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1.1.1 	We	recommend	screening	all	pa2ents	for	HCV	infec2on	at	the	2me	of	
	ini2al	evalua2on	of	CKD.	(1C)	

	
1.1.1.1 	We	recommend	using	immunoassay	followed	by	nucleic	acid	tes2ng	

(NAT).	(1A)	
 
1.1.2	 	We	recommend	screening	all	pa2ents	upon	ini2a2on	of	in-center	

	hemodialysis	or	upon	transferring	to	another	dialysis	facility	or	
	modality	for	HCV	infec2on.	(1A)	

	
1.1.2.1	 	We	recommend	using	NAT,	or	immunoassay	followed	by	NAT.	(1A)	
 
1.1.3 	We	suggest	screening	all	pa2ents	upon	ini2a2on	of	peritoneal	dialysis	

	or	home	hemodialysis	for	HCV	infec2on.	(2D)	
	
1.1.4 	We	recommend	screening	all	pa2ents	for	HCV	infec2on	at																					

	 	the	2me	of	evalua2on	for	kidney	transplanta2on.	(1A) 

Chapter 1: Detection and Evaluation of HCV in CKD 
HCV Screening of Patients with CKD 
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1.2.1 	We	recommend	screening	in-center	hemodialysis	pa2ents	for	HCV	
	every	6	months.	(1B)	

	
1.2.1.1 	Report	any	new	HCV	infec2on	iden2fied	in	a	hemodialysis	pa2ent	to	

	the	appropriate	public	health	authority.	(Not	Graded)	
1.2.1.2 	If	a	new	HCV	infec2on	is	iden2fied	in	a	hemodialysis	facility,	we	

	recommend	all	pa2ents	within	the	facility	who	were	NAT	nega2ve	be	
	tested	for	HCV	infec2on	and	the	frequency	of	subsequent	HCV	tes2ng	
	for	these	pa2ents	be	increased.	(1A)	

1.2.1.3 	We	recommend	hemodialysis	pa2ents	with	resolved	HCV	infec2on	
	undergo	repeat	tes2ng	every	6	months	using	NAT.	(1B)	

	
1.2.2  We suggest patients have serum alanine aminotransferase (ALT) level 

 checked upon initiation of in-center hemodialysis or upon transfer to 
 another facility or modality. 
 We suggest NAT-negative hemodialysis patients have serum 
 alanine aminotransferase (ALT) level checked monthly. (2B) 

Chapter 1: Detection and Evaluation of HCV in CKD 
Follow-up HCV Screening of in-Center HD Patients 
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1.3.1 	We	recommend	HCV-infected	pa2ents	with	CKD	be	assessed	for	liver	
	fibrosis.	(1A)	

	
1.3.2 	We	recommend	an	ini2al	non-invasive	evalua2on	of	liver	fibrosis.	(1B)	
	
1.3.3 	When	the	cause	of	liver	disease	is	uncertain	or	non-invasive	tes2ng	

	results	are	discordant,	consider	liver	biopsy.	(Not	Graded)	
	
1.3.4 	We	recommend	assessment	of	portal	hypertension	in	CKD	pa2ents	

	with	suspected	advanced	fibrosis	(F3-4).	(1A) 

Chapter 1: Detection and Evaluation of HCV in CKD 
Liver Testing in Patients with CKD and HCV Infection 
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1.3.1 	We	recommend	HCV-infected	pa2ents	with	CKD	be	assessed	for	liver	
	fibrosis.	(1A)	

	
1.3.2 	We	recommend	an	ini2al	non-invasive	evalua2on	of	liver	fibrosis.	(1B)	
	
1.3.3 	When	the	cause	of	liver	disease	is	uncertain	or	non-invasive	tes2ng	

	results	are	discordant,	consider	liver	biopsy.	(Not	Graded)	
	
1.3.4 	We	recommend	assessment	of	portal	hypertension	in	CKD	pa2ents	

	with	suspected	advanced	fibrosis	(F3-4).	(1A) 

