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Abstract 
Background: The use of dedicated dialysis machines for HCV-infected patients is not recommended but hemodialysis units should ensure 
implementation of, and adherence to, strict infection control procedures designed to prevent transmission of blood borne pathogens. Direct 
acting antiviral therapies (DAA) are an important tool for hepatitis C virus elimination. However, reinfection among high risk population 
especially hemodialysis patients may hamper the elimination targets. The most important factor implicated in HCV transmission in dialysis 
unit is cross-contamination from supplies and surfaces as a result of failure to follow infection control procedures. Therefore, we estimated 
HCV reinfection rates among treated individuals on maintenance hemodialysis (MHD) in our dialysis center at Jinnah hospital. 
Aim: The primary objective of this study is to determine the rates of HCV reinfection after successful treatment, among patients on MHD. 
Methods: We analyzed data from Jinnah hospital dialysis center cohort on maintenance hemodialysis who previously took direct acting 
antiviral therapy (DAA) for treatment of hepatitis C in a prospective randomized interventional trial which included 36 patients. In this 
trial, group 1(18 patients) received 400 mg daily sofosbuvir/ 60 mg daily daclatasvir; while group 2 (18 patients) received thrice a week 
400 mg sofosbuvir/ daily 60 mg daclatasvir for 12 weeks. These patients were followed for one year after sustained virologic response 
(SVR) was achieved. During this time ‘universal precautions’ to prevent cross-contamination of HCV were implemented. HCV RNA 
PCR was measured at one year again. Reinfection was defined as a positive HCV RNA measurement at one year after achievement of 
SVR. Genotype was also assessed for patients who had positive HCV RNA by PCR. Crude reinfection rates per 100 person-years were 
calculated. As a secondary objective, one year mortality was also calculated in this treated population. 
Results: Of 32 patients who were treated with DAAs, SVR after one year of completion of treatment was 100% in group 1 and 85.8% in 
group 2. Overall SVR was 86.3%. None of the patients in group 1 had reinfection one year after achieving SVR while 2 out of 14 patients 
in group 2 were found to have reinfection with same genotype as previous. Overall reinfection rate was 2/32 (6.25%). Crude reinfection 
rate per 100 person-years was 6.25. One year mortality was 16% and 44% in group 1 and 2 respectively. 
Conclusion: Reinfection rate is low among successfully treated HCV patients on maintenance hemodialysis when strict implementation 
and adherence to ‘universal precautions’ is practiced. 
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Corresponding Author 
Professor Dr. Shafiq Cheema, MBBS, DABN, DAIM, FACP, FASN (USA) 
Department of Nephrology, 
Jinnah Hospital/ Allama Iqbal Medical College,  
Lahore, Pakistan. 
Email: shafiqcheema@yahoo.com 

 
Received: April 27, 2020. Accepted July 27, 2020.      PJKD 2020;4(3):290-293 
                                                       

 
Introduction: 
Hepatitis C virus (HCV) infection is a global health and economic problem and hemodialysis has always been a risk factor for acquiring 
HCV infection, as shown by numerous outbreaks and HCV cross-infections that have occurred in hemodialysis units.1-3  Earlier studies 
conducted have shown an HCV prevalence in hemodialysis patients that ranged from 2.6 to 60% (10-fold higher than the general 
population), with higher prevalence correlating with longer duration of hemodialysis.

4-6
  

 
The risk of HCV transmission in hemodialysis units has declined over years due to improved testing and infection control practices.7,8 
Several studies have shown that patients on chronic hemodialysis have an increased overall mortality risk if they have chronic hepatitis C 
infection.9,10 There are also some data showing that chronic hepatitis C may be a risk factor for developing renal cell carcinoma and 
increases the risk of serious infections in renal transplantation recipients.

