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Viral hepatitis is the 7th 
leading cause of mortality 

worldwide with HCV 
accounting for about half of 

this mortality. 

 



World J Gastroenterol. 2016; 22(34): 7824–7840. 



The Lancet Gastroenterology & Hepatology 2017, 161-176 



Epidemiology of Hepatitis C in Iran 

    Hepatitis C infection prevalence has  

decreased dramatically in Iranian HD 

population during the last decade. 

 

• 14.4% in 1999  

• 4.5% in 2006 

Alavian 2008 



• Overall incidence: 542 pts (1.7%) 

• Lowest incidence: 0% 

• Highest incidence: 5.4%  

The latest incidence of HD pts with 

HCV Ab positive: 2018 

Unpublished data 





HCV – RENAL TRANSPLANTATION 

RELEVANCE 

• High prevalence in renal population (Dialysis/Tx) 

 

 

• Liver diseases are the 4º cause of death for RT patients 
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Most renal transplant recipients 

(RTRs) have acquired HCV 

infection prior to transplantation.  

Romero E, et al. Transplant Proc. 2008;40(9):2933-5. 
 



Anti-HCV Ab 

Positive (n=41) 

Anti-HCV-Ab 

negative (n=868) 

P-value 

Duration on HD 

(months) 

39.6±6.0 18.4±1.9 0.001 

Retransplantation 

(yes/no) 

9/32 (21.9%) 61/807 (7.0%) 0.001 

Comparison of pretransplant factors between 

HCV-positive and HCV-negative pts 

Einollahi B, et al. J Gastroenterol Hepatol. 2003;18:836–840. 



There is a wide range of HCV 

infection prevalence (2.6-66%) 

among RTRs living in different 

countries. 

Moghaddam SM, Alavian SM, Kermani NA. Rev Med Virol. 2008;18(6):375-86. 

Einollahi B, et al. J Gastroenterol Hepatol. 2003;18:836–840. 

Fehr T, et al. Am J Kidney Dis. 2003;42:193-201. 

Mitwalli AH, et al. Nephron Clin Pract. 2006;102:72-82. 



Prevalence of HCV infection among Renal 
Transplant Recipients: 

1.8 to 8 percent  

HCV prevalence was 3.45 percent among 
normal-risk potential donors and 18.2 

percent among high-risk potential donors.  

Baid-Agrawal et al. Am J Transplant 2014 

Ellingson K, et al Am J Transplant 2011 



RT improves overall survival in HCV pts on HD 

the relative risk of 

mortality was 0.36 for 

RTRs, a 64% lower risk 

of death than wait-listed 

dialysis individuals  

Kokado Transplant Proc. 2000;32:1940–3 

Natural history of HCV infection in RTRs 



RT improves overall survival in HCV pts on HD 

No significant difference in 5-yr survival for 

HCV +ve RT recipients 

pre-transplantation HCV infection 

does not adversely affect medium-

term patient and graft survivals in 

RTRs . 

Einollahi  B. J Gastroenterol Hepatol. 2003;18:836–40 

Natural history of HCV infection in RTRs 



Significantly lower survival at 10 years,  

Patient survival (P=0.001) 65%5% versus 85%3%  

Graft survival (P=0.01) 49%5% versus 69%4% 

RT improves overall survival in HCV pts on HD 

No significant difference in 5-yr survival for HCV 

+ve RT recipients 

the survival rate of HCV-positive 

recipients appeared to decrease 

gradually over the long term, especially 

in the second decade following 

transplantation. 

Einollahi Transplant Proc. 2007;39:907–10 

Kokado Transplant Proc. 2000;32:1940–3 

Natural history of HCV infection in RTRs 







Mathurin P, et al. Impact of Hepatitis B and C Virus on  
Kidney Transplantation Outcome. Hepatology 1999 

 

The detrimental role of HCV upon patient  
and graft survival was confirmed by multivariate 

analysis in order to exclude the role 
of confounding factors 

(i.e., age, diabetes, time on dialysis, 
time after RT, etc)  



Mathurin P, et al. Impact of Hepatitis B and C Virus on Kidney Transplantation 
Outcome. Hepatology 1999 



 

Systematic review and meta-
analysis of observational 
studies (n=18; 133,530 
unique RT recipients)  

 
 
 

 

Fabrizi F, Messa P. Meta-analysis of observational studies:  
Hepatitis C and survival after renal transplant  

J Viral Hepat 2014 

 

 



Summary estimate for adjusted 

Relative Risk of all-cause 

mortality after RT:  

  