Chapter 1: Detection and Evaluation of HCV in CKD 
Liver Testing in Patients with CKD and HCV Infection 
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1.4.1 	We	recommend	that	all	pa2ents	be	assessed	for	kidney	disease	at	the	
	2me	of	HCV	diagnosis.	(1A)	

	
1.4.1.1 	Screen	for	kidney	disease	with	urinalysis	and	es2mated	glomerular	

	filtra2on	rate	(eGFR).	(Not	Graded)	
	
1.4.2 	If	there	is	no	evidence	of	kidney	disease	at	ini2al	evalua2on,	pa2ents	

	who	remain	NAT	posi2ve	should	undergo	repeat	screening	for	kidney	
	disease.	(Not	Graded)	

	
1.4.3 	We	recommend	that	all	CKD	pa2ents	with	a	history	of	HCV	infec2on,	

	whether	NAT	posi2ve	or	not,	be	followed	regularly	to	assess	for	
	progression	of	kidney	disease.	(1A)	

	
1.4.4 	We	recommend	that	all	CKD	pa2ents	with	a	history	of	HCV	infec2on,	

	whether	NAT	posi2ve	or	not,	be	screened	and,	if	appropriate,		
	vaccinated	for	HAV	and	HBV,	and	screened	for	HIV.	(1A) 

Chapter 1: Detection and Evaluation of HCV in CKD 
Other Testing of Patients with HCV Infection 
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DAA for HCV: Site of Action 

Pockros PJ et al. Clin Pharmacol Ther 2014; 95:78 

NS5A:	nonstructural	protein	5A;	NS5B:	nonstructural	protein	5B;	NNPI:	non-nucleoside	polymerase	inhibitor	



DAA for HCV: Molecular Targets 

Majumdar A et al. Drugs 2015: 75:823–834 

NS5A:	nonstructural	protein	5A;	NS5B:	nonstructural	protein	5B;	NNPI:	non-nucleoside	polymerase	inhibitor	



DAA for HCV: Summary by Class 

NS5A:	nonstructural	protein	5A;	NS5B:	nonstructural	protein	5B;	NNPI:	non-nucleoside	polymerase	inhibitor	

-	PREVIR		 -ASVIR		 -BUVIR	

Site	of	Ac2on	
NS3	Protease	

inhibitors	

NS5A	

inhibitors	

Nucleos(t)ide	
NS5B	

Polymerase	

inhibitors	

Non-nucleoside	

NS5B	
Polymerase	

inhibitors	
Potency	 High	

1st	generaRon		

	variable	genotypes	

2nd	generaRon	

Increasingly	pangenotypic	

High	

Increasingly	
pangenotypic	

Moderate-High	

Pangenotypic	

Variable	

Variable	among	
HCV	genotypes	

Barriers	to	
resistance	

Low	

1a	<	1b	

Low	

1a	<	1b	

High	

1a	=	1b	

Very	low	

1a	<	1b	

Drug	interac2on	
poten2al	

High	 Low	to	moderate	 Minimal	 Variable	



Use of DAAs in CKD and ESRD 

Kwo PY and Badshah MB Curr Opin Organ Transplant 2015; 20: 235–241 



2.1 	We	recommend	that	all	CKD	pa2ents	infected	with	HCV	be	evaluated	
	for	an2viral	therapy.	(1A)	

	
2.1.1 	We	recommend	an	interferon-free	regimen.	(1A)	
	
2.1.2 	We	recommend	choice	of	specific	regimen	be	based	on	HCV	genotype	

	(and	subtype),	viral	load,	drug-drug	interac2ons,	eGFR	category,	stage	
	of	hepa2c	fibrosis,	kidney	and	liver	transplant	candidacy,	and	
	comorbidi2es.	(1A)	

	
2.1.3 	Treat	kidney	transplant	candidates	in	collabora2on	with	the	transplant	

	center	to	op2mize	2ming	of	therapy.	(Not	Graded) 

