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 Hepatitis C is often found in patients with end-stage renal disease (ESRD) 

undergoing hemodialysis (HD). This study evaluated the safety and 

efficacy of fix-combination Elbasvir/Grazoprevir (EBR/GZR) in patients 

with chronic HCV infection undergoing HD. We retrospectively 

investigated data of patients undergoing HD, treated with fix-combination 

of EBR 50 mg/GZR 100 mg for 12 weeks.  We assessed HCV RNA at 

end of therapy (early virologic response – EVR) and at 12 weeks after 

stopping therapy (sustained virologic response – SVR12). The main 

objective was to determine the percentage of patients who achieved 

SVR12. The secondary objective was to determine factors associated with 

HCV infection, EVR and safety of EBR/GZR therapy in patients 

undergoing HD. A total of 29 treatment-naïve patients were included. 

Patients undergoing a longer duration of HD (55.3 ± 30.6 vs 35.1 ± 27.8-

month, p=0.001), and non-diabetics (61.2% vs 34.4%, p=0.025), were 

associated with positive anti-HCV, whereas younger age and lower viral 

load were associated with complete EVR. Only 9 of 29 (31.0%) patients 

achieved complete EVR, whereas 20 of 29 (69.0%) patients achieved 

partial EVR. Overall, SVR12 achieved in 28 of 29 (96.6%) patients and 

only 1 (0.4%) patient with partial EVR not achieved SVR12. Only 3 

(10.3%) patients had dyspepsia and/or fatigue. No patient discontinued 

therapy due to side-effect. Our experienced showed that EBR/GZR fix-

combination therapy was effective for the treatment of chronic HCV 

infection in patients undergoing HD with minimal side effects. Factor 

associated with complete EVR was younger patients and lower viral load. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Chronic hepatitis C virus (HCV) infection is a serious health problem that affects more than 170 million 
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people worldwide [1], and may cause liver cirrhosis and hepatocellular carcinoma. The prevalence of HCV 

in hemodialysis (HD) patients is even greater. Data from the Dialysis Outcomes and Practice Patterns Study 

(DOPPS) show a very wide range of prevalence among the different countries studied [2]. Moreover, the 

survival of infected patients decreases with respect to those without the infection [3- 5]. A unique 

relationship exists between HCV infection and CKD, in that the natural history of either disease entity can 

lead to the other [6]. HCV infection can cause CKD [7], and increase progression of CKD to ESRD [8]. On 

the other hand, dialysis is a significant risk factor for HCV infection, mainly due to close contact with 

HCV-infected patients due to not applying universal precautions optimally in dialysis units [9]. In the last 2 

decades, the advent of direct acting antiviral drugs (DAA), has changed treatment patterns and significantly 

increased SVR rates for HCV infection, including HCV infection in CKD patients. Experience with DAAs 

in HCV-positive HD patients is scant, and is related to small patient series. Nevertheless, the results are 

very promising, reaching an SVR12 in the vast majority of patients [10- 12]. The regimen most commonly 

used in CKD patients, including on dialysis, is the combination of elbasivir/grazoprevir (EBR/GZR) and 

glecaprevir/pibrentasvir with an equivalent SVR at 12 weeks (99% vs 98%) [13]. This study aimed to 

evaluated the safety and efficacy of EBR/GZR fix-combination therapy in patients with ESRD who were 

undergoing HD. 

 

2. PATIENTS AND METHODS 

All patients undergoing hemodialysis (HD) were screened for HCV infection and subsequently assessed for 

HCV RNA. Eligible HCV RNA-positive patients were treated with the combination elbasvir 100 

mg/grazoprevir 50 mg once daily for 12 weeks. HCV RNA assessment was carried out after treatment was 

completed and the post-treatment week 12. HCV antibody detection was performed using a 

chemiluminescent microparticle immunoassay on an Architect i4000 SR auto analyser (Abbott, Chicago, 

IL, USA), whereas serum HCV RNA was measured using Xpert® HCV Viral Load (Cepheid®), with a 

lower quantitative detection limit of 6.1 IU/mL. The following was recorded in all cases: personal data, 

presence of comorbidities, time to start HD, hemoglobin level, complaints during treatment, and 

management of anemia during treatment. The reasons for deciding on non-treatment were the short life 

expectancy, and undetectable HCV-RNA. This study was performed in accordance with the ethical 

guidelines of the Helsinki Declaration, and the study protocol was approved by local ethic committee. 

