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ABSTRACT  

 Chronic kidney disease (CKD) as well as other organ systems could be impacted by Hepatitis C virus 

(HCV) infection, a global health issue with a considerable economic and health burden. Furthermore, 

compared to the general population, the frequency of hepatitis C is still greater in patients who have 

chronic kidney disease (CKD), such as those receiving chronic hemodialysis and those who have received 

a kidney transplant. Since Kidney Disease: Improving Global Outcome (KDIGO) released its 2008 

guideline for the diagnosis, prevention, and therapy of hepatitis C in CKD, there has been a significant 

change in the way hepatitis C has been managed. Consequently, KDIGO released an update to such 

a recommendation in the year 2018. In this review, the suggestion for HCV detection and screening in 

CKD, HCV treatment prior to and following kidney transplantation, HCV treatment in CKD 

patients, treatment of kidney disease related to HCV infection, and HCV transmission prevention in 

hemodialysis units. This review focus on the clinical implications pertaining to direct-acting antivirals in 

patients undergoing dialysis, individuals afflicted with severe chronic kidney disease, as well as recipients 

of kidney transplants. This study emphasizes the critical importance of meticulously monitoring potential 

drug-drug interactions between immunosuppressive therapies and DAAs, discuss the optimal timing for 

initiating hepatitis C virus treatment in relation to the timing of kidney transplantation. Finally, the study 

identifies areas of ambiguity that necessitate further research prior to the formulation of definitive 

recommendation. 
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1. INTRODUCTION 
The ongoing rise in the number of patients with CKD has made it a global public health concern. 

The increasing number of patients with high blood pressure (HBP) as well as diabetes mellitus 

(DM), the two main risk factors for CKD, is mostly to blame for the disease's increased 

prevalence. In addition to increasing the risk of CKD, HBP might be a side effect of CKD, 

manifesting in the majority of patients at some point throughout the disease's progression [1-3]. 

For advanced-stage chronic kidney disease (CKD), renal replacement heals. In any case of the 

cause of CKD, the patient's health state is significantly impacted by the increasing loss of kidney 

functions [4,5].  Patients on hemodialysis are particularly vulnerable to infection because of their 

compromised immune systems, frequent hospital stays, and surgical procedures. 

Furthermore, hemodialysis itself entails prolonged and/or frequent blood exposure through the 

extracorporeal circuit and vascular access, as well as through other patients' close proximity 

throughout dialysis, equipment changes, and interactions with medical personnel. Hemodialysis 

patients are comparatively susceptible to infection with HCV, a specific kind of blood-borne 

viral infection [6]. Various studies in specialized literature indicate the link between chronic 

hepatitis and HCV and increased mortality-morbidity among hemodialysis as well as transplant 

patients. Furthermore, statistical research indicates that the prevalence regarding infection among 

patients with CKD ranges from 5 to 60% (in industrialized nations), with a particular 

preponderance among those receiving chronic hemodialysis [7-9]. Furthermore, data up to 2006 

substantiate the elevated global prevalence of HCV, 1.47 per 100 patient-years, with a distinct 

distinction between industrialized and underdeveloped nations [10,11]. Several studies in the 

particular literature support the prevalence among hemodialysis patients [12,13].  

The probability of virus transmission has not significantly decreased, even with the creation of 

preventative measures. This supports the necessity of educating patients and medical personnel 

more about the guidelines for preventing HCV transmission in hemodialysis facilities [14-18]. 

The patients' immunological condition must be known for stopping the infection from spreading. 

Since the majority of patients do not exhibit clinical symptoms suggestive of HCV infection, it is 

particularly crucial that patients have routine checkups and screenings [19]. This article aims to 

provide a comprehensive overview of the most recent advancements and guidelines in managing hepatitis 

C virus (HCV) infection in patients with chronic kidney disease (CKD). By highlighting the interplay 

between HCV and CKD, the article seeks to shed light on effective strategies for prevention, diagnosis, 

and treatment, particularly in high-risk groups such as dialysis patients and kidney transplant recipients.  
 

2- RELATIONSHIP BETWEEN CHRONIC KIDNEY DISEASE AND 

HEPATITIS C VIRUS 

In spite of a decline during the past 20 years, the frequency regarding HCV infection in 

hemodialysis patients is still greater compared to the general population [20] According to 

Jadoul et al. [13] utilizing the Dialysis Outcomes and Practice Patterns Study (DOPPS), 

approximately 10% of hemodialysis patients had an HCV infection between 2012 and 2015, as 

demonstrated by an antibody seropositivity or recorded diagnosis [21]. 
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 In Japan, China, Spain, Italy, and Russia, the incidence was intermediate, ranging between 4% 

in Belgium to up to 20% in Middle East [22]. Between 1996 and 2015, HCV stopped in US 

section dropped from 11.50% to 6.90%. Nonetheless, data suggests that 31,000 of 448,000 

hemodialysis patients in the US by the end of 2016 , have been seropositive for HCV. Typical 

HCV risk factors (such as remote blood transfusions and intravenous drug use) and nosocomial 

transmission throughout hemodialysis are among the mechanisms of HCV acquisition among 

hemodialysis patients. In patients receiving hemodialysis, HCV infection is correlated to lower 

quality of life ratings as well as the highest risk of hospitalization and mortality [14]. The 

seropositive status for Hepatitis C is anticipated to be observed in 4.8% of patients undergoing 

hemodialysis who are on transplant waiting lists. The prevalence regarding HCV positivity at the 

beginning of hemodialysis (i.e., HCV has been acquired prior to hemodialysis) was examined in 

the recent DOPPS study. It has been indicated to be around 5%, which has barely changed over 

the past 20 years and is significantly higher compared to general population in DOPPS countries 

[18]. 

3- ENHANCED STRATEGIES FOR DIAGNOSING AND SCREENING 

HCV IN CHRONIC HEMODIALYSIS PATIENTS  

Testing for HCV infection is advised for certain groups of people who are more susceptible to 

infection, according to the Infectious Diseases Society in America (IDSA) and American 

Association specialized for Study of Liver Diseases (AASLD) [23-25]. These include intranasal 

or intravenous drug users, chronic hemodialysis patients, former convicts, transplant recipients 

before July 1992, and people with a history of HIV infection. For those who are at risk, such as 

those who have been punctured by needles or other potentially contaminated sharp items, or who 

were born between 1945 and 1965, testing for HCV infection is advised [26]. The requirement 

for screening in CKD patients is justified by the increased prevalence regarding HCV infection 

in those individuals relative to the general population as well as the quick progression to high 

advanced stages when HCV infection is present [27].  