Chapter 2: Treatment of HCV Infection in CKD 
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2.2 	We	recommend	that	pa2ents	with	eGFR	>	30	ml/min/1.73	m2	be	
	treated	with	any	licensed	DAA-based	regimen.	(1A) 

Chapter 2: Treatment of HCV Infection in CKD 
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AASLD: HCV Treatment in CKD 1-3 

http://hcvguidelines.org/unique-populations/renal-impairment. Accessed September 19, 2017 



2.3 	We	recommend	that	pa2ents	with	eGFR	<	30	ml/min/1.73	m2	be	
	treated	with	DAA	based	regimens,	preferen2ally	ribavirin-free	(1B),	as	
	follows:	

	
2.3.1 	We	recommend	for	HCV	genotype	1	subtype	A	the	use	of	

	grazoprevir/elbasvir	(1A)	and	for	HCV	genotype	1	subtype	B,	
	grazoprevir/elbasvir	(1A)	or	the	“PROD”	regimen	(the	combina2on	of	
	ritonavir-boosted	paritaprevir,	ombitasvir	and	dasabuvir)	(1B)	for	12	
	weeks.	

	
2.3.2 	We	suggest	for	HCV	genotype	4	the	use	of	grazoprevir/elbasvir	or	the	

	“2D”	regimen	(the	combina2on	of	ritonavir-boosted	paritaprevir,	
	ombitasvir	regimen)	for	12	weeks.	(2D)	

	
2.3.3 	Treat	pa2ents	with	HCV	genotypes	2,	3,	5,	and	6	on	a	case-by-case	

	basis.	(Not	Graded)		
					Grz/Elb	and	PROD	regimens	not	ac8ve	on	these	genotypes		

																									
	
-		
 

Chapter 2: Treatment of HCV Infection in CKD 
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AASLD: HCV Treatment in CKD 5, 5D 

http://hcvguidelines.org/unique-populations/renal-impairment. Accessed September 19, 2017 

(PROD regimen, J Virology 2017) 

(C-SURFER regimen, LANCET 2015) 



C-SURFER in CKD 4-5/ESRD 

Roth D et al. Lancet 2015; 386: 1537–45 

GZR	100	mg	/	EBR	50	mg	

Placebo	(Deferred	Group)	

D1	 TW4	 TW8	 TW12	 FUW4	 FUW8	 FUW12	

n=111	

n=113	

GZR	100mg	/	EBR	50mg	(PK)	n=11	

R	

Follow-up	

Follow-up	

*GZR	100	mg	/	EBR	50	mg	

FUW16	

GZR:	Grazoprevir	 	EBR:	Elbasvir	

•  Primary	efficacy	outcome	was	a	comparison	of	sustained	virological	
response	at	12	weeks	(SVR12)	aier	the	end	of	therapy		

•  HCV	Genotype	1	infecRon	(	52%	1a,	48%	1b).	No	Liver	biopsy	required.	
•  Treatment-naive	and	treatment-experienced	paRents:	

–  CKD	stage	4/5	
–  Hemodialysis-Dependent	(76%)	

•  All	HBV	and	HIV	negaRve.	



C-SURFER in CKD 4-5/ESRD: 
Virologic Response on Treatment 

Roth D et al. Lancet 2015; 386: 1537–45 
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C-SURFER in CKD 4-5/ESRD: 
Cure Rates 

Roth D et al. Lancet 2015; 386: 1537–45 
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C-SURFER in CKD 4-5/ESRD: 
Adverse Event Rates 

Roth D et al. Lancet 2015; 386: 1537–45 

GZR/EBR 
(ITG) 

(n = 111) 
 

GZR/EBR 
(DTG) 

(n = 102) 
 

Placebo 
(DTG) 

(n = 113) 
 

Difference in % 
Estimate 

ITG vs placebo 
 (95% CI) 

AEs,a n (%) 84 (75.7) 61 (59.8) 95 (84.1) –8.3 (–18.9, 2.2)  

