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Resume

Background. Hepatitis B (HBV) and Hepatitis C (HCV) present significant challenges for hemodialysis patients due to
impaired immunity and frequent blood exposures. Advancements in antiviral therapies, infection control measures, and
vaccination are critical for reducing their burden.

Purpose of the review. To evaluate the epidemiology, management, and prevention of HBV and HCV in hemodialysis
patients. The review synthesized current research on transmission, infection control, antiviral therapies, and vaccination
strategies, emphasizing their role in improving patient outcomes.

Materials and methods. A systematic review of PubMed, Google Scholar, and Cochrane Library (2000-2022) using
keywords like "Hepatitis B," "Hepatitis C," "Hemodialysis," "Infection Control," and "Vaccination."

Conclusions: HBV and HCV remain critical concerns in hemodialysis settings. Advances in therapy, combined with
preventive measures, are essential for better patient outcomes and infection control.

Keywords: Hepatitis B, Hepatitis C, Hemodialysis, Infection Control, Antiviral Therapy, Vaccination, Epidemiology.

OCOBEHHOCTHY TEYEHUA UHPEKIWK TETATUTOB B U C Y IALIMEHTOB,
HAXOAAINXCA HA TEMOJAWAJIU3E: OB30P JIMTEPATYPbI

EcnoraeBa A.C.12, Ka6yn6aeB K.A.2, KypmanoBa A.M.1, Taiinos A.J.3, HepcecoB A.B.2,
IlleneToB A.M.2, Ynnraesa I''H.2, MycranaeBa H.M.Z, l'aiinytauH A.E.2
1 HAO «Ka3zaxckuli HayuoHa/bHbIll yHUBepcumem umeHu ans-®apabu», Aamamel, Pecnybauka KazaxcmaH
2 HAO «Kaszaxckuil HayuoHa/1bHblll MeduyuHckuli yHugepcumem umenu C./J. AcpeHdusiposar, Aamamel, Pecnybauka KazaxcmaH
3 Kagpedpa meduyutbul, meduyuHckuli pakysabmem, Hazapbaes YHusepcumem, AcmaHa, Kazaxcmau

Pesiome.

BBeaenue. 'enatut B (HBV) u renatut C (HCV) npefcTaBiasitoT co60ii cepbE3HyI0 MpobyieMy JJisl HAlUEHTOB, HAXOASLIUXCS
Ha reMojiManuse, H3-3a O0C/Na0JEHHOTO0O HMMYHHTeTa M 4YaCTOrO KOHTaKTa C KpoBblo. JlOCTIXKeHHMs B 006J1acTH
NPOTUBOBUPYCHON Tepanuy, Mep MHPEKIMOHHOI0 KOHTPOJIS U BaKLIMHALMK UMEIOT pellaiolliee 3HaYeHHe A/ CHUXKeHUs
HX GpeMeHMU.

Lenap 0630pa. OueHUTh 3NUAEMHUOJIOTHIO, JedeHMe U mnpodunakTuky BB u BI'C y manueHTOB, HaxoAsALMXCS Ha
remojfuanuse. B 063ope 060611eHbl COBpeMeHHble HCCAe[0BaHUs MO BONpOCaM INepeAayd, UHPEKIMOHHOIO KOHTPOJI,
NPOTUBOBUPYCHOH Tepanuu W CTpaTerui BaKLUHALUM C aKLeHTOM Ha MX pOJib B YyJydlleHWH pPe3yJbTaTOB JedeHUs
NalyeHTOB.

Marepuanbl U MeToAbl. CrucremaThyeckuir 063op PubMed, Google Scholar u Cochrane Library (2000-2022 rr.) mo
KJIIOUeBBbIM CJIOBAM «TrenaTuT By, «renaTut C», «<reMoAnaan3», <AHPeKLMOHHbIH KOHTPOJIb» U «BaKLMHALUA».