In the case when starting Renal Replacement Therapy, transferring from another dialysis facility, 

or switching the RRT modality (from hemodialysis to peritoneal dialysis, for example), and on a 

periodic basis, every 6 months, patients receiving chronic hemodialysis are tested for HCV 

infection [28]. Two types of laboratory testing are required for diagnosing HCV infection: 

molecular tests detecting viral particles as well as serological tests for detecting anti-HCV 

antibodies [29]. In patients receiving chronic hemodialysis, this method is suitable for diagnosing 

HCV infection  figure (1).The "serological window," or the interval of time between blood 

antibody detection and HCV infection, differs from patient to patient. Anti-HCV antibody 

detection is possible with the serological assays that are presently available 7–8 weeks 

following infection. Anti-HCV antibodies might last a lifetime following infection eradication, 

or their titer could gradually drop until it vanishes over a number of years. The presence of anti-

HCV antibodies may persist indefinitely in individuals afflicted with chronic infections [30]. A 

follow-up test, like the recombinant immunoblot assay (RIBA), is required to establish reactivity 

against two viral antigens in the case when laboratory tests produce positive results. With the 

exception of blood banks, confirmation will be less important as screening tests and molecular 

approaches advance. Polymerase chain reaction (PCR) testing for HCV-RNA verifies diagnosis 
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and measures the quantity regarding viral copies in blood (viremia). HCV-RNA is detectable in 

nearly all patients with chronic infections [31]. 

Testing for liver transaminases, particularly alanine transaminase, as well as anti-HCV 

antibodies is advised for patients beginning hemodialysis. Anti-HCV antibody detection does not 

differentiate between past and current infections. Confirming an active HCV infection requires 

the detection of HCV-RNA [32]. Testing for HCV-RNA could identify infection one week 

following exposure, while anti-HCV antibodies might be seen in serum about 7–8 weeks 

following exposure. Treatment varies according to the HCV genotype, which comes in a variety 

of forms. Genotype identification might not often be necessary for diagnosis and therapy because 

direct antiviral medicine covers several genotypes [33]. 

Serum alanine-transaminase (ALT) as well as anti-HCV antibodies levels are commonly 

assessed in patients receiving chronic hemodialysis. Initial HCV-RNA testing is advised in 

dialysis facilities where HCV infection is highly prevalent [34-36]. HCV-RNA testing must be 

performed on patients who have anti-HCV antibodies found. Testing must be done every 6 

months for patients whose HCV-RNA levels are undetectable, regardless of whether they were 

cured naturally or after therapy. A declaration regarding infection and treatment is mandated for 

individuals exhibiting detectable levels of HCV-RNA [37]. 

Anti-HCV antibodies must be checked every 6 months and ALT levels must be checked monthly 

for patients without HCV infection . Immunological testing for HCV infection is advised if ALT 

levels rise; if not, additional testing is not required [38]. Epidemiological studies must determine 

if an HCV infection or seroconversion happened outside or within of a dialysis facility when a 

new case is discovered there. Along with evaluations regarding the viral status of other patients 

at risk, internal audits of clinical practice should be carried out with accordance to infection 

prevention and hygiene guidelines. Effective management of infection control depends on 

identifying and fixing errors [39] 
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4- PREVENTING HCV TRANSMISSION IN HEMODIALYSIS UNITS 

It is commonly known that hemodialysis units can limit the spread of HCV [40]. Glove use, hand 

hygiene, environmental surface disinfection, and injectable medication handling are among the 

many infection control shortcomings that are commonly seen in the majority of documented 

HCV outbreaks in hemodialysis facilities. Observational audits must be used to support regular 

evaluation as well as adherence to evidence-based interventions. Since there is no proof that 

HCV can spread through the closing inner  pathways regarding single-pass dialysis machines, 

guidelines do not advise the isolation of patients with HCV throughout hemodialysis sessions or 

using special dialysis equipment for such patients[41]. 

Monthly ALT level checks and HCV immunoassays or NAT tests every 6 months are used 

for screening patients in hemodialysis units with regard to HCV infection. All hemodialysis 

patients must be checked, the frequency regarding follow-up tests must be raised, and a thorough 

examination of infection control procedures must be carried out in the case when a newly 

mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive


Review 
JOURNAL OF UNIVERSITY OF BABYLON 

For Pure and Applied Sciences (JUBPAS)  
Vol.33  ; No.2  | 2025  

  

Page | 189 

in
fo

@
jo

u
rn

al
o

fb
ab

yl
o

n
.c

o
m

   
|  

 ju
b

@
it

n
e

t.
u

o
b

ab
yl

o
n

.e
d

u
.iq

 | 
w

w
w

.jo
u

rn
al

o
fb

ab
yl

o
n

.c
o

m
   

   
   

   
   

IS
S

N
: 2

31
2-

8
13

5 
 | 

 P
ri

n
t 

IS
S

N
: 1

9
9

2-
0

6
52

 
ــم

ج
جلــة 

ــــ
امعة ب
ـ

ل للعلــ
ـابــ

ــــــ
ص

وم ال
ـــ

رفــة 
ط

والت
ــ

بيقي
ــ

 ة
ــم

ج
جلــة 

ـــــ
امعة بـ

ــ
ل للعلـ

ـابــ
ـ

ص
وم ال

ـــ
ط

رفــة والت
ــ

بيقي
ــ

 ة
ـم

ج
جلــة 

ـــ
امعة بـ
ـ

ل للعلـ
ـابــ

ــ
ص

وم ال
ـ

ط
رفــة والت

ـــــــ
بيقي

ــ
 ة

 

acquired HCV infection is found. Public health authorities must be informed of any suspected 

HCV seroconversion obtained while receiving hemodialysis[41]. 

Organizing the Treatment Area in Hemodialysis Centers: 

The best possible space compartmentalization is required for preventing HCV infection. With 

regard to hemodialysis session, each one of the patients must have a separate space known as the 

"patient's area." This area must be regarded as polluted since it contains dialysis machine, the 

treatment bed or armchair, and the surrounding. By disinfecting and cleaning the area 

following the patient leaves, bringing sterile materials into the space only following disinfection, 

and forbidding the movement of sterile materials across patient areas, infection transmission can 

be prevented[42].  

Employment and Isolation of Dialysis Machines for Infected Patients 

In addition to strict hygiene guidelines and equipment precautions, isolation and using special 

equipment and rooms are advised for patients with HBV in order to stop transmission. Yet, 

investigations have shown that patients infected with HCV do not require these interventions 

[43]. According to recent studies, strict adherence to general hygiene guidelines is the most 

efficient way for preventing the spread of infection; isolating HCV-infected patients does not 

help [44,45] 

The chance of the virus penetrating the dialysis-membrane is low in HCV-positive patients. It is 

not strictly advised to employ specialized dialysis equipment for patients with HCV; instead, 

these devices could be used in the treatment area for patients with seronegative results. Yet, the 

risk regarding HCV transmission rises in the case when seronegative patients are dialyzed close 

to HCV-positive patients without strict hygiene precautions [22]. 