 Headache 19 (17.1) 7 (6.9) 19 (16.8) 0.3 (-9.6, 10.4) 
 Nausea 17 (15.3) 10 (9.8) 18 (15.9) –0.6 (–10.3, 9.1) 
 Fatigue 11 (9.9) 9 (8.8) 17 (15.0) –5.1 (–14.1, 3.7) 
 Insomnia 7 (6.3) 2 (2.0) 12 (10.6) –4.3 (–12.2, 3.2) 
 Dizziness 6 (5.4) 5 (4.9) 18 (15.9) –10.5 (–19.1, -2.6) 

Diarrhea 6 (5.4) 5 (4.9) 15 (13.3) –7.8 (–16.1, -0.2) 

Serious AEs, n (%) 16b (14.4) 13c (12.7) 19 (16.8) –2.4 (–12.1, 7.3) 

Discontinued due to AE, n (%) 0 (0) 3 (2.9) 5 (4.4) –4.4 (10.0, -1.0) 

Deaths, n (%) 1 (0.9) 0 (0) 3 (2.7) –1.8 (–6.7, 2.5)  



2.4 	We	recommend	that	all	kidney	transplant	recipients	infected	with	HCV	
	be	evaluated	for	treatment.	(1B)	

	
2.4.1 	We	recommend	treatment	with	a	DAA-based	regimen.	(1A)	
	
2.4.2 	We	recommend	the	choice	of	regimen	be	based	on	HCV	genotype	(and	

	subtype),	viral	load,	drug-drug	interac2ons,	eGFR	category,	stage	of	
	hepa2c	fibrosis,	liver	transplant	candidacy,	and	comorbidi2es.	(1A)	

 
2.4.3 	We	recommend	that	treatment	with	interferon	be	avoided.	(1A) 

Chapter 2: Treatment of HCV Infection in CKD 
Transplantation 
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RCT: Ledipasvir–Sofosbuvir in Transplant 
Response Rates 

Colombo M et al. Ann Intern Med 2017; 166: 109-117 

•  HCV	Genotype	1	or	4	infecRon	
•  Median	of	10	years	ader	kidney	transplantaRon,	Cirrhosis	15%	
•  Median	creaRnine	clearance	by	CG:	 	56	ml/min	
•  Regimens:	 	Tacrolimus	47%,	Cyclosporin	A	39%,	MMF	61%,	Steroids	98%	



RCT: Ledipasvir–Sofosbuvir in Transplant 
Changes in GFR 

Colombo M et al. Ann Intern Med 2017; 166: 109-117 



2.5 	We	recommend	pre-treatment	assessment	for	drug-drug	interac2ons	
	between	the	DAA-based	regimen	and	other	concomitant	medica2ons	
	including	immunosuppressive	drugs	in	kidney	transplant	recipients.	
	(1A)	

	
2.5.1 	We	recommend	that	calcineurin	inhibitor	levels	be	monitored	during	

	and	aier	DAA	treatment.	(1B) 
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Chapter 2: Treatment of HCV Infection in CKD 
Transplantation 

 



Drug-Drug Interactions:  
Immunosuppressive Medications 

Kwo PY and Badshah MB Curr Opin Organ Transplant 2015; 20: 235–241 



Drug-Drug Interactions: Immunosuppressive Medications 
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3.1 	We	recommend	that	hemodialysis	facili2es	adhere	to	standard	
	infec2on-control	procedures	including	hygienic	precau2ons	that	
	effec2vely	prevent	transfer	of	blood	and	blood-contaminated	fluids	
	between	pa2ents	to	prevent	transmission	of	blood-borne	pathogens	(1A)		3.1.1
	We	recommend	regular	observa2onal	audits	of	infec2on	control	
	procedures	in	hemodialysis	units.	(1C)	

	
3.1.2 	We	recommend	not	using	dedicated	dialysis	machines	for	HCV-infected	

	pa2ents.	(1D)	
	
3.1.3 	We	suggest	not	isola2ng	HCV-infected	hemodialysis	pa2ents.	(2C)	
	
3.1.4 	We	suggest	that	the	dialyzers	of	HCV-infected	pa2ents	can	be	reused	if	

	there	is	adherence	to	standard	infec2on-control	procedures.	(2D) 

