


2

Special thanks

Emeritus Professor of Medicine & Nephrology , Kasr-El-Aini

Medical School in Cairo, Egypt

Chairman Cairo Kidney Center

Rashad Barsoum

Professor of Medicine & Nephrology , Kasr-El-Aini Medical 

School in Cairo, Egypt

president of the Egyptian society of Nephrology and 

Transplantation

Gamal Saadi

Prof of Medicine & gastroenterology

Medical Director of Liver Transplantation, Indiana University 

Hospitals.

Paul Kwo

Professor of Clinical Medicine at the Université catholique de 

Louvain. Brussels, Belgium

Head of the Department of Nephrology of the Cliniques

Universitaires Saint Luc

MICHEL JADOUL



Updating HCV 

Management in Renal 

Patients

By

May Hassaballa
Prof. Of Internal Medicine & Nephrology

Cairo University





16







Effect of HCV on the the kidney

▪ Implicated in CKD onset

▪ Accelerates progression of CKD to ESRD

▪ Increased risk of mortality in Dx patients

▪ Reduced long term patient and graft survival 

after Tx
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HCV: Virologic Status of Renal Transplant Recipients

HCV infection is associated with lower graft and recipient survival

Gentil MA et al. Nephrol Dial Transplant. 1999;14:2455-2460.

Graft Survival
Patient Survival

Graft and Recipient Survival
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Direct-Acting Antivirals

▪ Host targeting

▪ IFN free regimens

▪ Effective (SVR rates 80 – 100%)

▪ Shorter regiments (12 weeks or even 8 weeks)

▪ Less side effects

▪ Many drugs not eliminated by the kidney



HCV Structure and site for DAAs

CORE E1 E2 P7 NS2 NS3    NS4A NS4B NS5A NS5B
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SBV/RBV

SBV/SMV

SBV/LDV (Harvoni)

SBV/DCV

PRV/OBV/r (Qurevo) +/- DSV

DCV/ASV/BCV

GRV/EBV

Determining Factors

The stage of liver disease [EASL Grade A1]: 

• Compensated cirrhosis: +RBV 12W / - 24W

• Decompensated cirrhosis: SBV + DCV / LDV 

• Avoid  Qurevo

Presence of co-morbid conditions and related chronic drug 
administration [EASL Grade A1]
Previous antiviral treatment with interferon or direct anti-viral agents

Genotype

X



Directly Acting Antivials
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GFR > 30 ml/minGFR < 30 ml/min
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Those with GFR<45 ml/min had higher rates of worsened renal 
function
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Japanese Studies, 2016 Daclatasvir - Asunaprevir

10 Patients

21 Patients

18 Patients

100% 

SVR12
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PEARL I: ABT-450/RTV + Ombitasvir±
RBV in Tx-Naive Noncirrhotic GT4 Pts

▪ Open-label, nonrandomized phase II trial

▪ Primary endpoint: SVR12

• Interim results, SVR12 available for Tx-naive arms only

ABT-450/RTV + Ombitasvir + RBV (n = 42)

ABT-450/RTV + Ombitasvir (n = 44)

Wk 12

Hezode C, et al. EASL 2014. Abstract O58. Reproduced with permission.

ABT-450/RTV 150/100 mg once daily; ombitasvir 25 mg once daily; RBV 1000-1200 mg/day.

Figure shows design of presented arms from Substudy 1 only. Substudy 2 in patients with compensated 

cirrhosis is ongoing; arms not shown.

Noncirrhotic, treatment-naive 

patients with GT4 HCV 

Noncirrhotic, partial or null 

responder, or relapser with 

GT4 HCV 

ABT-450/RTV + Ombitasvir + RBV (n = 49)

Noncirrhotic, treatment-naive 

patients with GT4 HCV 

SVR12, %

90.9

100

Not reached
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CKD on Conservative Rx
Basic 

Combination
RBV Duration

(weeks)
GT1 data GT4

data
eGFR>30

SVR12
eGFR<30

SVR12

Paritaprevir/ 
Ritonavir+ 
Ombitasvir
(Qurevo)

Yes 12 RUBY-1 PEARL-1
Extrapolation

100% 100%

Grazoprevir/
Elbasvir

(Zepatier)

No 12 C-SURFER C-EDGE
Extrapolation

100% 99%

Sofosbuvir
(Sovaldi)+ 
Simeprevir

(Olysio)

No 12 COSMOS
Bhamidimarri

Sofo ½ dose

93%
87%

Daclatasvir
Asunaprevir

No 12 Japanese 
study

100%

Ledipasvir + 
Sofosbuvir 
(Harvoni)

Yes

No

12
12
12

ION-1 GS-US-337-1119, 
O056

SYNERGY

97.7%
93%
95%

Avoid

Sofosbuvir
(Sovaldi)

Yes 24 Egypt 
Ancestry

90% Avoid







Dialysis-related 
Pharmacokinetics

Protein binding

Molecular size

Molecular charge  

Studies on dialysance PK of different 

DAAs underway

Results of Clinical Trials

529.45

61%

-ve
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CKD on Dialysis
Basic 

Combination
RBV Duration

(weeks)
GT1 data GT4

data
eGFR>30

SVR12
eGFR<30

SVR12
Dialysis

Paritaprevir/ 
Ritonavir+ 
Ombitasvir
(Qurevo)

