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KDIGO	Controversies	Conference	on	Heart	Failure	in		

Chronic	Kidney	Disease	
	

May	25-28,	2017	
Athens,	Greece	

	

Kidney	Disease:	Improving	Global	Outcomes	(KDIGO)	is	an	international	organization	whose	
mission	is	to	improve	the	care	and	outcomes	of	kidney	disease	patients	worldwide	by	
promoting	coordination,	collaboration,	and	integration	of	initiatives	to	develop	and	implement	
clinical	practice	guidelines.		Periodically,	KDIGO	hosts	conferences	on	topics	of	importance	to	
patients	with	kidney	disease.		These	conferences	are	designed	to	review	the	state	of	the	art	on	
a	focused	subject	and	to	ask	conference	participants	to	determine	what	needs	to	be	done	in	
this	area	to	improve	patient	care	and	outcomes.		Sometimes	the	recommendations	from	these	
conferences	lead	to	KDIGO	guideline	efforts	and	other	times	they	highlight	areas	for	which	
additional	research	is	needed	to	produce	evidence	that	might	lead	to	guidelines	in	the	future.	
	
Background	
We	are	in	the	midst	of	concurrent	chronic	disease	epidemics	of	chronic	kidney	disease	(CKD)	
and	heart	failure	(HF).1			Both	conditions	have	increasing	incidence	and	prevalence	among	older	
age	groups,	those	with	hypertension	(HTN),	diabetes	mellitus	(DM),	and	other	cardiovascular	
and	kidney	disease	risk	factors.2		The	presence	of	one	condition	appears	to	accelerate	the	
presentation	and	progression	of	the	other.		These	so-called	“cardiorenal	syndromes”	have	been	
associated	with	increased	risks	of	hospitalization,	rehospitalization,	need	for	intensive	care	unit	
care,	kidney	replacement	therapy	(KRT),	and	mortality.3	4	5	6	7	8		Additionally,	these	patients	
become	difficult	to	manage	with	conventional	therapies	either	due	to	lack	of	response	or	their	
increased	toxicity.9	10	
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Relevance	of	the	Conference	and	Topic	
Heart	failure	is	the	leading	cause	of	non-traumatic	hospitalizations	in	most	developed	countries	
and	the	costs	of	care	are	accelerating	due	to	in-patient	costs	to	a	large	extent	and	to	a	lesser	
degree,	ambulatory	resource	expenditures	including	office	visits,	drugs,	and	devices.		CKD,	
because	of	its	close	relationships	with	HTN	and	DM,	is	expected	to	rise	dramatically	in	concert	
with	these	conditions	due	to	the	aging	of	world	population	and	rise	of	obesity.		It	is	imperative	
that	we	better	understand	the	interface	between	kidney	disease	and	heart	failure	to	define	
optimal	strategies	for	their	screening/detection,	prevention,	diagnosis,	and	management.	
	
Conference	Overview	
The	conference	will	be	led	by	Dr.	Peter	McCullough,	MD,	MPH,	cardiologist	from	Baylor	
University	Medical	Center	in	Dallas,	Texas,	USA,	and	Dr.	Andrew	House,	MD,	MS,	nephrologist	
from	the	University	of	Western	Ontario,	London,	Ontario,	Canada.		This	highly	interactive	
conference	will	invite	key	thought	leaders	from	cardiology,	nephrology,	and	other	related	
disciplines	who	will	comprehensively	review	the	literature	and	current	state	of	understanding	in	
this	area.		There	will	be	five	working	groups	that	will	each	address:		epidemiology,	
pathogenesis,	diagnosis,	prognosis,	and	management	for	the	patient	populations	outlined	
below.	
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Appendix:	Scope	of	Coverage	

	
Group	1:	Heart	Failure	with	Preserved	Ejection	Fraction	(HFpEF)	&	Pre-Dialysis	CKD	

In	patients	with	advanced	CKD	(CKD	GFR	categories	3b,	4,	5)	not	on	dialysis,	and	who	suffer	
from	heart	failure	with	preserved	ejection	fraction	(HFpEF):11	

A)		 In	broad	terms,	what	is	known	about	the	epidemiology	and	principle	pathophysiologic	
causes	of	HFpEF	in	patients	with	advanced	CKD?	

i. How	should	HFpEF	and	CKD	be	defined?	

• Does	the	definition	of	HFpEF	depend	on	who	sees	the	patient?		

• Is	CKD	the	same	as	reduced	GFR?			

ii. What	proportion	of	patients	require	KRT	(kidney	replacement	therapy)	and/or	die	prior	
to	ESKD?		

iii. For	heart	failure,	is	LVEF	or	CKD	the	more	important	risk	marker?	

iv. What	are	the	mechanisms	of	reduced	eGFR	in	HFpEF?			