DRAFT	VERSION:	NOT	FOR	CIRCULATION	

Chapter 3: Preventing HCV Transmission in HD Units 



3.2 	We	recommend	hemodialysis	centers	examine	and	track	all	HCV	test	
	results	to	iden2fy	new	cases	of	HCV	infec2ons	in	their	pa2ents.	(1B)	

	
3.2.1 	We	recommend	aggressive	measures	be	taken	to	improve	hand	hygiene	

	(and	proper	glove	use),	injec2on	safety,	and	environmental	cleaning	and	
	disinfec2on	when	a	new	case	of	HCV	is	iden2fied	that	is	likely	to	be	
	dialysis-related.	(1A)	

 
3.3 	Strategies	to	prevent	HCV	transmission	within	hemodialysis	units	should	

	priori2ze	adherence	to	standard	infec2on	control	prac2ces	and	should	
	not	primarily	rely	upon	the	treatment	of	HCV-infected	pa2ents.	(Not	
	Graded) 
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Chapter 3: Preventing HCV Transmission in HD Units 
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4.1 	We	recommend	kidney	transplanta2on	as	the	best	therapeu2c	op2on	
for	 	pa2ents	with	end-stage	renal	disease	(ESRD)	irrespec2ve	of	presence	of	

	HCV	infec2on.	(1A)	
	
4.2 	We	suggest	that	all	HCV-infected	kidney-transplant	candidates	be	

	evaluated	for	severity	of	liver	disease	and,	if	indicated,	portal	
	hypertension	prior	to	acceptance	for	an	isolated	kidney	or	combined	
	kidney-liver	transplanta2on.	(2D)	

	
4.2.1 	We	recommend	that	HCV-infected	pa2ents	with	compensated	cirrhosis	

	(without	portal	hypertension)	undergo	isolated	kidney	transplanta2on.	
	(1B)	

	
4.2.2 	We	recommend	to	refer	HCV-infected	pa2ents	with	decompensated	

	cirrhosis	for	combined	liver-kidney	transplanta2on	(1B)	and	to	defer	HCV	
	treatment	un2l	aier	transplanta2on.	(1D) 
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Chapter 4: Management of HCV Infected Patients Before 
and After Kidney Transplantation 



4.3 	Timing	of	HCV	treatment	in	rela2on	to	kidney	transplanta2on	(before	vs.	
	aier)	should	be	based	on	donor	type	(living	vs.	deceased	donor),	waitlist	
	2mes	by	donor	type,	center-specific	policies	for	using	or	not	kidneys	
	from	HCV-infected	deceased	donors,	HCV	genotype,	and	severity	of	liver	
	fibrosis.	(Not	Graded)	

4.3.1 	For	all	HCV-infected	pa2ents	who	are	candidates	for	kidney	
	transplanta2on,	we	recommend	they	be	considered	for	an2viral	therapy,	
	either	before	or	aier	transplanta2on.	(1A)	

4.3.2 	For	HCV-infected	kidney-transplant	candidates	with	a	living	kidney	
	donor,	we	suggest	they	can	be	considered	for	treatment	before	or	aier	
	transplanta2on	according	to	HCV	genotype	and	an2cipated	2ming	of	
	transplanta2on.	(2D)	

4.3.3 	We	suggest	that,	if	receiving	a	kidney	from	a	HCV-posi2ve	donor	
	improves	the	chances	for	transplanta2on,	the	HCV	RNA-posi2ve	pa2ent	
	can	undergo	transplanta2on	with	a	HCV-posi2ve	kidney	and	be	treated	
	for	HCV	infec2on	aier	transplanta2on.	(2D) 
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4.4.1 	We	recommend	all	kidney	donors	be	screened	for	HCV	infec2on	with	
	both	immunoassay	and	NAT	(if	NAT	is	available).	(1A)	

