ®ubpoCkaHa) n HexenaTesnbHble ABNEHNS.

PesynbTatbl: /13 12 naupentos y 9 6bin guarHoctuposaH BIC (reHotvnbl 1, 10 unmn 3), y 2 - BB, n y 1 naupexTa — cmeLlat-
Has nHekums BIB+BIC. Bee nauvenTsl ¢ BI'C nonyyanu codocBysup /Bennatacamp B TedeHne 8—12 Hepenb. YBO12 n YBO24
Obinn gocTurHyTel y 100% naupentos ¢ BIC. Y aByx naumeHToB ¢ BI'B yepes 24 Hepenm Tepanum Bbina AOCTUIHYTA MonHas
cynpeccust Bupyca. IaLmueHT co CMeLaHHOR WHGEeKLMEN JOCTUr NOMHOM cynpecciim 06oux BupycoB. Mo gaHHbIM PrbpoCkaHa
ynyywenve cubposa Gbino 3admkcvposaHo y 7 u3 10 mauueHToB, MpOXOAMBLLMX MOBTOPHOE obcrnenoBaHue. Hopmanusaums
neyeHouHbIX depmeHToB (AJTT/ACT) nponsowna y 11 naumeHToB. CepbesHbix HeXenaTenbHbIX SBEHNIA He 3apervCTPUPOBaHO;
[ABa NaLMEHTa XaroBamch Ha yMEPEHHbIA KOXHBIN 3y[, aHEMUS UM CBA3AHHBIE C HEN OCIIOXHEHMS HE HabMoaanueb.

BuiBog: [potuBoBupycHas Tepanust naHreHoTunHeiMu TMNM0 v aHanoramu Hykneoswaos/HYKNEeOTMAOB Okasanach
BbICOKOI(PEKTUBHON 1 XOPOLIO MEPEHOCUMON Y MALMEHTOB Ha remoguanuse ¢ XpoHudeckumu renatutamu B u C.
MonyyeHHble pe3ynbTaTbl MOATBEPKOAOT LEenecoobpasHOCTb W KIMMHMYECKYKD NOMb3y WHTErpaLuM MpOTUBOBMPYCHOTO
neyeHuns B CTaHAAPTHYH HeAhPONOTMYECKY0 NPaKTUKY ANs NALMEHTOB Ha Auanu3e B KasaxcTaHe.

Knroyeenie cnosa: enamum C, 'enamum B, emoduanus, [pomugosupycHbie npenapambi npsiMo2o delicmaus,
Cocpbocbysup Bennamacsup, XbI1, Kazaxcmar, YBO, Qubpo3 neqeHu.
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©3exiniri: Cosbinmarbl Oyiipek aypyblHbiH, TepMuHandbl catbicbiHgassbl (CBA) XeHe remogvanuageri nauueHtTep
CO3blNIMarbl BUPYCTbI FenaTuTTep MEH OnapablH, acKblHyNapblHa LWandblkkaH Kofapbl Kayin TobbiHa xatagpl. [ematut C
BupycbiH (HCV) XyKTbipFaH HaykacTapFa apHanFaH NaHreHoTUNTIK Tikenen acep eTeTiH BUPYCKa Kapehl npenapattapdbiH, (DAA)
[aMmybl ocbl nonynsuusaa bomkamabl eaayip xakcapTTol. Anaiiga, OpTanbik, Asusa, acipece KasakCcTanaa, HaKTbl KIMHUKarbIK
AepekTep as.

MakcatbIl: Anmatbl kanacbiHaarbl [enatoopTanbikTa remoguana kabbingan xarkaH cosbinMansl renatut B xesHe/Hemece
C 6ap 12 naupeHTKe XyprisinreH BUPYCKa KAPCbl eMHIH, TUIMAiNIr MeH Kayinciagirit baranay.

opictepi: Bupyctbl rematut pactanfaH 164 remogvanuageri nauueHTTiH, iwiHeH 12 nauweHt 2021-2023 xbingap
apanblfblHaa BMPYCKa kapchbl eM Kabbinaaabl. Emaey coizbanapbl HCV ywin nanreHoTunTik DAA (codbocbysup + Bennatacaup),
an HBV yLUiH Hykneo3uaTik/HyKNeoTUaTik aHarnorrap (3HTEKOBUP HeMece TeHOOBUP) KoraaHydbl KaMTbidbl. YaKbITLLIA BUPYCTbIK
xayan (SVR12 xsHe SVR24), Gaybip depmentTepi, ¢mbpo3 AeHrediniv, esrepici (FibroScan apkbinbl) xaHe xafbiMCbl3
KyObinbiCTap Tipkengi.