Yes 12 RUBY-1 PEARL-1
Extrapolation

100% 100% Removed

Grazoprevir/
Elbasvir

(Zepatier)

No 12 C-SURFER C-EDGE
Extrapolation

100% 99% Negligible

Sofosbuvir
(Sovaldi)+ 
Simeprevir

(Olysio)

No 12 COSMOS
Bhamidimarr

i
Sofo ½ dose

93%
87%

Yes

No

Daclatasvir
Asunaprevir

No 12 Japanese 
study

100% No
Unknown

Ledipasvir + 
Sofosbuvir 
(Harvoni)

Yes

No

12
12
12

ION-1 GS-US-337-1119, 
O056

SYNERGY

97.7%
93%
95%

Avoid

Unknown

Peg-
Interferon

Yes 48 Egyptian 
experience

40-60%



Pharmacokinetics

Interferon – >95%

Ribavirin- 61%
2nd wave DAAs- >90%

2nd wave DAAs- <10%

Cytochrome P450Proximal Tubules



Dose Adjustments in Chronic Kidney 

Disease

Creatinine Clearance PEG IFN alfa 2a, μg/wk
PEG IFN alfa 2b, 

μg/kg/wk
Ribavirin Daily

> 50 ml/min 180 1.5 1000-1200 mg/day

30-50 mL/min 180 1.125

Alternating doses, 

200 mg and 400 mg every 

other day

Less than 30 mL/min 135 0.75 200 mg/day

Hemodialysis 135 0.75 200 mg/day



Kidney  

Transplantation
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[SP747] SUCCESSFUL CONTROL OF FIBROSING CHOLESTATIC HEPATITIS C WITH 

SOFOSBUVIR IN A KIDNEY TRANSPLANT RECIPIENT.

Alessandra Palmisano1, Anna Maria Degli Antoni2, Augusto Vaglio1, Giovanni Piotti1, Elena 

Cremaschi1, Carlo Buzio1, Umberto Maggiore1

1University Hospital of Parma, Parma, Italy2University Hospital of Parma, Parma, Italy. 

INTRODUCTION AND AIMS: Fibrosing cholestatic (FCH) hepatitis C is characterized by high HCV load causing direct 

hepatotoxicity, progressive hepatic failure and death. The standard treatment of choice, based on interferon plus ribavirine, 

is risky in kidney transplant recipients, being associated with steroid-resistant acute rejection and graft loss. Recently, 

sofosbuvir, a novel oral nucleotide NS5B polymerase inhibitor, has been successfully employed for the treatment of chronic 

HCV infection in phase III randomized clinical trials. However, there are no published reports documenting the use of 

sofosbuvir for the treatment of FCH hepatitis C in kidney transplant recipients. Herein, we describe a case of an HCV-HIV 

positive patient who developed a fibrosing cholestatic hepatitis C after kidney transplantation treated with sofosbuvir.

METHODS: CASE REPORT: A 47-year-old man was admitted because of a progressive deterioration of liver functions tests. 

He had received a kidney transplant 40 days earlier under standard immunosuppressive therapy (basiliximab induction, 

maintenance with cyclosporine [average blood trough levels 150, ng/mL], MMF [1g/bid], and methylprednisolone [4mg/day]). 

The post-operative period was uneventful, and graft function was stable (serum creatinine 1.7mg/dL). His medical history 

was significant for chronic HCV infection not responsive to the interferon based therapy but with no signs of progressive 

chronic liver disease, HIV infection on antiretroviral treatment with undetectable viremia since 6 years, and ESRD due to HIV 

collapsing FSGS 11 years earlier. At the time of transplantation, HCV-RNA levels were 265.400 IU/mL. Total serum bilirubin

levels, which were 3.8 mg/dl at the time of admission, increased up to 5.8 mg/dl over the following 2 weeks. Serum gamma-

GT and ALT peaked at 461 IU/L and 577 IU/L respectively (day 6 from admission). HCV viremia increased up to 69.326.200 

IU/mL, whereas HIV-RNA remained undetectable. Liver biopsy (day 1 from admission) showed FCH with intracellular viral 

inclusions. MMF treatment was withdrawn and cyclosporine dose was halved. Despite a plateauing of the liver function 

tests, HCV-RNA viral load did not decline significantly. Two months after admission, we started treatment with sofosbuvir

(compassionate use) plus rivabirin.

RESULTS: After four weeks of therapy HCV RNA became undetectable and all the liver function tests returned to the normal 

range. The patient did not develop treatment side effects a part from anemia requiring Epoetin 40000/IU per week. Three 

months from admission, the patient underwent a renal graft biopsy that did not show signs of rejection. Cyclosporine 

dosage was increased to reach to standard blood levels, but MMF was not resumed. At last follow up (6 months from 

admission), there was no detectable HCV and HIV, liver function tests were normal and renal function was stable (creatinine

1,7 mg/dL).