Informed consent was waived because this study used patient medical record data. Additionally, the local 

ethics committee approved the research protocol with IRB number 400/178/K.3/302/2021. 

 

2.1 Definition of response 

Early virologic response (EVR) was defined as undetectable levels of HCV-RNA at week 12 (complete 

EVR) or ≥2 log reduction in HCV viral load from baseline (partial EVR). End of treatment response (ETR) 

and sustained virologic response (SVR) 12 were defined as non-detection of HCV RNA (i.e., HCV RNA < 

6.1 IU/ml) at the end of treatment and 12 weeks after the end of treatment, respectively. Adverse events 

(AEs) were recorded regularly in patients’ medical records. 

 

2.2 Statistical analysis 

Quantitative variables are expressed as a mean and standard deviation, and compared using the Student’s t-

test or Mann-Whitney U test as appropriate. Qualitative variables are expressed as percentage and compared 

using the Chi-square test. All technical data processing results were analysed by computerization using 

Statistical Product and Service Solution software, IBM SPSS Statistics 20, with a significance level of 0.05 

(α=0.05). 

 

3. RESULTS 
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3.1 Patients Characteristics 

Of the 68 patients who underwent HD, 32 (47.1%) had chronic HCV infection. Overall, 29 of 32 (90.6%) 

were treated with the elbasvir/grazoprevir regimen to completion, and the remaining 3 patients were not 

suitable for further treatment, which was unrelated to the treatment regimen. Table 1 shows the different 

characteristics of HD patients in our dialysis unit with anti-HCV (+) and HCV (–) test results. Of 29 

patients with HCV infected patients, the mean age of patients was 52.2 ± 12.9 years, and 62.5% were male. 

Diabetes accounts for about 34.4% (11 of 32) of the total causes of ESRD with positive HCV infection, 

whereas 61.1% in HD patients with negative HCV infection. The viral load of 29 patients before treatment 

was 1,560,501 ± 3,360,110 IU/mL. After 12-week treatment, the viral load was negative (complete EVR) in 

9 patients (31%), still positive (≥2 log reduction in HCV viral load from baseline) in 20 patients (partial 

EVR). Complete EVR was associated with younger age and lower viral load, which was significantly 

different from partial EVR (Table 2). At 12 weeks after completion of therapy, 28 of 29 patients (96.6%) 

achieved SVR, whereas the remaining 1 patient did not respond. There were 3 patients who felt weak 

during the first few weeks of therapy and sometimes accompanied by nausea. However, the patient can still 

complete therapy 

 

3.2 Factors associated with anti-HCV positive and complete EVR. 

Based on Table 1, it appears that in anti-HCV positive patients, the mean duration of dialysis was 

significantly longer than in anti-HCV negative patients, whereas in non-DM patients it was associated with 

a lower prevalence of HCV infection. Table 2 shows that younger age and lower viral load before treatment 

were associated with complete EVR. 

 

Table 1. Differences in characteristics of maintenance hemodialysis patients based on HCV antibody test 

result 

Variable HCV (+)  

patients (n= 32) 

HCV (–) 

patients (n=36) 

P value 

Age (years) 52.2 ± 12.9 57.2 ± 12.9 0.342* 

Male sex (%) 20 (62.5) 19 (52.8) 0.287** 

Time on RRT (months) 55.3 ± 30.6 35.1 ± 27.8 0.001*** 
Diabetes mellitus (%) 11 (34.4) 22 (61.1) 0.025** 

Hemoglobin (g/dL) 9.5 ± 2.1 8.8 ± 1.5 0.094* 

History of blood transfusion (%) 7 (21.9) 11 (30.6) 0.298** 

Treatment with ESA 31 (96.9) 36 (100) 0.471** 

Average IDWG (L) 2.9 ± 1.2 2.8 ± 0.6 0.531* 

Access vascular AV shunt (%) 29 (90.6) 34 (94.4) 0.558** 

Data are presented as number (%) or mean ± SD.  

RRT, renal replacement therapy, ESA; Erythropoiesis-Stimulating Agents; IDWG, intradialytic weigh gain; 

HCV, hepatitis C virus; *independent t test, **Chi-square, ***Mann-Whiney U test. 