Hamukenep: 12 naumentTii, 9-biHga HCV (1, 1b Hemece 3 reHotunTepi), 2-Hoe HBV xaHe 1-iHge apanac (HBV+HCV)
WHbekums aHbikTanabl. bapneik HCV nauwenTTepi cocpocbysup /Bennataceup npenapatbiH 8-12 anta 6oibl kabbingagbl.
SVR12 xsHe SVR24 kepceTkiTepi 6apnbik HCV nauneHttepiHae 100% gewreiire xetTi. HBV XyKTbipraH eki naumeHTTe 24
anTa eMHeH KeiiiH BUPYC TomMblk, 6ackingbl. Apanac nHdekumscel 6ap nauveHTTe eki BUpYCTbIH, Aa TorblK Backinybl 6ankangpl.
FibroScan HaTvxenepi 6oibiHWa 10 nauweHTTiH, 7-iHde dubpo3dbiH, TemeHgeyi Tipkengi. bayblp depmeHTTepi 11 naupeHTTe
Karbinka kengi. ANTapnbikTaii xxaHama acepriep 60rFaH XOK; eKi NaLMEHTTe XeHin Tepi Kpiwybl Gankanmbl, aHeMns MEH COoFaH
alinaHbICTbl aCKbIHyNap TiPKEMNTEH XOK.

KopbITbIHAbI: MaHreHoTUnTik DAA aHe HyKneo3ua/HyKNeo I aHanortapblH KomnaaHy apKblbl XXyprisinreH BUpYCKa Kapcbl
€M remoauanuageri co3binmarnbl BUPYCTbI renatut B xaHe C 6ap naumeHTTep yLLiH XoFapbl TIMA] XaHe XaKChl keTepimai 6ongbl.
Byn HaTwxenep KasakCTaHparbl uanmusre Teayenai HaykacTap apacblHha BUPYCKA Kapehl TepanusiHbl HEePOnorvsnbIK,
Taxipubere eHridyfiH, OPbIHAbINbIFLI MEH KITMHUKANbIK MaHbI3abINblFbIH KepceTeai.

Tylindi ce3dep: enamum C, enamum B, [emoduanus, Tikeneli acep ememiH 8upycka Kapcbi npenapammap,
Cogpocbysup, Bennamacsup, CBA, KasakcmaH, Yakbimia supycmbix xayan, baybip ¢pubpo3bi
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Kapmakbaes C. AnmatbiiaH xarfannap cepusicel: uanuageri naumeHTTepaeri renatutke kapcol Tepanust // FbinbiM xaHe
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Introduction

Chronic viral hepatitis, particularly hepatitis B virus (HBV)
and hepatitis C virus (HCV) infections, remains a significant
global health concern, with an estimated 58 million people
infected with HCV and over 296 million with HBV worldwide [9].
The burden is particularly notable among vulnerable
populations, including patients with end-stage renal disease
(ESRD) undergoing hemodialysis, who face an elevated risk of
parenteral transmission due to the frequency of invasive
vascular procedures and immunocompromised status.

Kazakhstan, a Central Asian nation with a rapidly
developing healthcare infrastructure, has experienced a steady
rise in chronic viral hepatitis cases. Between 2015 and 2020,
the incidence of HBV and HCV in the country increased by
49.8% and 46.4%, respectively. National surveillance data
show that the seroprevalence of anti-HCV antibodies reaches
up to 5.1%, with regional variability driven by differences in
healthcare access, historical transmission patterns, and
socioeconomic disparities [5]. The Unified National Electronic
Health System (UNEHS) identified 82,700 cases of chronic
viral hepatitis between 2014 and 2019, of which 56.6% were
HCV-related and 43.4% HBV-related [1]. Alarmingly, viral
hepatitis coexists with a high burden of comorbidities such as
diabetes mellitus, hypertension, and cardiovascular disease,
further complicating clinical management.

Patients with chronic kidney disease (CKD), particularly
those at stage 5 receiving maintenance hemodialysis, are
disproportionately affected by chronic viral hepatitis. A
nationwide registry in Kazakhstan revealed an increase in the
prevalence of dialysis-treated ESRD from 135.2 to 350.2 per
million population (PMP) between 2014 and 2018 [3]. Despite
advances in renal replacement therapy, mortality remains
substantial, especially among women and ethnic Russian
populations.