CONCLUSIONS: The present case shows that IFN free sofosbuvir based therapy may be a safe and effective approach for 

treatment of fibrosing cholestatic hepatitis C in kidney transplant recipients



Outcomes of liver 

enzyme parameters 

during and after 

antiviral therapy. 

*Friedman test. EOT, 

end of therapy

• SBV/RBV 3

• SBV/DCV 4

• SBV/SMV+- RBV     7

• SBV/LDV+- RBV     10

• SBV/RBV + PegINF 1

25 Patients

10 F3-F4

15 F1-F2



20 Patients

• SBV/SMV   9

• SBV/RBV   3

• SBV/LDV   7

• SBV/DCV   1

Kinetics of HCV viral load clearance on DAA 

50% advanced 

hepatic fibrosis
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Study Population

73

42% advanced fibrosis/cirrhosis



Fig 3. Sustained Virologic Response.

Lin MV, Sise ME, Pavlakis M, Amundsen BM, Chute D, et al. (2016) Efficacy and Safety of Direct Acting Antivirals in Kidney 

Transplant Recipients with Chronic Hepatitis C Virus Infection. PLOS ONE 11(7): e0158431. doi:10.1371/journal.pone.0158431

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0158431

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0158431
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• SBV/RBV 3

• SBV/DCV 4

• SBV/SMV+- RBV     7

• SBV/LDV+- RBV     10

• SBV/RBV + PegINF 1

25 Patients

20 Patients

• SBV/SMV   9

• SBV/RBV   3

• SBV/LDV   7

• SBV/DCV   1

The Austrian Experience 25 Patients

Daclatasvir after kidney transplantation
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* Child-Pugh A, B or C, MELD score 8-40, hepatocarcinoma allowed

** = 3 months post-transplant, no rejection, any immunosuppressive regimen

RBV : 600 mg/day (bid dosing), adjusted to 1000 mg/day, based on hemoglobin and 

creatinine clearance
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Paritaprevir/Ombitasvir/Dasabuvir/RBV 

post OLT: Preliminary Efficacy Results
%

 P
at

ie
n

ts

100%

34/34

97.0%

34/34

100%
96.2%

32/33 25/26

SVR4 SVR12RVR

(Week 4)

EOTR

(Week 24)

Dose adjustments with tacrolimus and cyclosporin easily 
addressed 

Ombitasvir DasabuvirParitaprevir



Transplant eGFR>30

Basic Combination RBV Duration
(weeks)

GT1 data GT4 data SVR12

Ledipasvir + Sofosbuvir 
(Harvoni) No

12

24

Colombo et 
al.,

Colombo et al.,
100%

98%

Daclatasvir + Sofosbuvir Yes
600mg

12 ALLY-1 EASL 
recommend-

ation

97%

Paritaprevir/ 
Ritonavir+ Ombitasvir
(Qurevo)

Yes 12 CORAL-I PEARL-1
Extrapolation

97%





Nature and stage of chronic kidney disease

Compelling Indications:

1. HCV-infected patients who have already received a kidney 
transplant 

2. Patients on the waiting list for kidney transplantation

[Class I, Level B (AASLD 2015)]

[Class I, Level B (AASLD 2015)] & [A1 EASL] 

➢ In critical situations where KTx cannot wait, treatment may be postponed to follow the 
transplant, yet at the expense of increased risk of acute post-transplant complications.

3. Mesangiocapillary glomerulonephritis 

4. Nephrotic syndrome due to any histopathological type of 
glomerulonephritis

5. Patients on regular dialysis

[Class IIa, Level B (AASLD 2015)]

[Class IIa, Level B (AASLD 2015)]

[Class IIa, Level C (AASLD 2015)]



Nature and stage of chronic kidney disease

(To be considered on individual case to case basis by a panel of 

experts; priority to higher severity grades and life threatening co-morbid 

conditions that are likely to tolerate and benefit from eradication of HCV 

infection)

1- Patients in CKD stages 3-5 (eGFR < 60 ml/min/1-73sqm), 

regardless of etiology ( not graded) 

2- De-novo HCV infection persisting for over 12 weeks in patients 
with any grade CKD.

[KDIGO 2008 (Weak)]

Potential Indications:





▪ HCV can now be cured by DAA

▪ DAA can be used across all genotypes and in all 

stages of liver and kidney disease

▪ Where possible, antiviral therapy should be given to 

potential transplant recipients before listing for renal 

transplantation.

▪ Paritaprevir/r/Ombitasvir (Qurevo) & 

Grazoprevir/Elbasvir (Zepatier) are best options for 

Dx patients, other options include

93

Sofosbuvir /simeprevir

Sofosbuvir/daclatasvir

Sofosbuvir/ RBV



▪ Treatment options in kidney transplant patients 

include

▪ Sofosbuvir / Ladipasvir (Harvoni)

▪ Sofosbuvir/ Daclatasvir

▪ Paritaprevir/Ombitasvir//RBV (Qurevo)

▪ Sofosbuvir /simeprevir

▪ Sofosbuvir/ RBV

▪ Interferon should be completely avoided in kidney 

transplant recipients
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Thank You