BeiBoAbI: Bupyc renatuta B u renatuta C ocTaéTcs KpUTHYeCKOH Npo6seMoi B YCI0BUSAX reMojuanusa. JoCTIKeHHs B
06J1acTH Tepanuy B COYETAHUM C NPOPUIAKTUYECKUMH MepaM{ Heo6XOAUWMBI /s YJAy4YLIeHHs] COCTOSHHs MAlMeHTOB U
MH}EKIMOHHOT0 KOHTPOJIS.

KmoueBble cioBa: lenmatut B, Tematur C, remMosuwanus, WHPEKIMOHHBIM KOHTPOJIb, NMPOTHBOBUPYCHAsl Tepamnus,
BaKLMHAIYS, STUEMHUOJIOT UL

FEMOAVAJIN3JETT MAUMEHTTEPAETT B 2KOHE C TENNATUTTEPIHIH, UHOEKIUA/TAPBIHBIH EPEKIIE/IIKTEPI:
OJIEBUETTEPTE IIOJIY

EcnoraeBa A.C12, Ka6yn16aeB K.A2, KypmanoBa A.M.1, l'aiinoB A.J.3, Hepcecos A..,
IlleneToB A.M.2, YuHraena I''H.2, MycranaeBa H.M.2, l'aitnyTauH A.E.2
1 «9a-Dapabu amviHdarbl Kazak yaimmuik yHueepcumemi» KEAK, Aamamul K., Kazakcman Pecny6aukacot
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Ty#iH.

Kipicne. B renatuti (HBV) aHe C renatuti (HCV) UMMyHUTETTiH TeMeH/ieyiHe koHe KaHMeH Xui 6ailsiaHbicTa 60JIybIHA
6aiiIaHbICTBI TeMOAMAIN3/eri HayKacTap YIUiH KypAesi Macesie 60J1blN TabblLIaAbl. BUpycKa Kapcel Tepanus, MHPeKUAIBIK,
6aKpl1ay koHe BaKLMHALMA CaJIaCblH/AFbl XKeTICTIKTEp 0J1ap/blH ayblPTHA/BIFbIH a3aUTY YIIiH 6Te MaHbI3/bl.

Iony makcaThl. ['emoguanusgeri HayKacrapga HBV sxene HCV anuzjeMuosiorusicels, JedeHue oHe NMPOPUIAKTHKACHIH
6arasay. lllosnyaa nmauveHTTepAIH HOTHXKeJEPiH »KaKcapTyAarbl peJiiHe Hasap ayJjapa OTbIpbIN, 6epiny, MHPeKLHUANBIK,
6akpl1ay, Bupycka Kapchbl Tepanus XKoHe BaKI[MHALMA CTpaTerusajapbl 60MbIHIIA 3aMaHayH 3epTTeyJep KUHAKTaJFaH.
Marepuangap MeH ajicrep. "B remartuti”, "C renaturi’, "remoaunanus”, "MHPeKUUAIbIK GaKbLIay” >koHe "BakLUHAnusa"
KinT ce3nepi 6oiipima PubMed, Google Scholar :xaHe Cochrane Library (2000-2022) »ky#iesni mwostysl.

KoprITbIHABL: B renatuTti MeH C renaTtuTi BUpychbl reMoAyan3 XaFAalblHAa MaHbI3/bl Macesie 6OJIBbIN KaJia 6epeai. AnJbIH
aly wapasapblMeH 6ipiKTipiireH Tepamus caJlacbIHAAFbl JKeTICTIKTep MalUeHTTepJiH >KaFJalblH KaKCapTy MKoHe
MHOEKUMABIK 6aKbLIay YIIiH 6Te MaHbI3/bI.

Ty#ingi cesgep: B rematuti, C rematuri, reMmouanus, "HOGEKLHUANBIK 6aKpliay, BUpycka Kapcel Tepanusi, BaKLIMHALUS,
3MUJ€eMUOJIOTHsI.

Introduction.

Hepatitis B (HBV) and Hepatitis C (HCV) infections pose significant health challenges for patients undergoing hemodialysis
due to their compromised immune systems and frequent blood exposures. This review aims to synthesize the current
knowledge on the epidemiology, transmission, management, and prevention strategies of HBV and HCV in hemodialysis
settings. We explore recent advancements in antiviral therapies, the impact of infection control measures, and the role of
vaccination in mitigating these infections. Understanding these factors is crucial for improving patient outcomes and
reducing the burden of viral hepatitis in this vulnerable population.