The intersection of viral hepatitis and ESRD presents
unique clinical challenges. HCV infection in dialysis patients
has been associated with accelerated liver fibrosis progression,
increased cardiovascular mortality, and a heightened risk of
hepatocellular carcinoma [6,7]. Historically, interferon-based
regimens were poorly tolerated and vyielded suboptimal
response rates in this population. However, direct-acting
antivirals (DAAs), particularly pangenotypic agents such as
sofosbuvir/velpatasvir, have revolutionized the therapeutic
landscape [2]. Clinical trials and real-world studies have
demonstrated SVR rates exceeding 95% in patients with
advanced renal impairment, including those on dialysis [8].

Despite these global advancements, local real-world
evidence from Central Asia remains scarce. Most existing
studies are cross-sectional and lack outcome data on antiviral
treatment in dialysis populations. Furthermore, limited access
to molecular diagnostic tools and genotyping in some regions
of Kazakhstan has hindered timely treatment initiation and
monitoring.

In this context, the present study aims to address this
knowledge gap by evaluating dialysis patients' demographic,
virological, and clinical characteristics with chronic viral hepatitis
in a tertiary hepatology center in Aimaty. In particular, we focus
on a subgroup of 12 patients who received antiviral therapy
with DAAs or nucleotide analogs, assessing treatment
outcomes, fibrosis regression, and safety in this high-risk
population.

Materials and Methods

Study Design and Setting. This was a retrospective
observational study conducted at the Hepato Center in Almaty,
Kazakhstan, a tertiary-level referral center specializing in
hepatology and nephrology. The study included patients
undergoing maintenance hemodialysis who were diagnosed
with chronic hepatitis B virus (HBV), hepatitis C virus (HCV), or
HBV/HCV coinfection. Data were collected between January
2016 and December 2023 from electronic medical records and
outpatient hepatology consultation logs.

Patient Selection. From an initial registry of 398 patients
with documented chronic kidney disease (CKD) or ESRD, we
screened for inclusion based on the following criteria:

o Age =18 years

o CKD stage 5 requiring maintenance hemodialysis

o Confirmed diagnosis of chronic HCV andfor HBV
infection

o Absence of decompensated liver cirrhosis (Child-Pugh B
orC)

e No concurrent HIV
carcinoma at baseline

The selection process involved several steps:

o Removal of duplicate entries (n=50)

o Exclusion of patients with earlier-stage CKD (n=149)

e Exclusion of patients with cirrhosis or other
contraindicated conditions (n=35)

Following these criteria, a final cohort of 164 dialysis-
dependent patients with confirmed viral hepatitis was
established. Of these, 12 patients who initiated antiviral
therapy were selected for treatment outcome analysis.

Treatment Protocols. Patients with chronic HCV infection
were treated with sofosbuvir/velpatasvir (SOF/VEL) at a fixed
oral dose of 4001100 mg once daily for 8 or 12 weeks,
depending on the genotype and fibrosis status. Patients with
HBV received entecavir (0.5 mg/day) or tenofovir (245 mg/day)
as monotherapy. The decision regarding treatment regimen and
duration was based on current EASL and KDIGO guidelines.

Data Collection and Variables. For all treated patients
(n=12), the following data were extracted and analyzed:

» Demographic variables: age, sex, ethnicity

o Clinical data: genotype, fibrosis stage (via transient
elastography), presence of cirrhosis, diabetes mellitus,
arterial hypertension, and ascites

o Laboratory markers: ALT, AST, total bilirubin, HCV
RNA or HBV DNA viral load

o Treatment outcomes: Sustained virological response
at 12- and 24-weeks post-treatment (SVR12, SVR24)

o Safety: Reported adverse events, need for treatment
interruption, hemoglobin trends during therapy

Liver fibrosis staging was assessed using FibroScan®
(Echosens), with results reported in kilopascals (kPa) and
categorized according to the METAVIR scoring system (FO to
F4). SVR was defined as undetectable viral RNA (for HCV) or
DNA (for HBV) 12 and 24 weeks after treatment completion.

Statistical Analysis

Descriptive statistics were used to summarize the data.
Categorical variables were expressed as counts and
percentages. Continuous variables were presented as means
* standard deviation (SD) or medians with interquartile ranges,
where appropriate. All data processing and analysis were
performed using SPSS version 26 (IBM Corp., Armonk, NY,
USA).

infection or hepatocellular
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Results

Patient Characteristics.