Considerations for the Hepatitis B Virus  

However, because of the significant infectious risk posed by high viral loads as well as the long-

term persistence regarding HBV on surfaces (up to seven days), patients infected with HBV need 

to be isolated in different rooms and treated on specialized machines [37]. 

Hemodialysis patients in Romania have a significant prevalence of HCV positive . At least four 

patients are usually under the care of a dialysis nurse [45]. For seropositive patients, a 

professional dialysis nurse must ideally handle connection as well as blood restitution. Yet, as 

long as basic hygiene precautions are taken to avoid infection transmission, Seronegative and 

seropositive patients might be treated at the same time by the same nurse. Furthermore, the nurse 

must follow specific practice guidelines: seronegative patients must be connected to the 

hemodialysis machine at the start of the session and seropositive patients must be disconnected at 

the end of session [46]. 
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Hand Hygiene 

Strict adherence to hygiene guidelines is essential in the hemodialysis facility to stop the spread 

of HCV infections. Prior to seeing a patient, following a procedure, and following coming into 

contact with possibly contaminated biological fluids or dialysis machine, medical staff 

must wash their hands [47]. Medical staff and patients receiving RRT should wash their hands 

when entering and exiting the dialysis facility and in the treatment room . Patients receiving 

hemodialysis must properly cleanse their skin area by water with soap at the location of 

arteriovenous fistula, whether it is prosthetic or native[48]. 

Dialysis Machine, Surface, and Reusable Material Disinfection 

In accordance with best practices, dialysis machine infection, both external and internal, must be 

cleaned following each treatment. The manufacturer's instructions for internal circuit disinfection 

should be followed, utilizing the recommended materials for the suggested amount of time. Prior 

to beginning dialysis, residue testing is required in the case when using chemicals for internal 

disinfection. If there are no obvious indications of biological fluid (such as blood) contamination, 

the external surfaces of the dialysis machine must be cleaned and sterilized by low-level dis-

infectants. at the conclusion of session. Hypochlorite must be utilized as a disinfectant in the case 

when contamination is present. The patient must often depart the treatment area 

following completing such procedures [49,50]. 

Aside from the danger of biological fluid contamination, proper disinfection regarding surfaces 

and reusable items utilized throughout treatment is indispensable. The right disinfecting agents at 

the right dilution must be used, depending on whether a low, middle, or high level of disinfection 

is needed [51-54]. Figure (2) show The fundamental guidelines for avoiding HCV infection in 

hemodialysis section 

 

 

 

mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive


Review 
JOURNAL OF UNIVERSITY OF BABYLON 

For Pure and Applied Sciences (JUBPAS)  
Vol.33  ; No.2  | 2025  

  

Page | 191 

in
fo

@
jo

u
rn

al
o

fb
ab

yl
o

n
.c

o
m

   
|  

 ju
b

@
it

n
e

t.
u

o
b

ab
yl

o
n

.e
d

u
.iq

 | 
w

w
w

.jo
u

rn
al

o
fb

ab
yl

o
n

.c
o

m
   

   
   

   
   

IS
S

N
: 2

31
2-

8
13

5 
 | 

 P
ri

n
t 

IS
S

N
: 1

9
9

2-
0

6
52

 
ــم

ج
جلــة 

ــــ
امعة ب
ـ

ل للعلــ
ـابــ

ــــــ
ص

وم ال
ـــ

رفــة 
ط

والت
ــ

بيقي
ــ

 ة
ــم

ج
جلــة 

ـــــ
امعة بـ

ــ
ل للعلـ

ـابــ
ـ

ص
وم ال

ـــ
ط

رفــة والت
ــ

بيقي
ــ

 ة
ـم

ج
جلــة 

ـــ
امعة بـ
ـ

ل للعلـ
ـابــ

ــ
ص

وم ال
ـ

ط
رفــة والت

ـــــــ
بيقي

ــ
 ة

 

 

Figure 2. The fundamental guidelines for avoiding HCV infection in hemodialysis section [49]. 
 

Treatment for HCV Infection in Patients with CKD 

Benefits of Treatment: A number of research’s had linked a sustained viral response (SVR) to a 

decrease in overall population mortality .In patients with CKD, achieving SVR with HCV 

treatment improves cryoglobulinemic vasculitis , decreases vascular events [35] and reduces 

extrahepatic symptoms. In comparison with patients who do not get treatment, SVR lowers the 

risk regarding kidney parameter’s function decline and End stage kidney disease related 

mortality. Achieving SVR was linked to an 88% reduced risk of CKD and an 86% lower risk of 

ESKD in a study that included 204 recipients of liver transplant who had HCV [54], [60] 

 

Options for Therapy: Because of ribavirin's anemia-inducing effects and worries regarding 

graft rejection in kidney transplant recipients (KTRs), interferon-based treatments have been 

infrequently utilized in CKD patients because of their poor tolerability and low efficacy. Direct 

acting antivirals (DAAs), such as NS5A replication inhibitors as well as nonnucleoside NS5B 

polymerase inhibitors, were on the market since the year 2011 and provide good efficacy for 

CKD stages G4–G5 without the need for dose modifications. Yet, patients with an estimated 
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glomerular filtration rate of no more than 30mL/min/1.73m² are not advised to take 

sofosbuvir[61]- [63]. 

Prior to starting therapy, all potential patients must have their HBV infection levels evaluated. To 

avoid reactivation throughout DAA treatment, antiviral therapy for HBV must be taken into 

consideration in the case when hepatitis B surface antigen is found. HBV DNA as well as liver 

function tests must be used for the purpose of monitoring patients for reactivation in the case 

when there is evidence of a previous HBV infection [64]-[67]. 

 

 

Options for Treating Patients with G1–G5 and G5D CKD:  
The European Association for the Study of Liver and KDIGO advise utilizing any existing DAA 

regimens without modifying the dosage for CKD Depending on local availability, regimens like 

glecaprevir-pibrentasvir and sofosbuvir-velpatasvir might be taken into consideration. For HCV 

genotypes GT1 and GT4, a combination of grazoprevir and elbasvir is advised for CKD G4–G5, 

such as dialysis patients (G5D). Research such as the CSURFER study showed that such 

regimen had a 99% SVR and good tolerability. Drug interactions with CYP3A4 inducers or 

inhibitors and medications that impact OATP1B1/3 transporters must be carefully avoided [68]-

In spite of fibrosis or prior treatment, pangenotypic glecaprevir-pibrentasvir regimens could treat 

HCV GT1–GT6 in CKD G4–G5D patients. This regimen demonstrated significant efficacy even 

in dialysis patients, as seen by its 98% SVR in EXPEDITION-4 study figure (3 ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3):Options for Treating Patients with G1–G5 and G5D CKD 

 

 

 

 

 

 