Hemodialysis patients face a heightened susceptibility to bloodborne infections, particularly hepatitis B (HBV) and hepatitis
C (HCV), attributable to their routine vascular access procedures and impaired immune responses. The prevalence of these
infections varies globally and is influenced by factors such as regional endemicity and healthcare practices. This review
examines the epidemiology, risk factors, clinical implications, and preventive measures for HBV and HCV infections among
hemodialysis patients.

Purpose of the review. This review aims to consolidate current knowledge on the epidemiology, risk factors, clinical
implications, and preventive strategies for HBV and HCV infections among hemodialysis patients.

Materials and Methods

This literature review was conducted by systematically searching electronic databases including PubMed, Google Scholar, and

non

Cochrane Library for articles published between 2000 and 2022. The search terms included "Hepatitis B", "Hepatitis C",
"Hemodialysis", "Infection Control", "Antiviral Therapy" and "Vaccination". The inclusion criteria for selecting articles were as
follows:

Study Type: Observational (cross-sectional, cohort, and case-control studies) and interventional studies.

Population: Studies involving hemodialysis patients of any age and sex.

Outcomes: Studies reporting data on epidemiology, transmission, clinical implications, management, and prevention of HBV
and HCV infections.

Language: Only articles published in English were considered.

Peer-Reviewed: Only peer-reviewed articles were included to ensure the reliability and validity of the information.

The exclusion criteria were:

Non-Human Studies: Animal studies were excluded.

Case Reports: Single case reports were not included.

Non-Peer-Reviewed Sources: Articles from non-peer-reviewed journals were excluded.

Two independent reviewers screened the titles and abstracts of the identified articles for relevance. The full texts of studies
deemed potentially eligible were obtained and meticulously evaluated to determine their suitability for inclusion. Any
discrepancies between the reviewers were resolved through discussion and consensus. Additionally, references from
relevant articles were reviewed to identify additional studies that met the inclusion criteria.

Epidemiology

The prevalence of HBV and HCV infections in hemodialysis patients varies significantly worldwide. Studies indicate that HCV
infection rates in hemodialysis units range from 5% to 60%, while HBV infection rates range from 0.1% to 10% depending on
the geographic location and infection control practices [1,2]. Developing countries report higher prevalence rates due to
limited resources and suboptimal infection control measures. A recent study analyzed the epidemiological characteristics of
chronic viral hepatitis in Kazakhstan, utilizing data from the Unified National Electronic Health System (UNEHS) covering the
years 2014 to 2019. The findings revealed a significant burden of chronic viral hepatitis in the country, with 82,700 cases
identified during the study period. Among these, 56.6% were diagnosed with chronic HCV infection, while 43.4% had chronic
HBV infection. Coinfections were also observed, with 10% of HBV cases associated with HDV and 3.5% involving both HBV
and HCV. These results highlight the need for targeted public health strategies to address the high prevalence of chronic viral
hepatitis in Kazakhstan [3]

For instance, a study conducted in Egypt reported an HCV prevalence of 49% among hemodialysis patients, highlighting the
high burden of HCV in regions with inadequate healthcare infrastructure [4] Conversely, developed countries like Japan have
reported significantly lower prevalence rates, attributed to stringent infection control measures and comprehensive
screening programs.

Furthermore, the prevalence of HBV and HCV infections in hemodialysis patients is influenced by factors such as the duration
of dialysis, history of blood transfusions, and the implementation of universal precautions in dialysis units. A study by Jadoul
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et al. Found that a longer duration of hemodialysis was associated with higher rates of HCV infection, underscoring the
cumulative risk of exposure over time.

Transmission

HBV and HCV are transmitted primarily through blood-to-blood contact. In hemodialysis units, the transmission of infections
may stem from sources such as improperly sterilized dialysis machines, contaminated equipment, and breaches in infection
control protocols [5]. Nosocomial transmission remains a significant concern, necessitating stringent adherence to infection
control protocols [6].