Among the final cohort of 164 dialysis patients with viral
hepatitis, 12 individuals (7 males, 5 females; mean age 51.8 +
11.2 years) underwent antiviral therapy and were included in
the treatment analysis. Of these:

o 9 patients (75%) had chronic HCV monoinfection

o 2 patients (16.7%) had chronic HBV infection

o 1 patient (8.3%) had mixed HBV + HCV infection

The most frequently identified HCV genotypes were
genotype 3 (4 patients) and genotype 1b (2 patients), with
three cases remaining unclassified due to limited molecular
diagnostic access. All HCV-infected patients received
sofosbuvir/velpatasvir (SOF/VEL) for 8-12 weeks. HBV
patients were treated with entecavir or tenofovir for 24
weeks or longer, based on clinical indications.

Virological Response

o All 10 patients with HCV (including one mixed infection)
achieved SVR12 and SVR24, confirming 100% virological
cure.

e Both HBV patients achieved complete suppression of
HBV DNA after 24 weeks of treatment.

e The patient with mixed infection showed undetectable
HCV RNA and suppressed HBV DNA at both follow-up points.

Liver Fibrosis and Biochemistry

o Fibrosis staging (via FibroScan) at baseline showed:

o FO0-F1: 4 patients

o F2-F3: 5 patients

o F4 (cirrhosis): 3 patients

o Post-treatment elastography (available in 10 cases)
demonstrated fibrosis regression in 7 patients, including
one cirrhotic patient who improved to F3.

e ALT and AST levels normalized in 11 of 12 patients,
with one patient showing mild ALT elevation (<1.5x ULN).

Safety Profile.

Treatment was well tolerated. Two patients reported mild
pruritus, but no severe adverse events or freatment
discontinuations occurred. Hemoglobin levels remained stable
throughout therapy; no dose adjustments for erythropoiesis-
stimulating agents were required.

Structural Causes of CKD.

As shown in Table 1, chronic glomerulonephritis was the
most common cause of ESRD in this subgroup (n = 4, 33.3%).

Hypertensive nephropathy was reported in 3 patients (25%),
and diabetic nephropathy in 2 patients (16.7%). One case each
was atfributed to mixed nephropathy (diabetic and
hypertensive), polycystic kidney disease, and interstitial
nephritis.

Table 1.
Structural Causes of CKD in 12 Treated Patients.
Cause of CKD Number of Patients
Chronic glomerulonephritis 4
Hypertensive nephropathy 3
Diabetic nephropathy 2
Mixed nephropathy (diabetic, hypertensive) 1
Polycystic kidney disease 1
Interstitial nephritis 1

Table 2 summarizes the demographic and clinical
characteristics of the 12 patients who received antiviral
therapy at the Hepato Center in Almaty. The cohort
consisted of 7 males (58.3%) and 5 females (41.7%), with a
mean age of 51.8 + 11.2 years. The average duration of
end-stage renal disease (ESRD) was 119.4 £ 67.5 months,
and patients had been on hemodialysis for an average of
96.5 + 62.8 months. In 8 of the 9 HCV-infected patients, the
infection was diagnosed before the initiation of dialysis,
while in 1 case it occurred afterward. The mean duration of
confirmed HCV infection was 111.2 £ 54.6 months.

Table 2.

Characteristics of the studied group of patients.

Parameter Value
Number of patients, n 12
Sex, maleffemale (%) 7/5(58.3/41.7)
Age, years 51.8+11.2
Duration of end-stage renal disease (ESRD), | 119.4+67.5
months
Duration on hemodialysis, months 96.5 +62.8
HCV infection (before/after start of dialysis), n 8/4
Duration of HCV infection (since diagnosis),| 111.2+54.6
months

Dynamics of Laboratory and Fibrosis Parameters

Table 3 displays the dynamics of alanine aminotransferase
(ALT) levels, liver stiffness by transient elastography, and
METAVIR fibrosis stage before and after antiviral treatment.

Table 3.
Dynamics of Laboratory and Fibrosis Parameters.
Ne | ALT, UL ALT, U/L | Liver stifiness, kPa | Liver stiffness, kPa Fibrosis stage Fibrosis stage
Before Tre/t | After Tre/t Before Trel/t After Treft Before Trel/t After Tre/t