 

mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive


Review 
JOURNAL OF UNIVERSITY OF BABYLON 

For Pure and Applied Sciences (JUBPAS)  
Vol.33  ; No.2  | 2025  

  

Page | 193 

in
fo

@
jo

u
rn

al
o

fb
ab

yl
o

n
.c

o
m

   
|  

 ju
b

@
it

n
e

t.
u

o
b

ab
yl

o
n

.e
d

u
.iq

 | 
w

w
w

.jo
u

rn
al

o
fb

ab
yl

o
n

.c
o

m
   

   
   

   
   

IS
S

N
: 2

31
2-

8
13

5 
 | 

 P
ri

n
t 

IS
S

N
: 1

9
9

2-
0

6
52

 
ــم

ج
جلــة 

ــــ
امعة ب
ـ

ل للعلــ
ـابــ

ــــــ
ص

وم ال
ـــ

رفــة 
ط

والت
ــ

بيقي
ــ

 ة
ــم

ج
جلــة 

ـــــ
امعة بـ

ــ
ل للعلـ

ـابــ
ـ

ص
وم ال

ـــ
ط

رفــة والت
ــ

بيقي
ــ

 ة
ـم

ج
جلــة 

ـــ
امعة بـ
ـ

ل للعلـ
ـابــ

ــ
ص

وم ال
ـ

ط
رفــة والت

ـــــــ
بيقي

ــ
 ة

 

5. CONCLUSIONS  
Because HCV infection is linked to higher mortality rates in chronic hemodialysis patients, it is 

imperative that hemodialysis facilities limit the spread of the disease. It is crucial to put into 

practice the infection prevention strategies suggested by worldwide recommendations in 

hemodialysis facilities. To create customized good practice procedures, more research is 

necessary to assess how these general guidelines might be adjusted to the unique geographic 

circumstances of each hemodialysis facility. 

 

 

Acknowledgements 

Non-applicable. 

Funding 

without any funding received. 

 

Conflict of interests. 
There are non-conflicts of interest. 

 

References 
 [1] A. Mandita, D. Timofte, A. E. Balcangiu-Stroescu, D. Balan, L. Raducu, M. D. Tanasescu, A. 

Diaconescu, D. Dragos, C. I. Cosconel, S. M. Stoicescu, et al., "Treatment of high blood pressure in 

patients with chronic renal disease," Rev Chim Buchar, vol. 70, no. 2, pp. 993-995, Nov. 2019. 

[2] D. G. Balan, M. D. Tanasescu, A. Diaconescu, L. Raducu, A. Mihai, M. Tanase, I. I. Stanescu, D. Ionescu, 

and A. E. Balcangiu-Stroescu, "Nutritional intervention in patients with diabetic renal disease: A 

brief presentation," Rev Chim Buchar, vol. 69, no. 5, pp. 4078-4082, Oct. 2018. 

[3] M. D. Tanasescu, A. Diaconescu, L. Raducu, D. G. Balan, A. Mihai, M. Tanase, I. I. Stanescu, D. Ionescu, 

and A. E. Balcangiu-Stroescu, "Diabetic nephropathy: A concise assessment of the causes, risk 

factors and implications in diabetic patients," Rev Chim Buchar, vol. 69, no. 1, pp. 4018-4021, Sep. 

2018. 

[4] D. C. Caragea, A. R. Mihailovici, C. T. Streba, M. Schenker, B. Ungureanu, I. N. Caragea, R. Popa, C. 

Obleaga, and C. C. Vere, "Hepatitis C infection in hemodialysis patients," Curr Health Sci J, vol. 44, 

no. 3, pp. 107-112, Aug. 2018. 

[5] G. B. Piccoli, M. Alrukhaimi, Z. H. Liu, E. Zakharova, and A. Levin; World Kidney Day Steering 

Committee, "What we do and do not know about women and kidney diseases; questions 

unanswered and answers unquestioned: Reflection on World Kidney Day and International 

Woman's Day," BMC Nephrol, vol. 19, no. 2, pp. 66, Jul. 2018. 

[6] D. Roth, J. J. Gaynor, K. R. Reddy, et al., "Effect of kidney transplantation on outcomes among 

patients with hepatitis C," J Am Soc Nephrol, vol. 22, no. 5, pp. 1152–1160, May 2011. 

[7] R. Han, J. Zhou, C. François, and M. Toumi, "Prevalence of hepatitis C infection among the general 

population and high-risk groups in the EU/EEA: A systematic review update," BMC Infect Dis, vol. 

19, no. 7, pp. 655, Jul. 2019. 

mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive


Review 
JOURNAL OF UNIVERSITY OF BABYLON 

For Pure and Applied Sciences (JUBPAS)  
Vol.33  ; No.2  | 2025  

  

Page | 194 

in
fo

@
jo

u
rn

al
o

fb
ab

yl
o

n
.c

o
m

   
|  

 ju
b

@
it

n
e

t.
u

o
b

ab
yl

o
n

.e
d

u
.iq

 | 
w

w
w

.jo
u

rn
al

o
fb

ab
yl

o
n

.c
o

m
   

   
   

   
   

IS
S

N
: 2

31
2-

8
13

5 
 | 

 P
ri

n
t 

IS
S

N
: 1

9
9

2-
0

6
52

 
ــم

ج
جلــة 

ــــ
امعة ب
ـ

ل للعلــ
ـابــ

ــــــ
ص

وم ال
ـــ

رفــة 
ط

والت
ــ

بيقي
ــ

 ة
ــم

ج
جلــة 

ـــــ
امعة بـ

ــ
ل للعلـ

ـابــ
ـ

ص
وم ال

ـــ
ط

رفــة والت
ــ

بيقي
ــ

 ة
ـم

ج
جلــة 

ـــ
امعة بـ
ـ

ل للعلـ
ـابــ

ــ
ص

وم ال
ـ

ط
رفــة والت

ـــــــ
بيقي

ــ
 ة

 

[8] S. M. Kim and I. H. Song, "Hepatitis C virus infection in chronic kidney disease: Paradigm shift in 

management," Korean J Intern Med, vol. 33, no. 4, pp. 670-678, Apr. 2018. 

[9] G. Gheorghe, A. P. Stoian, M. A. Găman, B. Socea, T. P. Neagu, A. M. Stănescu, O. G. Bratu, D. L. 

Mischianu, A. I. Suceveanu, and C. C. Diaconu, "The benefits and risks of antioxidant treatment in 

liver diseases," Rev Chim Buchar, vol. 70, no. 5, pp. 651-655, May 2019. 

[10] A. I. Suceveanu, A. P. Stoian, L. Mazilu, F. Voinea, R. Hainăroșie, C. C. Diaconu, S. Pițuru, C. Nițipir, D. 