11,12 Pegylated- interferon  alone  or  in  combination  with  ribavirin  
(RBV)  have  been  the  mainstay  of  treatment for  HCV  infection  in hemodialysis patients but is  associated  with  longer  treatment  
duration,  poor  virologic  response with low  efficacy, lesser  tolerability , high  frequency  of  adverse  effects,  and  requires  close  
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supportive  care.13 The availability of direct-acting antiviral agents (DAAs) has sparked major enthusiasm for treating persons with HCV 
who have chronic renal impairment, especially since many of these individuals have not been eligible for treatment given the toxicities 
associated with interferon and ribavirin-based therapy.14 Since HCV infection negatively impacts dialysis patients in terms of morbidity 
and mortality compared with non-HCV dialysis patients, effective treatment is especially essential. New generation DAAs like NS5B 
inhibitor sofosbuvir (SOF) combined with NS5A inhibitor daclatasvir (DCV), with or without ribavirin (RBV) have already been shown 
to be highly effective and tolerable in treating HCV infection in patients on maintenance hemodialysis. After establishing the fact that 
direct-acting antiviral agents are an important tool for hepatitis C virus elimination in hemodialysis population, the next step is to measure 
the reinfection rates in this high risk population as reinfection may hamper the elimination target. In HD facilities, the most common 
lapses of healthcare quality are contamination of dialysis systems, inadequate disinfection and cleaning of environmental surfaces, 
improper contact of health care staff with equipment and patients, and mishandling of parenteral medications.15,16 Therefore, this study is 
designed to determine reinfection rates after successful treatment with DAAs in hemodialysis population provided strict infection control 
practices are applied. 
 
Patients and Methods: 
Trial Design and Participants 
We analyzed data from the same cohort who previously took direct DAA for treatment of hepatitis C in a prospective randomized 
interventional trial including 36 patients.17 In this trial, group 1(18 patients) received 400 mg daily sofosbuvir/ 60 mg daily daclatasvir; 
while group 2 (18 patients) received thrice a week 400 mg sofosbuvir/ daily 60 mg daclatasvir for 12 weeks and patients with compensated 
cirrhosis were given treatment for 24 weeks (shown in figure).  
Outcomes and Follow Up 
These 32 treated patients were followed for one year after sustained virologic response (SVR) was achieved. During this time ‘universal 
precautions’ to prevent cross-contamination of HCV were implemented. HCV RNA PCR was measured at one year again. Reinfection 
is generally defined as a case in which an initial infection is completely resolved prior to a subsequent infection. This can be either a 
reinfection with a different genotype/subtype compared to the initial infection, or with the same subtype but a different strain. Reinfection 
in this follow up was defined as a positive HCV RNA measurement at one year after achievement of SVR. Genotype was also assessed 
for patients who had positive HCV RNA by PCR to assess whether it is a reinfection or cross over infection. Crude reinfection rates per 
100 person-years were calculated. As a secondary objective we also calculated one-year mortality in this treated population.  
 

 
Results:  
Of these 32 treated patients, none of the patients in group 1 had reinfection one year after achieving SVR while 2 out of 14 patients in 
group 2 were found to have reinfection with same genotype as previous one. SVR after one year of completion of treatment was 100% in 
group 1 (daily sofosbuvir and daclatasvir) and 85.8% in group 2 (daily daclatasvir and thrice weekly sofosbuvir). Overall SVR was 86.3%. 
Overall reinfection rate was 2/32 (6.25%). Crude reinfection rate was 6.25 cases per 100 person years. One-year mortality was 16% and 
44% in group 1 and 2 respectively with overall mortality of 30%.  
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Discussion: 
HCV is endemic in Pakistan and 6.8% population of Pakistan may be infected with HCV which is almost 40% increase in HCV 
seroprevalence among the general population in recent years.18,19 The high sustained virologic response rate with the newer medications 
has been found in populations typically considered difficult-to-treat. The newer DAAs which can be safely used in patients with advanced 
CKD are not yet available in Pakistan and options are further limited as about 80-90% of the patients are infected with genotype 3.20 SOF 
based regimens are backbone of current regimen to treat HCV and once-daily oral daclatasvir plus sofosbuvir was associated with high 
rates of sustained virologic response among hemodialysis patients infected with HCV genotype 1, 2, or 3.17 This background study is by 
far the largest study from Pakistan showing that SOF based therapy can be safely and effectively used to treat HCV in patients undergoing 
MHD and to found the re-infection in this high risk population is also the first follow up study.  
 