A landmark study by Kamar et al. [7] demonstrated the critical role of strict infection control measures in reducing the
transmission of HCV in hemodialysis units. The study observed a significant decline in new HCV infections by implementing
comprehensive infection control protocols, underscoring the importance of rigorous infection prevention strategies.

In addition, a study by Tokars et al. they highlighted the role of environmental contamination in the transmission of HCV. The
study found that HCV RNA could be detected on surfaces in dialysis units, emphasizing the need for meticulous cleaning and
disinfection practices to prevent environmental transmission [8].

Clinical Implications

Chronic HBV and HCV infections can lead to severe liver disease, including cirrhosis and hepatocellular carcinoma,
particularly in immunocompromised patients such as those undergoing hemodialysis. These infections also complicate the
management of end-stage renal disease and may adversely affect patient survival and quality of life [9].

A study by Kalantar-Zadeh et al. [10] highlighted the adverse impact of HCV infection on mortality among hemodialysis
patients. The study found that HCV-positive patients had a significantly higher mortality rate compared to their HCV-negative
counterparts, emphasizing the need for effective management of HCV in this population [11].

In addition to liver-related complications, HBV and HCV infections in hemodialysis patients are associated with other
comorbid conditions. For example, studies have shown that HCV infection can lead to an increased risk of cardiovascular
diseases, which are already prevalent in the hemodialysis population [12]. Furthermore, HCV infection has been linked to
higher incidences of diabetes mellitus in hemodialysis patients [13].

Another critical aspect is the impact of HBV and HCV on the quality of life of hemodialysis patients. Chronic viral hepatitis can
lead to fatigue, depression, and reduced physical functioning, which can further compromise the already diminished quality
of life in these patients. Addressing the psychological and social aspects of HBV and HCV infections is essential for
comprehensive patient care [14].

Management and Treatment

The management of HBV and HCV in hemodialysis patients has evolved with the advent of direct-acting antivirals (DAAs) for
HCV and improved antiviral therapies for HBV. DAAs have demonstrated high efficacy and safety profiles, leading to
sustained virological favorable outcomes in the majority of treated individual patients [15]. For HBV, nucleos(t)ide analogs
like entecavir and tenofovir are preferred due to their potent antiviral activity and minimal nephrotoxicity [16].

A recent study confirmed the high efficacy of DAAs in achieving sustained virological response (SVR) in hemodialysis patients
with HCV. The analysis included multiple studies and reported an overall SVR rate exceeding 95%, highlighting the
effectiveness of DAAs in this population.

The treatment of HBV in hemodialysis patients requires careful selection of antiviral agents to avoid nephrotoxicity.
Entecavir and tenofovir have been the preferred agents due to their minimal impact on renal function and potent antiviral
activity [17]. Studies have shown that these agents effectively suppress HBV DNA levels, reducing the risk of liver-related
complications in hemodialysis patients.

Additionally, recent studies have explored the role of combination therapy in managing HBV and HCV infections in
hemodialysis patients. Combination therapy with DAAs and other antiviral agents has shown promising results in achieving
higher SVR rates and reducing the risk of viral resistance.

The Kidney Disease: Improving Global Outcomes (KDIGO) guidelines provide specific recommendations for managing HBV
and HCV in hemodialysis patients. According to the KDIGO guidelines, all hemodialysis patients should be screened for HBV
and HCV infections at the initiation of dialysis and periodically after that [18]. For HBV-infected patients, antiviral therapy
should be initiated to reduce the risk of liver disease progression. For HCV-infected patients, the guidelines recommend using
DAAs, which are highly effective and well-tolerated in this population [19].

Prevention Strategies

Preventing HBV and HCV infections in hemodialysis units requires a multifaceted approach. Key strategies include:

Screening and Surveillance: Regular screening of patients and staff for HBV and HCV infections to identify and manage cases
promptly [20]. A study by Finelli et al. demonstrated the effectiveness of routine screening in reducing the prevalence of HCV
in hemodialysis units.