C. Badiu, I. Ceaușu, et al., "Interferon-free therapy is not a trigger for hepatocellular carcinoma in 

patients with chronic infection with hepatitis C virus," Farmacia, vol. 66, no. 6, pp. 904-908, Jun. 

2018. 

[11] P. Greeviroj, T. Lertussavavivat, T. Thongsricome, K. Takkavatakarn, J. Phannajit, Y. Avihingsanon, K. 

Praditpornsilpa, S. Eiam-Ong, and P. Susantitaphong, "The world prevalence, associated risk 

factors, and mortality of hepatitis C virus infection in hemodialysis patients: A meta-analysis," J. 

Nephrol., vol. 35, no. 11, pp. 2269-2282, Nov. 2022. 

[12] R. Kenfack-Momo, M. D. Ngounoue, S. Kenmoe, G. R. Takuissu, J. T. Ebogo-Belobo, C. Kengne-Ndé, 

D. S. Mbaga, E. Zeuko’o Menkem, R. Lontuo Fogang, S. Tchatchouang, et al., "Global 

epidemiology of hepatitis C virus in dialysis patients: A systematic review and meta-analysis," 

PLoS ONE, vol. 19, no. 4, e0284169, Apr. 2024. 

[13] N. Salari, M. Kazeminia, N. Hemati, M. Ammari-Allahyari, M. Mohammadi, and S. Shohaimi, "Global 

prevalence of hepatitis C in general population: A systematic review and meta-analysis," Travel. 

Med. Infect. Dis., vol. 46, no. 10, pp. 102255, Oct. 2022. 

[14] H.-Y. Sun, et al., "Three-Stage Pooled Plasma Hepatitis C Virus RNA Testing for the Identification of 

Acute HCV Infections in At-Risk Populations," Microbiol. Spectr., vol. 10, no. 9, pp. e02437-21, 

Sep. 2022. 

[15] T. H. Hu, W. W. Su, C. C. Yang, C. C. Yang, W. H. Kuo, Y. Y. Chen, Y. H. Yeh, S. S. Chen, Y. Y. Tsao, K. 

M. Chen, et al., "Elimination of Hepatitis C Virus in a Dialysis Population: A Collaborative Care 

Model in Taiwan," Am. J. Kidney Dis., vol. 78, no. 8, pp. 511–519.e1, Aug. 2021. 

[16] L. Kuna, J. Jakab, R. Smolic, G. Y. Wu, and M. Smolic, "HCV Extrahepatic Manifestations," J. Clin. 

Transl. Hepatol., vol. 7, no. 3, pp. 172–182, Mar. 2019. 

[17] E. Treppo, L. Quartuccio, G. Ragab, and S. De Vita, "Rheumatologic manifestations of Hepatitis C 

Virus," Minerva Med., vol. 112, no. 3, pp. 201–214, Mar. 2021. 

[18] C. Mazzaro, L. Quartuccio, L. E. Adinolfi, D. Roccatello, G. Pozzato, R. Nevola, M. Tonizzo, S. Gitto, P. 

Andreone, and V. Gattei, "A Review on Extrahepatic Manifestations of Chronic Hepatitis C Virus 

Infection and the Impact of Direct-Acting Antiviral Therapy," Viruses, vol. 13, no. 12, pp. 2249, 

Dec. 2021. 

[19] E. M. Balk, G. P. Adam, M. Jadoul, P. Martin, and C. E. Gordon, "A Systematic Review of Direct-

Acting Antivirals for Hepatitis C in Advanced CKD," Kidney Int. Rep., vol. 8, no. 2, pp. 240–253, 

Feb. 2022. 

[20] W. L. Chuang, T. H. Hu, P. Buggisch, C. Moreno, W. W. Su, L. Biancone, M. Camargo, R. Hyland, S. Lu, 

B. J. Kirby, et al., "Ledipasvir/Sofosbuvir for 8, 12, or 24 Weeks in Hepatitis C Patients Undergoing 

Dialysis for End-Stage Renal Disease," Am. J. Gastroenterol., vol. 116, no. 9, pp. 1924–1928, Sep. 

2021. 

mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive


Review 
JOURNAL OF UNIVERSITY OF BABYLON 

For Pure and Applied Sciences (JUBPAS)  
Vol.33  ; No.2  | 2025  

  

Page | 195 

in
fo

@
jo

u
rn

al
o

fb
ab

yl
o

n
.c

o
m

   
|  

 ju
b

@
it

n
e

t.
u

o
b

ab
yl

o
n

.e
d

u
.iq

 | 
w

w
w

.jo
u

rn
al

o
fb

ab
yl

o
n

.c
o

m
   

   
   

   
   

IS
S

N
: 2

31
2-

8
13

5 
 | 

 P
ri

n
t 

IS
S

N
: 1

9
9

2-
0

6
52

 
ــم

ج
جلــة 

ــــ
امعة ب
ـ

ل للعلــ
ـابــ

ــــــ
ص

وم ال
ـــ

رفــة 
ط

والت
ــ

بيقي
ــ

 ة
ــم

ج
جلــة 

ـــــ
امعة بـ

ــ
ل للعلـ

ـابــ
ـ

ص
وم ال

ـــ
ط

رفــة والت
ــ

بيقي
ــ

 ة
ـم

ج
جلــة 

ـــ
امعة بـ
ـ

ل للعلـ
ـابــ

ــ
ص

وم ال
ـ

ط
رفــة والت

ـــــــ
بيقي

ــ
 ة

 

[21] A. Elhaddad, A. Elhassi, S. Elbarasi, S. El Kharraz, Z. Badr, J. Abdal, Y. Mohammed, W. Bohasan, F. 

Bashir, A. Mahmmed, et al., "Effectiveness and Safety of Direct-Acting Antiviral in Hemodialysis 

Patients with Chronic Hepatitis C: A Real Clinical Experience," Libyan J. Med. Sci., vol. 6, no. 4, pp. 

70–75, Apr. 2022. 

[22] F. Fabrizi, P. Lampertico, and P. Messa, "Direct-acting antiviral agents, hepatitis C and dialysis: An 

update," G. Ital. Nefrol., vol. 35, no. 5, pp. X, May 2018. 

[23] F. Fabrizi, R. Cerutti, V. Dixit, and P. Messa, "The impact of antiviral therapy for HCV on kidney 

disease: A systematic review and meta-analysis," Nefrologia, vol. 40, no. 6, pp. 299–310, Jun. 

2020. 

[24] F. Shehadeh, M. Kalligeros, K. Byrd, D. Shemin, E. Mylonakis, P. Martin, and E. M. C. D’Agata, 

"Efficacy and safety of sofosbuvir in the treatment of hep C among patients on hemodialysis: A 

systematic review and meta-analysis," Sci. Rep., vol. 10, no. 8, pp. 14332, Aug. 2020. 