 

Table 2. Comparison characteristic of patients based on virologic response 

Variable Virologic response P value 

 Complete EVR 

(n=9) 

Partial EVR (n=20) 

Age (years) 46.8 ± 11.6 57.0 ± 12.2 025* 

Male sex (%) 6 (66.7) 10 (55.6) 580** 

Time on RRT (months) 56.6 ± 24.2 63.2 ± 35.9 723*** 

Diabetes mellitus (%) 3 (33.3) 4 (22.2) 535** 

Viral load, PCR-RNA (IU/mL) 280,194 ± 421,891 2,136,639 ± 3,929,069 027*** 

Hemoglobin (g/dL) 9.9 ± 1.5 9.5 ± 2.4 690* 

History of blood transfusion (%) 3 (33.3) 3 (16.7) 326** 
Average IDWG (L) 2.6 ± 0.9 2.8 ± 0.7 670* 
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Data are presented as number (%) or mean ± SD.  

EVR, early virologic response; IDWG, intradialytic weigh gain; *independent t test, **Chi-square, 

***Mann-Whiney U test.  

 

4. DISCUSSION 

With the presence of direct-acting antiviral (DAA), HCV infection is now becoming a curable viral 

infection. Current DAA targets are focused on HCV NS3/4A protein (protease), NS5B protein (polymerase) 

and NS5A protein. These drugs increase cure rates to over 90% without the need for interferon and 

effectively treat all HCV genotypes [14]. Grazoprevir (GZR) is selective inhibitor of HCV NS3/4A 

protease, - proteases that are essential for viral polyprotein processing, RNA replication, and assembly - 

with broad activity across genotypes and resistant variants [15], while elbazir (EBR) interferes with the 

HCV NS5A protein, the protein that plays a critical role in the replication of HCV. In laboratory 

experiments with cells and HCV, it is active against most strains of HCV, including genotypes 1a, 1b, 2a, 

3a and 4a [14]. 

 

A combination of EBR and GZR was approved in many countries for the treatment of patients with chronic 

HCV and Gt 1 and 4 [16]. High SVR rates were achieved with combinations of these drugs in patients with 

HCV infection.  GZR + EBR + RBV resulted in a SVR12 rate of, 93% in patients with HCV mono-

infection and, 98% in patients who were co-infected with HIV [17]. In another study GZR + EBR + RBV 

resulted in an SVR12 rate of, 97%. Without RBV, GZR + EBR resulted in a SVR12 rate of 87%. SVR12 

rates were similar whether or not patients had HCV genotype 1a (92%) or genotype 1b (95%) [18]. Based 

on the C-SCAPE phase II study in patients with HCV infection genotype 2,4,5, or 6, showing that EBR / 

GZR ± RBV was unsatisfactory in patients with HCV Gt 2 or 5 infection. In HCV genotype 2 infection, 

SVR12 was achieved by 80% (24 of 30) of those receiving EBR / GZR + RBV while in genotype 5 SVR12 

without RBV was only 25% (one of four). SVR12 rates for HCV Gt 4 and 6 were similar to those found in 

other studies [19]. Our patients’ show that the combination of EBR / GZR produced complete EVR in 9 

(31%) patients, and partial EVR in 20 (69%) patients. SVR12 was achieved in 96.6% patients and only 1 

patient with partial EVR did not respond. Our results are similar to those of previous studies, which 

achieved an SVR at 12 weeks of 94% or 99% when the full analysis was performed [13]. 

 

4.1 Association between Type 2 DM with HCV infection 

Lots of evidence shows that the prevalence of positive HCV among type 2 DM patients is higher than in the 

general population, with incidence rates in western countries, Europe and the USA between 5% and 10%. 

Type 2 DM is associated with increased sensitivity to HCV infection, about 3.5 times the increased risk 

among patients with type 2 DM [20]. This increased sensitivity considered to be the result of more frequent 

exposure to medical interventions and instrumentation and compromised immunity [21-23]. Based on 

several in vitro studies, it has been proven that HCV replication may be favored by hyperinsulinemia and/or 

the increased serum levels of free fatty acids observed in patients with IR and T2DM [24,25]. In addition, in 

patients with type 2 diabetes, to some extent, this is related to immunocompromised state, which leads to 

derangements of immune function [26]. Our data show conflicting results, the proportion of patients with 

positive HCV is significantly higher in non-DM patients compared with DM (34.4% vs 61.1%, p = 0.025) 

(Table 1). The reason for the difference in this condition is unclear, perhaps because of the small number of 

patients in this study.  