HCV reinfection is a particular concern in patients, who continue to engage in high risk behaviors such as injection drug use, HIV/HCV 
co infection.21 Similarly, hemodialysis patients are also considered as high-risk population. Since intravenous drug use remains the leading 
cause of HCV infection and reinfection, several studies have addressed HCV reinfection following treatment-induced clearance among 
people who inject drugs.22  In Vancouver, the incidence of first HCV infection was 7.3 cases per 100 person years and the risk of reinfection 
after HCV treatment was 3.2 cases per 100 person years.23  In Amsterdam, the local incidence of first HCV infection of 0.35 cases per 100 
person years, significantly lower than in Vancouver   and the risk of reinfection after HCV treatment was 0.76 cases per 100 person years.24 
In another Australian study, incidence of potential HCV reinfection among participants with HCV clearance with 42 per 100 person years 
(95% CI, 25–61/100 PY) was comparable to the incidence of initial HCV infection among HCV negative participants.25  
 
A study from Spain followed 118 prisoners (81% injection drug users) treated for HCV who had achieved a sustained virologic response 
between 2003 and 2009 and found that the incidence of reinfection was high, especially among those who reported ongoing injection drug 
use.26 At follow-up, HCV reinfection was identified in nine former injection drug users; seven with an HCV genotype switch — for an 
overall reinfection rate of 5.27 cases per 100 person years. The incidence of reinfection was significantly higher among people who were 
actively using drugs (hazard ratio HR = 12.47; 95% CI: 2.90–53.71), people who were HIV co-infected (HR = 9.95; 95% CI: 1.73–
57.34) and those engaging in more than one risk behavior after treatment (HR = 7.47; 95% CI: 1.19–46.89).  
 
The metanalysis of these studies concluded that in HCV mono-infected patients with no recognized risk factors, the pooled estimate of 
reinfection rate and summary 5-year reinfection risk were zero.21 In HCV mono-infected patients engaging in activities that are higher risk, 
the pooled reinfection rate was 19.06/1000 person years (95% CI, 11.42–28.16) leading to a summary five-year risk of 10.67% (95% CI, 
6.38%–15.66%).In HIV/HCV co-infected patients, the pooled reinfection rate was 32.02/1000 person years (95% CI, 0.00–123.49) 
leading to a summary five-year risk of 15.02% (95% CI, 0.00%–48.26%). The review concluded that most patients continue to have a 
sustained virologic response (i.e. no reinfection) five years post-treatment. The greater reinfection risk among people engaging in higher 
risk activities and among people with HIV-HCV co-infection highlight the need for prevention campaigns specifically targeted at these 
groups. Similarly, in our study the pooled reinfection rate in HCV mono-infected patients on hemodialysis was 2/32 (6.25%) comparable 
with other high-risk population and crude reinfection rate per person year was 0.0624. Therefore, the focus should be on prevention 
strategies. 
 
Hemodialysis units have responsibility to ensure implementation of, and adherence to, strict infection-control procedures designed to 
prevent nosocomial transmission of blood-borne pathogens, including HCV (strong evidence) between patients in their care, either directly 
or via contaminated equipment or surfaces. Recommendations of National kidney foundation include dialysis unit design should facilitate 
implementation of infection control strategies, time between shifts should be sufficient to enable effective machine and surface 
decontamination, ease of disinfection should be a consideration when selecting new equipment, ensure that infection-control staff training 
and vigilance is maintained during changes to staff-to-patient ratios or employment of new staff, carry out regular risk assessments and 
develop procedures to reduce or remove hazards. Isolating HCV-infected patients as an alternative to strict infection-control procedures 
for preventing transmission of blood-borne pathogens (weak evidence), using dedicated dialysis machines for HCV-infected patients 
(moderate evidence) is not recommended by National kidney foundation. 
 
Conclusion 
Reinfection rate is low among successfully treated HCV patients on maintenance hemodialysis when strict implementation and adherence 
to ‘universal precautions’ is practiced. HCV RNA negative patients can also be dialyzed in the same unit with other HCV RNA positive 
patients and dedicated HCV negative machines is not needed. Mortality remains high in this cohort consistent with several meta-analyses 
concluding that HCV is an independent and significant risk factor for death in ESRD patients on dialysis. 
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