[25] F. Fabrizi, R. Cerutti, V. Dixit, and E. Ridruejo, "Sofosbuvir-based regimens for HCV in stage 4-stage 5 

chronic kidney disease. A systematic review with meta-analysis," Nefrologia, vol. 41, no. 7, pp. 

578–589, Jul. 2021. 

[26] R. Chen, Y. Xiong, Y. Zeng, X. Wang, Y. Xiao, and Y. Zheng, "The efficacy and safety of direct-acting 

antiviral regimens for end-stage renal disease patients with HCV infection: A systematic review 

and network meta-analysis," Front. Public Health, vol. 11, no. 10, pp. 1179531, Oct. 2023. 

[27] D. A. Goodkin, B. Bieber, M. Jadoul, P. Martin, E. Kanda, and R. L. Pisoni, "Mortality, Hospitalization, 

and Quality of Life among Patients with Hepatitis C Infection on Hemodialysis," Clin. J. Am. Soc. 

Nephrol., vol. 12, no. 11, pp. 287–297, Nov. 2017. 

[28] M. S. E. Zaki, "The effect of Hepatitis C Virus infection on cardiovascular complications in end-stage 

kidney disease patients on regular hemodialysis," Electron. Phys., vol. 9, no. 10, pp. 3857–3861, 

Oct. 2017. 

[29] D. Sawinski, K. A. Forde, V. Lo Re, D. S. Goldberg, J. B. Cohen, et al., "Mortality and Kidney 

Transplantation Outcomes Among Hepatitis C Virus-Seropositive Maintenance Dialysis Patients: A 

Retrospective Cohort Study," Am. J. Kidney Dis., vol. 73, no. 6, pp. 815–826, Jun. 2019. 

[30] G. Saadi, K. Kalantar-Zadeh, P. Almasio, G. Ashuntantang, R. Barsoum, et al., "Hepatitis C virus 

infection and global kidney health: The consensus proceedings of the International Federation of 

Kidney Foundations," Afr. J. Nephrol., vol. 23, no. 5, pp. 159–168, May 2020. 

[31] D. Roth, D. R. Nelson, A. Bruchfeld, A. Liapakis, et al., "Grazoprevir plus elbasvir in treatment-naive 

and treatment-experienced patients with hepatitis C virus genotype 1 infection and stage 4-5 

chronic kidney disease (the C-SURFER study): A combination phase 3 study," Lancet, vol. 386, no. 

11, pp. 1537–1545, Nov. 2015. 

[32] P. J. Pockros, K. R. Reddy, P. S. Mantry, et al., "Efficacy of direct-acting antiviral combination for 

patients with hepatitis C virus genotype 1 infection and severe renal impairment or end-stage 

renal disease," Gastroenterology, vol. 150, no. 4, pp. 1590–1598, Apr. 2016. 

[33] S. Abad, A. Vega, D. Rincón, E. Hernández, et al., "Effectiveness of direct-acting antivirals in 

Hepatitis C virus infection in haemodialysis patients," Nefrologia, vol. 37, no. 2, pp. 158–163, Feb. 

2017. 

mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive


Review 
JOURNAL OF UNIVERSITY OF BABYLON 

For Pure and Applied Sciences (JUBPAS)  
Vol.33  ; No.2  | 2025  

  

Page | 196 

in
fo

@
jo

u
rn

al
o

fb
ab

yl
o

n
.c

o
m

   
|  

 ju
b

@
it

n
e

t.
u

o
b

ab
yl

o
n

.e
d

u
.iq

 | 
w

w
w

.jo
u

rn
al

o
fb

ab
yl

o
n

.c
o

m
   

   
   

   
   

IS
S

N
: 2

31
2-

8
13

5 
 | 

 P
ri

n
t 

IS
S

N
: 1

9
9

2-
0

6
52

 
ــم

ج
جلــة 

ــــ
امعة ب
ـ

ل للعلــ
ـابــ

ــــــ
ص

وم ال
ـــ

رفــة 
ط

والت
ــ

بيقي
ــ

 ة
ــم

ج
جلــة 

ـــــ
امعة بـ

ــ
ل للعلـ

ـابــ
ـ

ص
وم ال

ـــ
ط

رفــة والت
ــ

بيقي
ــ

 ة
ـم

ج
جلــة 

ـــ
امعة بـ
ـ

ل للعلـ
ـابــ

ــ
ص

وم ال
ـ

ط
رفــة والت

ـــــــ
بيقي

ــ
 ة

 

[34] K. Sato, K. Hosonuma, Y. Yamazaki, T. Kobayashi, et al., "Combination Therapy with 

Ombitasvir/Paritaprevir/Ritonavir for Dialysis Patients Infected with Hepatitis C Virus: A 

Prospective Multi-Institutional Study," Tohoku J. Exp. Med., vol. 241, no. 9, pp. 45–53, Sep. 2017. 

[35] A. Hassanin, S. Kamel, I. Waked, et al., "Egypt’s ambitious strategy to eliminate hepatitis C virus: a 

case study," Glob. Heal. Sci. Pract., vol. 9, no. 1, pp. 187–200, Jan. 2021. 

[36] J. Sperl, M. Kreidlova, D. Merta, K. Chmelova, R. Senkerikova,  and S. Frankova, 

"Paritaprevir/Ritonavir/Ombitasvir Plus Dasabuvir Regimen in the Treatment of Genotype 1 

Chronic Hepatitis C Infection in Patients with Severe Renal Impairment and End-Stage Renal 

Disease: A Real-Life Cohort," Kidney Blood Press. Res., vol. 43, no. 3, pp. 594–605, Mar. 2018. 

[37] A. Gupta, P. Arora, and P. Jain, "Sofosbuvir-Based Regimen in Management of Hepatitis C for 

Patients with End-Stage Renal Disease on Hemodialysis: A Single Center Experience from India," J. 

Clin. Exp. Hepatol., vol. 8, no. 7, pp. 116–120, Jul. 2018. 

[38] W. L. Chuang, T. H. Hu, P. Buggisch, C. Moreno, W. W. Su, L. Biancone,  and A. Mangia, "THU-144-

ledipasvir/sofosbuvir for 8, 12, or 24 weeks is safe and effective in patients undergoing dialysis," 

J. Hepatol., vol. 70, no. 8, pp. e225, Aug. 2019. 

[39] B. S. Lee, M. J. Song, J. H. Kwon, T. H. Lee, J. W. Jang, S. H. Kim, S. H. Lee, H. S. Kim, J. H. Kim, S. B. 

Kim, et al., "Efficacy and Safety of Daclatasvir and Asunaprevir in Patients with Hepatitis C Virus 

Genotype 1b Infection on Hemodialysis," Gut Liver, vol. 13, no. 12, pp. 191–196, Dec. 2019. 