1 62 21 11.8 6.3 F3 FO-F1

2 75 22 10.5 6.9 F3 F1

3 88 25 12.4 7.0 F3 F1-F2

4 54 18 9.8 6.2 F2-F3 F1

5 93 30 21.0 13.0 F4 F3

6 41 17 7.8 55 F1-F2 FO-F1

7 105 35 24.6 27.0 F4 F4

8 68 20 10.5 8.3 F3 F2-F3

9 58 23 6.5 4.3 FO-F1 FO-F1

10 72 21 5.7 54 FO-F1 FO-F1

11 65 22 5.1 4.4 FO-F1 FO-F1

12 80 28 12.0 10.2 F3 F3
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Al HCV-infected patients (n=9) were ftreated with
sofosbuvir/velpatasvir (SOF/VEL) for 8-12 weeks. Sustained
virological response was achieved in all HCV patients
(SVR12 and SVR24 = 100%). Two HBV-infected patients
treated with nucleos(t)ide analogues (entecavir or
tenofovir) achieved complete suppression of HBV DNA
after 24 weeks. One patient with mixed HCV/HBV
infection achieved full suppression of both viruses. Among
the 10 patients who underwent post-treatment
elastography, 7 showed improvement in fibrosis stage.
One cirrhotic patient (F4) improved to F3, while others
regressed from F3 to FO-F1 or F2. ALT levels normalized
in 11 out of 12 patients. No serious adverse events were
recorded; two patients experienced mild pruritus, and no
anemia-related complications were observed during
treatment

Discussion

This study provides real-world evidence on the safety
and efficacy of antiviral therapy in a high-risk population of
patients with end-stage renal disease (ESRD) undergoing
hemodialysis and chronically infected with hepatitis B
virus (HBV), hepatitis C virus (HCV), or both. Despite a
relatively small treatment group (n = 12), the outcomes
observed reflect global trends and strongly support the
integration of antiviral therapy into nephrology care
pathways, especially in countries such as Kazakhstan,
where the burden of viral hepatitis and renal failure
continues to rise.

Consistent with international studies, all HCV-infected
patients in our cohort achieved sustained virological
response (SVR12 and SVR24) following an 8-12-week
course of sofosbuvir/velpatasvir ~ (SOF/VEL), a
pangenotypic direct-acting antiviral (DAA) regimen [9].
These results mirror findings from the EXPEDITION-4
trial, which demonstrated SVR12 rates of 98% in dialysis-
dependent patients receiving SOF/VEL, and other real-
world studies showing excellent efficacy and tolerability in
similar populations [5].

In our cohort, fibrosis regression was observed in 7 of
10 patients who underwent post-treatment transient
elastography. This improvement was most pronounced
among patients with elevated baseline ALT levels,
suggesting that resolution of necroinflammatory activity
may be an important early driver of liver stiffness
reduction. One cirrhotic patient (F4) improved to F3, and
several patients with bridging fibrosis (F3) or moderate
fibrosis (F2) regressed to milder stages. These results
highlight the potential reversibility of liver damage, even in
patients on long-term dialysis, once viral eradication is
achieved.

Importantly, no severe adverse events were reported.
Two patients experienced mild pruritus, a common and
usually self-limited side effect of DAAs. There were no
anemia-related complications, and no dose adjustments
to erythropoiesis-stimulating agents were necessary. This
favorable safety profile is particularly relevant in the
hemodialysis population, where polypharmacy and
comorbidity burdens often limit treatment options.

The two HBV-infected patients in our study were
treated with nucleos(t)ide analogues (entecavir or
tenofovir), both of whom achieved complete viral
suppression by 24 weeks. These findings are consistent

with existing guidelines from the European Association for
the Study of the Liver (EASL) and KDIGO, which
recommend long-term antiviral therapy in HBV-positive
dialysis patients to reduce the risk of liver
decompensation and hepatocellular carcinoma.

One unique feature of this study is the inclusion of a
patient with HBV/HCV coinfection, who achieved full
suppression of both viruses with combined therapy. While
coinfections pose complex therapeutic and monitoring
challenges, our result supports the use of dual antiviral
approaches in such patients, provided renal function and
drug—drug interactions are closely monitored.

From an epidemiological standpoint, chronic
glomerulonephritis  and  hypertensive  nephropathy
remained the leading causes of ESRD in this subgroup,
aligning with national registry data from Kazakhstan. The
integration of hepatology care into dialysis programs is
therefore not only logical but necessary for improving
long-term outcomes in this vulnerable population.

Limitations of our study include the small sample
size and single-center nature of the analysis. However,
the homogeneity of the cohort and the availability of pre-
and post-treatment elastography and biochemical data
strengthen the validity of the observed trends.

Conclusion

This case series adds to the growing evidence
supporting the use of sofosbuvir/velpatasvir in patients on
maintenance hemodialysis. High SVR rates, minimal
adverse events, and potential fibrosis regression were
achieved in all patients treated at the Hepato Center in
Almaty. This experience validates the inclusion of DAA
therapy in Kazakhstan’s broader public health strategy for
HCV elimination, particularly within renal care programs.
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