 

4.2 Association between duration of HD with HCV infection 

The prevalence of chronic HCV infection in our HD unit was higher than in the UK (4%), but still lower 

than in Kuwait and Cuba [27]. The highest risk of transmitting HCV infection is strongly associated with 
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infected patients, due to failure to disinfect machine surfaces, chairs and other equipment commonly used 

by HD patients, rather than using isolated machines [27- 29]. On that basis, our HD unit does not use 

isolated HD machines specifically for HCV-positive patients. The prevalence of HCV is also closely 

associated with the length of time on HD [30]. Our data also show the same result, that the length of HD is 

associated with a higher incidence of patients with positive anti-HCV (Table 1). The data showed that the 

most important risk factors for acquisition of HCV in dialysis patients include blood transfusions and total 

spent time on dialysis [30], [31]. In others studies showed that the prevalence of HCV infection correlated 

strongly with time on dialysis, independently of the burden of transfusions [32]. Our data showed that there 

was no significant difference on history of blood transfusion between anti-HCV-positive and negative 

patients (Table 1). 

 

In HD centres, the most frequent contamination is the inappropriate disinfection and cleaning of surfaces, 

inappropriate handling of equipment by HD centre staff, improper administration of parenteral drugs [33]. 

These data strongly suggest that nosocomial transmission plays a crucial role. Therefore, the KDIGO 

workgroup for the prevention of HCV transmission in dialysis patients focused on the implementation of 

hygienic precautions concerning the staff of HD units and the sterilization of the dialysis machines. Of 

major importance is the fact that isolation of HCV infected patients does not seem to protect against HCV 

transmission in HD units and therefore it is not recommended [31], [33], [34].  

 

4.3 Association between genotype, viral load, and patient age with response of treatment  

Many factors have been shown to be related to therapeutic outcomes in HCV infection, which can be 

divided into host and viral-related factors. Among viral factors, HCV genotype and baseline level of HCV-

RNA are significant determinants of treatment outcome [35]. Based on the C-EDGE TN trial, in treatment-

naïve (TN) patients infected with Gt 1a or 1b and receiving EBR/GZR for 12 weeks without RBV, SVR12 

was 92% in patients infected with Gt 1a and 99% in those infected with Gt 1b [36]. The Phase II C-SCAPE 

study evaluated EBR/GZR with or without RBV in participants with HCV genotype 2, 4, 5, or 6 infection. 

Among participants with Gt 2 infection, SVR12 was achieved by 80% (24 of 30) of those receiving 

EBR/GZR + RBV. The addition of RBV to EBR/GZR appeared to increase SVR12 rates in participants 

with Gt 5 infection from 25% (one of four) to 100% (four of four). These results indicated that EBR/GZR ± 

RBV was unsatisfactory in patients with HCV Gt 2 or 5 infection [19]. Different from the results of the 

study in HCV patients treated with interferon alpha (IFN-α) and ribavirin combination therapy showed that 

HCV genotype 2 & 3 was one of the best positive predictors for SVR [37]. Based on package insert, the 

efficacy of ZEPATIER has not been demonstrated in HCV genotypes 2, 3, 5 and 6, so ZEPATIER is not 

recommended in patients infected with these genotypes [38]. Despite this, the results of study using DAA 

with sofosbuvir-based regimens showed that therapeutic responses were not associated with genotype, SVR 

rate in patients was 95.2% [10]. Likewise, based on the results of the study by, in HD patients with majority 

genotype 1 and 4 shows that in 100% of cases, an SVR was achieved after 24 weeks, regardless of the DAA 

regimen received [11]. Unfortunately, in this study we did not evaluate the genotype of HCV infection, so it 

cannot be determined whether patients who are partial EVR or patients who are non-responding are 

genotypes that are not recommended for EBR / GZR therapy. 

 

Age < 40 years and pre-treatment viral load < 0.2 million IU/mL are the best positive predictors for SVR.37 

Other study showed that patients aged <40 years experienced higher rates of SVR than did those aged ⩾40 

years (84.2% vs 30.2%) [39]. Our data show that pre-treatment viral load of 280,194 ± 421,891 IU / mL, 

and age 46.8 ± 11.6 years are associated with complete EVR that is significantly different from partial 

EVR. One non-response patient was a 64-year-old male with a pre-treatment viral load of 5,850,000 IU / 

mL, which was higher than the mean viral load in 29 patients (1,560,501 ± 3,360,110 IU / mL). 
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