   1.85 (95% CI, 1.49; 2.31)  

 
Fabrizi F, Messa P. Meta-analysis of observational studies:  

Hepatitis C and survival after renal transplant. J Viral Hepat 2014 

 

 



Summary estimate for adjusted 

Relative Risk of all-cause graft 

loss after RT: 

 1.76 (95% CI, 1.46; 2.11)  

 

Fabrizi F, Messa P. Meta-analysis of observational studies:  
Hepatitis C and survival after renal transplant. J Viral Hepat 2014 

 

 























HCV-infected donors to HCV 
negative Recipients 

NO 



KDIGO guidelines 2008 

•kidneys from anti-HCV-positive deceased donors 
should be given to only HCV RNA-positive 
recipients. ( Lead to shorter waiting list) 

• In cases of HCV-positive living donors for HCV-
positive recipients, the risks of delaying 
transplantation for the antiviral treatment should 
be weighed against the benefits. 



Use of Increased Risk Donors 

What is the Risk of HCV Transmission 
to the Transplant Recipient? 

• Very small  chance for transmission (<0.5%) 
of HCV to an HCV-negative recipient with 
transplantation of a kidney from a treated or 
cleared HCV-positive donor 

 

 













HCV-associated renal disease post-transplantation 

Posttransplant proteinuria 

Membranoproliferative glomerulonephritis 

Membranous nephropathy 

Renal thrombotic microangiopathy  

Acute transplant glomerulopathy 

Chronic transplant glomerulopathy 

Mixed cryoglobulinemia (rare) 

PTDM or worsening of diabetic nephropathy 

Increased incidence of PTLD 

TB 



• Greater all-cause patient/graft loss in  

   RT-recipients with HCV related to 

    (in addition to chronic liver disease): 
 
-Higher rate of post-transplant diabetes (PTDM) 

-de novo or recurrent HCV-GN 

-chronic allograft nephropathy 

-exposure to calcineurin inhibitors  

Fabrizi F, Messa P. Meta-analysis of observational studies:  
Hepatitis C and survival after renal transplant. J Viral Hepat 2014 

 

 













Extrahepatic Manifestations of HCV 

Hematological and Lymphoid Disorders* 
   Mixed cryoglobulinemia  
 
  Non-Hodgkin B-cell lymphoma (NHL) 
 
  Aplastic anemia ( association ????) 
 
  Idiopathic thrombocytopenic purpura 

 
 
*Linked to lymphotropism of HCV to PBLs, dendritic cells,  

  BM,megacariocyte,vascular endothelium 
  and/or chronic antigenic stimulation  





• Yes,   

Every HCV (+)/RNA (+) patient 

Liver biopsy is not mandatory (we can rely on liver 

elastometry)  

Genotyping, viral load at D0 

During therapy, the patient is not a transplant candidate 

Should we treat HCV (+) kidney transplant candidates? 



















































Successful treatment of Hepatitis C in renal transplant recipients 
with direct-acting antiviral agents 

• 20 HCV (+) / RNA (+) KT patients treated with interferon-- free therapy 

88% were infected with genotype 1 

50% had biospsy-proven advanced hepatic fibrosis (Metavir F3 or F4) 

 

Sawinski D et al, AJT nov 2015 

 DAA treatment was initiatied 888 days post-

KTx ; the most commonly used regimen was 

sofosbuvir 400 mg/d in combination with 

simeprevir150 mg/d 

 All patients cleared the virus while on 

therapy 

 100% achieved a sustained virological 

response at 12 weeks after completion of 

DAA therapy 

Kinetics of HCV viral load clearance on DAA therapy. 



Efficacy and Safety of Sofosbuvir-Based Antiviral Therapy to Treat 
Hepatitis C Virus Infection AfterKidney Transplantation 

Kamar N et al. AJT 2015 

• 29 HCV (+) / RNA (+) KTx patients were given for 12 (n=19)  or 24 

weeks (n=6) sofosbuvir + another antivral drug. 

88% of patients had no detectable HCV/RNA 4 weeks after starting DAA 

therapy 

100% of viral clearance at end of viral therapy 

100% sustained virological response 12 weeks after completing DAA therapy.  



Efficacy and Safety of Sofosbuvir-Based Antiviral Therapy to Treat 
Hepatitis C Virus Infection AfterKidney Transplantation 

Combinations of DAAs and treatments 

Kamar N et al. AJT 2015 



Hepatitis C virus life cycle and mechanisms of action of direct-acting antivirals 



 

Thank you 

all for your 

attention 
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