Vaccination: Hepatitis B vaccination is highly recommended for all susceptible hemodialysis patients. Despite the lower
seroconversion rates in these patients, booster doses can enhance immunogenicity [21]. A study by Jadoul et al. highlighted
the importance of vaccination, reporting a significant reduction in HBV incidence following the implementation of vaccination
programs. KDIGO guidelines also strongly recommend HBV vaccination for all susceptible hemodialysis patients and booster
doses for those who do not achieve adequate antibody levels [22].

Infection Control Practices: Adherence to strict infection control protocols, including the use of dedicated dialysis machines
for infected patients, proper sterilization techniques, and staff training, is crucial to prevent nosocomial transmission. A
comprehensive infection control program implemented in hemodialysis units in Italy significantly reduced the incidence of
HBV and HCV infections [23].

Education and Training: Continuous education and training of healthcare workers on infection control practices are vital to
maintaining high standards of care in hemodialysis units. A lot of studies emphasized the role of regular training sessions in
reducing the incidence of bloodborne infections in hemodialysis settings.

Environmental Controls: Ensuring that the dialysis environment is equipped with adequate facilities for infection control,
such as separate areas for infected patients and proper waste disposal systems, is essential. Research has shown that
environmental controls significantly reduce the risk of cross-contamination.

30



£ oTH30NYNbMOHONOr M NO4 (46) 2024 I

Patient Education: Educating patients about the risks of HBV and HCV infections and the importance of adhering to infection
control measures can empower them to prevent infections actively. Patient education programs have been shown to improve
compliance with infection control practices.

Future Directions

Despite significant advancements in the management and prevention of HBV and HCV infections in hemodialysis patients,
several challenges remain. Future research should focus on developing more effective vaccination strategies, especially for
HCV, and improving the immunogenicity of HBV vaccines in hemodialysis patients. Additionally, there is a need for novel
antiviral therapies that can achieve higher cure rates with fewer side effects and shorter treatment durations.

Another critical area of research is the exploration of host factors that influence the susceptibility and response to HBV and
HCV infections in hemodialysis patients. Understanding viral clearance and persistence's genetic and immunological
determinants could lead to personalized treatment approaches and better patient outcomes.

Conclusion

HBV and HCV infections remain significant concerns in hemodialysis settings. Advances in antiviral therapies have markedly
improved the prognosis for infected patients, but prevention through stringent infection control measures and vaccination
remains paramount. Ongoing research and surveillance are essential to adapt to emerging challenges and improve patient
outcomes. The multifaceted approach to managing and preventing HBV and HCV infections in hemodialysis units highlights
the complexity of this issue. It requires collaboration among healthcare providers, patients, and policymakers to ensure
effective implementation of infection control measures and access to the latest antiviral therapies. Continued efforts in
research and development of new antiviral agents, along with the implementation of effective infection control programs, are
crucial to reducing the burden of HBV and HCV infections in hemodialysis patients. By addressing the clinical, psychological,
and social aspects of these infections, healthcare providers can significantly improve the quality of life and outcomes for this
vulnerable population.
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ABTOpJIapAbIH, YJeci. BapJblK aBTOpJIap 0Cbl MaKaJlaHbl JKa3yFa TeH, Japexesie KaTbICTHL.
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KapxxbL1aHAbIpy - )Kyprisiimeai.

BkJ1ag aBTOpOB. Bce aBTOpBI NPUHUMAJ/IM PaBHOCHJIbHOE y4acTHe IPU HAIMCAaHUH JJAHHOU CTaThH.

KoHIUKT MHTepecoB - He 3asBJeH. JJaHHBIM MaTepuas He ObLI 3asiBJIeH paHee, AJ1s Ny6JUKaALMY B APYTUX U3[AHUSX U He
HaxoOAMUTCSl HAa PAacCMOTPEHUM JPYTUMHU HU3JaTesbCTBaMU. [Ipy npoBefeHUM JaHHON paboThl He 6blI0 GUHAHCUPOBAHUSA
CTOPOHHHUMH OPraHU3aALUAMYU U MeJULMHCKUMHU NpeJiCTaBUTEeJbCTBaMU.
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