[40] S. Yaraş, E. Üçbilek , O. Özdoğan, F. Ateş, E. Altıntaş,  and O. Sezgin, "Real-life results of treatment 

with ombitasvir, paritaprevir, dasabuvir, and ritonavir combination in patients with chronic renal 

failure infected with HCV in Turkey," Turk. J. Gastroenterol., vol. 30, no. 5, pp. 331–335, May 

2019. 

[41] S. M. Borgia, J. Dearden, E. M. Yoshida, S. D. Shafran, A. Brown, Z. Ben-Ari, M. E. Cramp, C. Cooper, 

M. Foxton, C. F. Rodriguez, et al., "Sofosbuvir/velpatasvir for 12 weeks in hepatitis C virus-

infected patients with end-stage renal disease undergoing dialysis," J. Hepatol., vol. 71, no. 5, pp. 

660–665, May 2019. 

[42] S. U. R. Cheema, M. S. Rehman, G. Hussain, S. S. Cheema, and N. Gilani, "Efficacy and tolerability of 

sofosbuvir and daclatasvir for treatment of hepatitis C genotype 1 & 3 in patients undergoing 

hemodialysis: A prospective interventional clinical trial," BMC Nephrol., vol. 20, no. 11, pp. 438, 

Nov. 2019. 

[43] D. T. Choi, A. Puenpatom, X. Yu, K. F. Erickson, F. Kanwal, H. B. El-Serag, and J. R. Kramer, 

"Effectiveness of Elbasvir/Grazoprevir in patients with hepatitis C virus genotype 1 infection and 

chronic kidney disease in the United States veterans population," Antivir. Res., vol. 174, no. 2, pp. 

104698, Feb. 2020. 

[44] C. H. Liu, C. Y. Peng, Y. J. Fang, W. Y. Kao, S. S. Yang, C. K. Lin, H. C. Lai, W. P. Su, S. U. Fang, C. C. 

Chang, et al., "Elbasvir/grazoprevir for hepatitis C virus genotype 1b East-Asian patients receiving 

hemodialysis," Sci. Rep., vol. 10, no. 6, pp. 9180, Jun. 2020. 

[45] C. Li, J. Liang, H. Xiang, H. Chen, and J. Tian, "Effectiveness of direct-acting antivirals in maintenance 

hemodialysis patients complicated with chronic hepatitis C," Medicine, vol. 99, no. 9, pp. e23384, 

Sep. 2020. 

mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive


Review 
JOURNAL OF UNIVERSITY OF BABYLON 

For Pure and Applied Sciences (JUBPAS)  
Vol.33  ; No.2  | 2025  

  

Page | 197 

in
fo

@
jo

u
rn

al
o

fb
ab

yl
o

n
.c

o
m

   
|  

 ju
b

@
it

n
e

t.
u

o
b

ab
yl

o
n

.e
d

u
.iq

 | 
w

w
w

.jo
u

rn
al

o
fb

ab
yl

o
n

.c
o

m
   

   
   

   
   

IS
S

N
: 2

31
2-

8
13

5 
 | 

 P
ri

n
t 

IS
S

N
: 1

9
9

2-
0

6
52

 
ــم

ج
جلــة 

ــــ
امعة ب
ـ

ل للعلــ
ـابــ

ــــــ
ص

وم ال
ـــ

رفــة 
ط

والت
ــ

بيقي
ــ

 ة
ــم

ج
جلــة 

ـــــ
امعة بـ

ــ
ل للعلـ

ـابــ
ـ

ص
وم ال

ـــ
ط

رفــة والت
ــ

بيقي
ــ

 ة
ـم

ج
جلــة 

ـــ
امعة بـ
ـ

ل للعلـ
ـابــ

ــ
ص

وم ال
ـ

ط
رفــة والت

ـــــــ
بيقي

ــ
 ة

 

[46] W. Zhang, Q. Yuan, J. Ning, X. Li, A. Wu, and X. Xiao, "Antiviral treatment and prognosis in patients 

undergoing maintenance hemodialysis due to hepatitis C virus," J. Cent. South Univ. Med. Sci., 

vol. 46, no. 7, pp. 1332–1337, Jul. 2021. 

[47] C. H. Liu and J. H. Kao, "Pan-genotypic direct-acting antivirals for patients with hepatitis C virus 

infection and chronic kidney disease stage 4 or 5," Hepatol. Int., vol. 16, no. 10, pp. 1001–1019, 

Oct. 2022. 

[48] J. E. Ryu, M. J. Song, S. H. Kim, J. H. Kwon, S. H. Yoo, S. W. Nam, H. C. Nam, H. Y. Kim, C. W. Kim, H. 

Yang, et al., "Safety and effectiveness of direct-acting antivirals in patients with chronic hepatitis 

C and chronic kidney disease," Korean J. Intern. Med., vol. 37, no. 4, pp. 958–968, Apr. 2022. 

[49] G. Droc, M. Istrate, A. Mercan-Stanciu, M. Dodot, T. Isac, L. Toma, A. Zgura, A. Trifan, A. N. 

Serbanica, L. Iliescu, et al., "Safety and Efficacy of Direct-acting Antiviral Therapies for Chronic 

HCV Infection in Hemodialysis Patients," In Vivo, vol. 36, no. 8, pp. 2918–2922, Aug. 2022. 

[50] A. Awasthi, H. Katiyar, S. Rungta, A. Deep, V. Kumar, Shalimar, A. Kumar, P. Tiwari, and A. Goel, 

"Eight versus twelve weeks of sofosbuvir-velpatasvir in treatment-naïve non-cirrhotic patients 

with chronic hepatitis C virus infection: Study protocol for a multicentric, open labelled, 

randomized, non-inferiority trial (RESOLVE trial)," PLoS ONE, vol. 18, no. 3, pp. e0285725, Mar. 

2023. 

[51] H. Naguib, S. F. Abouelnaga, and M. M. Elsayed, "Occult hepatitis C virus infection in hemodialysis 

patients who achieved a sustained virological response to directly acting antiviral drugs: Is it a 

concern?" Int. Urol. Nephrol., vol. 56, no. 2, pp. 217–222, Feb. 2024. 

[52] L. Marc, A. Mihaescu, R. Lupusoru, I. Grosu, F. Gadalean, F. Bob, L. Chisavu, N. Olariu, V. Tucicovschi, 

B. Timar, et al., "Liver Steatosis: Better Predictor of CKD in MAFLD Than Liver Fibrosis as 

Determined by Transient Elastography with Controlled Attenuation Parameter," Front. Med., vol. 

8, no. 7, pp. 788881, Jul. 2022. 

[53] I. A. Ratiu, C. F. Moisa, L. Tiburcă, E. Hagi-Islai, A. Ratiu, G. C. Bako, C. A. Ratiu, and L. Stefan, 

"Antimicrobial Treatment Challenges in the Management of Infective Spondylodiscitis Associated 

with Hemodialysis: A Comprehensive Review of Literature and Case Series Analysis," Antibiotics, 

vol. 13, no. 3, pp. 284, Mar. 2024. 