	
4.4.2 	We	recommend	that	transplanta2on	of	kidneys	from	HCV	RNA-posi2ve	

	donors	be	directed	to	recipients	with	posi2ve	NAT.	(1A)	
	
4.4.3 	Aier	the	assessment	of	liver	fibrosis,	poten2al	HCV-posi2ve	living	kidney	

	donors	who	do	not	have	cirrhosis	should	undergo	HCV	treatment	before	
	dona2on;	they	can	be	accepted	for	dona2on	if	they	achieve	SVR	and	
	remain	otherwise	eligible	to	be	a	donor.	(Not	Graded)	

 
4.5 	We	suggest	that	all	conven2onal	current	induc2on	and	maintenance	

	immunosuppressive	regimens	can	be	considered	for	use	in	HCV-infected	
	kidney	transplant	recipients.	(2C)	

	
4.6 	Management	of	HCV-related	complica?ons	in	kidney	transplant	

	recipients	(not	shown) 
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KDIGO	2017	CLINICAL	PRACTICE	GUIDELINE		
ON	THE	PREVENTION,	DIAGNOSIS,	EVALUATION	

AND	TREATMENT	OF	HEPATITIS	C	IN	CKD	
	

Chapter 1  Detection and Evaluation of HCV in CKD 

Chapter 2  Treatment of HCV Infection in Patients with CKD 

Chapter 3  Preventing HCV Transmission in HD Units 

Chapter 4  Management of HCV-Infected Patients before and     
                       after Kidney Transplantation  
Chapter 5  Diagnosis and Management of Kidney Diseases 
                       Associated with HCV Infection 
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5.1 	We	recommend	that	a	kidney	biopsy	be	performed	in	HCV-infected	
	pa2ents	with	clinical	evidence	of	glomerular	disease.	(1B)	

5.2 	We	recommend	that	pa2ents	with	HCV-associated	glomerular	disease	be	
	treated	for	HCV.	(1A)	

5.2.1 	We	recommend	that	pa2ents	with	HCV-related	glomerular	disease	
	showing	stable	kidney	func2on	and/or	non-nephro2c	proteinuria	be	
	treated	ini2ally	with	DAA.	(1B)	

5.2.2 	We	recommend	that	pa2ents	with	cryoglobulinemic	flare,	nephro2c	
	syndrome,	or	progressive	kidney	failure	be	treated	with	both	DAA	and	
	immunosuppressive	agents	and/or	plasma-exchange.	(1B)	

5.2.3 	We	recommend	immunosuppressive	therapy	in	pa2ents	with	
	histologically	ac2ve	HCV-associated	glomerular	disease	who	do	not	
	respond	to	an2viral	therapy,	par2cularly	those	with	cryoglobulinemic	
	kidney	disease.	(1A)	

5.2.3.1 	We	recommend	rituximab	as	the	first-line	immunosuppressive	
	treatment.	(1B) 
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Summary 
	
•  Therapy	for	HepaRRs	C	Virus	infecRon	in	CKD/ESRD	paRents	and	

transplant	recipients	has	been	revoluRonized	towards	a	cure	
with	newer	agents	and	regimens.	

•  Many	regimens	are	well	tolerated	but	cauRon	should	be	
exercised	given:	

–  Need	to	verify	genotype	for	appropriate	regimen	
–  Need	to	avoid	certain	drugs	in	CKD	4-5/ESRD	(eg.	Sofosbuvir)	
–  Need	to	check	for	drug-drug	interacRons,	especially	in	transplant	paRents	

•  TransplantaRon	in	context	of	HepaRRs	C	infecRon,	donor	and/or	
recipient,	requires	deliberaRon	and	careful	consideraRons.	

•  CoordinaRon	with	hepatologists	and	infecRous	disease	
specialists	is	criRcal	for	successful	and	safe	therapy.	

•  Upcoming	KDIGO	guidelines	offer	a	comprehensive	up-to-date	
summary	and	reference	on	HepaRRs	C	infecRon	in	renal	
paRents.	
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