[54] L. Marc, A. Mihaescu, R. Lupusoru, O. Schiller, F. Bob, L. Chisavu, F. Bende, R. Sirli, and A. Schiller, 

"Hepatitis C and hepatitis B virus infection in hemodialysis patients after nationwide direct 

antiviral agents therapy—experience of 10 Romanian HD centers," Int. Urol. Nephrol., vol. 55, no. 

11, pp. 2951–2958, Nov. 2023. 

[55] M. Jadoul, B. A. Bieber, P. Martin, T. Akiba, C. Nwankwo, J. M. Arduino, D. A. Goodkin, and R. L. 

Pisoni, "Prevalence, incidence, and risk factors for hepatitis C virus infection in hemodialysis 

patients," Kidney Int., vol. 95, no. 6, pp. 939–947, Jun. 2019. 

[56] D. Nguyen Huu, Q. Dao Bui Quy, T. Nguyen Minh, L. Nguyen Duc, C. Truong Dinh, K. N. Trung, Q. Do, 

T. Tran Viet, and T. Le Viet, "Low serum prealbumin concentration predicts long-term mortality in 

maintenance hemodialysis patients with hepatitis B and/or C virus infections," JGH Open, vol. 5, 

no. 8, pp. 1344–1350, Aug. 2021. 

[57] Y. Nagao and M. Sata, "Serum albumin and mortality risk in a hyperendemic area of HCV infection in 

Japan," Virol. J., vol. 7, no. 11, pp. 375, Nov. 2010. 

mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive


Review 
JOURNAL OF UNIVERSITY OF BABYLON 

For Pure and Applied Sciences (JUBPAS)  
Vol.33  ; No.2  | 2025  

  

Page | 198 

in
fo

@
jo

u
rn

al
o

fb
ab

yl
o

n
.c

o
m

   
|  

 ju
b

@
it

n
e

t.
u

o
b

ab
yl

o
n

.e
d

u
.iq

 | 
w

w
w

.jo
u

rn
al

o
fb

ab
yl

o
n

.c
o

m
   

   
   

   
   

IS
S

N
: 2

31
2-

8
13

5 
 | 

 P
ri

n
t 

IS
S

N
: 1

9
9

2-
0

6
52

 
ــم

ج
جلــة 

ــــ
امعة ب
ـ

ل للعلــ
ـابــ

ــــــ
ص

وم ال
ـــ

رفــة 
ط

والت
ــ

بيقي
ــ

 ة
ــم

ج
جلــة 

ـــــ
امعة بـ

ــ
ل للعلـ

ـابــ
ـ

ص
وم ال

ـــ
ط

رفــة والت
ــ

بيقي
ــ

 ة
ـم

ج
جلــة 

ـــ
امعة بـ
ـ

ل للعلـ
ـابــ

ــ
ص

وم ال
ـ

ط
رفــة والت

ـــــــ
بيقي

ــ
 ة

 

[58] C.-H. Liu and J.-H. Kao, "Noninvasive Diagnosis of Hepatic Fibrosis in Hemodialysis Patients with 

Hepatitis C Virus Infection," Diagnostics, vol. 12, no. 6, pp. 2282, Jun. 2022. 

[59] G. G. M. Scarlata, A. Ismaiel, M. L. Gambardella, D. C. Leucuta, F. Luzza, D. L. Dumitrascu, and L. 

Abenavoli, "Use of Non-Invasive Biomarkers and Clinical Scores to Predict the Complications of 

Liver Cirrhosis: A Bicentric Experience," Medicina, vol. 60, no. 9, pp. 1854, Sep. 2024. 

[60] P. Salvatore, "Hepatitis C virus and cardiovascular: A review," J. Adv. Res., vol. 8, no. 3, pp. 161–168, 

Mar. 2017. 

[61] S. Marinaki, J. N. Boletis, S. Sakellariou, and I. K. Delladetsima, "Hepatitis C in hemodialysis 

patients," World J. Hepatol., vol. 7, no. 5, pp. 548–558, May 2015. 

[62] G. G. Luo and J. H. Ou, "Oncogenic viruses and cancer," Virol. Sin., vol. 30, no. 1, pp. 83–84, Jan. 

2015. 

[63] A. Virzì, A. A. Roca Suarez, T. F. Baumert, and J. Lupberger, "Oncogenic Signaling Induced by HCV 

Infection," Viruses, vol. 10, no. 7, pp. 538, Jul. 2018. 

[64] M. Ciorcan, L. Chisavu, A. Mihaescu, F. Gadalean, F. R. Bob, S. Negru, O. M. Schiller, I. D. Grosu, L. 

Marc, F. Chisavu, et al., "Chronic kidney disease in cancer patients, the analysis of a large 

oncology database from Eastern Europe," PLoS ONE, vol. 17, no. 4, pp. e0265930, Apr. 2022. 

[65] A. Facciorusso, V. Del Prete, A. Turco, R. V. Buccino, M. C. Nacchiero, and N. Muscatiello, "Long-

term liver stiffness assessment in hepatitis C virus patients undergoing antiviral therapy: Results 

from a 5-year cohort study," J. Gastroenterol. Hepatol., vol. 33, no. 2, pp. 942–949, Feb. 2018. 

[66] F. Ravaioli, A. Colecchia, E. Dajti, G. Marasco, L. V. Alemanni, M. Tamè, F. Azzaroli, S. Brillanti, G. 

Mazzella, and D. Festi, "Spleen stiffness mirrors changes in portal hypertension after successful 

interferon-free therapy in chronic-hepatitis C virus patients," World J. Hepatol., vol. 10, no. 6, pp. 

731–742, Jun. 2018. 

[67] E. Badia Aranda, C. Fernández Marcos, A. Puebla Maestu, V. Gozalo Marín, R. Vinuesa Campo, S. 

Calvo Simal, and J. Gómez Camarero, "Evolution of patients with chronic hepatitis C infection 

with advanced fibrosis or cirrhosis cured with direct-acting antivirals. Long-term follow-up," 

Gastroenterol. Hepatol., vol. 45, no. 12, pp. 767–779, Dec. 2022. 

[68] L. Yarlott, E. Heald, and D. Forton, "Hepatitis C virus infection, and neurological and psychiatric 

disorders—A review," J. Adv. Res., vol. 8, no. 7, pp. 139–148, Jul. 2017. 

[69] J. Faccioli, S. Nardelli, S. Gioia, O. Riggio, and L. Ridola, "Neurological and psychiatric effects of 

hepatitis C virus infection," World J. Gastroenterol., vol. 27, no. 5, pp. 4846–4861, May 2021. 

 

 

mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