• Intrinsic	kidney	disease	

• Hemodynamics	

• Iatrogenic		

v. What	are	the	mechanisms	(&	differential	diagnosis)	of	HFpEF	in	CKD?		
• Hypertension	/	vascular	

• Salt	and	water	

• Myocardial	dysfunction	(including	systolic	and	diastolic	dysfunction)	/	Infiltration	
• CAD	

• Atrial	fibrillation	

• FGF23	and	Klotho	
vi.		 	 What	are	the	key	renal	and	cardiac	investigations	for	HFpEF	&	CKD?	

• Screening	

• Diagnosis	

• Tailoring	therapy	
• Monitoring	progress	
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B)	Therapeutic	Intervention	

i.		 What	information	from	RCTs	can	inform	treatment	(for	symptoms,	morbidity,	mortality)	
of	HFpEF	with	CKD?		

• Do	other	types	of	data	add	further	useful	information?		

ii.		 Are	there	studies	of	interventions	for	subgroups	of	patients	with	CKD	that	use	the	
development	of	de	novo	HFpEF	as	an	outcome?	 	

• Hypertension:	SPRINT,	ALLHAT,	HYVET		

• Diabetes:	RENAAL,	empagliflozin,	bardoxylone		

• Anemia:	CHOIR,	CREATE,	TREAT		

• CKD-mineral	and	bone	disorder:	EVOLVE		

iii.		 New	interventions	for	HFpEF	&	CKD?	

• Sacubitril-Valsartan		

• Potassium-lowering	agents		

• Iron	(and	anemia)		

• CKD-related	metabolic	disorder	

• Acidosis		

iv.		 How	does	CKD	modify	the	treatment	of	HFpEF?		

v.		 How	does	HFpEF	modify	the	treatment	of	CKD?		

	

Group	2:	Heart	Failure	with	Reduced	Ejection	Fraction	(HFrEF)	&	Pre-Dialysis	CKD	

In	patients	with	advanced	CKD	(G3b,	G4,	G5)	not	on	dialysis,	and	who	suffer	from	heart	failure	
with	reduced	ejection	fraction	(HFrEF):	

1.	 a)	In	broad	terms,	what	is	known	about	the	epidemiology	and	principal	pathophysiologic	
causes	of	HFrEF	in	patients	with	advanced	CKD?	

b)	What	is	the	prognosis	of	this	combination	of	HFrEF	and	CKD?	

2.	 What	are	the	key	diagnostic	or	screening	tests	and	when/how	should	they	be	applied?	

3.	 a)	Are	there	studies	of	HFrEF	treatment	in	this	population,	and	if	so,	what	is	the	nature	of	
these	studies	and	what	are	the	studied	outcomes	(e.g.,	symptoms,	CV	events,	mortality)?	
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In	particular,	any	RCTs	in	this	specific	patient	population?	A	priori	subgroup	analysis	of	
broader	RCTs?	Post-hoc	analyses?	Observational	or	other	quasi-experimental	studies?	

b)	Specifically,	how	do	these	questions	apply	to	ACEi/ARBs	(alone	or	in	combination),	MRAs	
and	beta	blockers?	CCBs?	Nitrates/vasodilators?	ARNI	(valsartan/sacubitril)?	

c)	What	role	does	hyperkalemia	(and	its	management)	have	in	the	ability	to	treat	this	
condition?		With	the	new	potassium	binders,	can	guideline-directed	medical	therapy	
(GDMT)	be	administered?		Are	there	data	that	support	benefit	of	implementing	GDMT	in	
the	context	of	treating	the	potassium	elevation?	

4.	 Are	there	studies	of	interventions	(e.g.,	diabetes,	hypertension,	anemia/iron	deficiency,	
CKD-MBD,	etc.)	that	examine	the	development	of	de	novo	HFrEF	as	an	outcome	in	this	
population?	 	

5.		 What	are	the	roles	of	left	ventricular	assist	devices	(LVAD	or	other	devices)	in	this	
population?		What	level	of	decreased	kidney	function	should	encourage	kidney	transplant	
and	heart	transplant	in	a	patient	with	an	LVAD?	

6.			 Is	there	a	creatinine	or	GFR	level	at	which	the	RAAS	inhibitors	should	be	stopped	or	not	
started?		If	the	serum	creatinine	rises,	how	can	one	distinguish	“kidney	injury”	from	simply	
a	physiologic	response?			

7.			 What	is	the	role	of	diuretics	in	the	natural	history	of	patients	with	HFrEF	and	CKD?	

8.			 How	does	treatment	of	diabetes	in	patients	with	HFrEF	and	CKD	influence	the	natural	
history	of	both	conditions?	

	

Group	3:	Heart	Failure	with	Preserved	Ejection	Fraction	(HFpEF)	&	Dialysis	CKD	

In	patients	who	are	on	dialysis,	and	who	suffer	from	heart	failure	with	preserved	ejection	
fraction	(HFpEF):	

1.	 a)	In	broad	terms,	what	is	known	about	the	epidemiology	and	principle	pathophysiologic	
causes	of	HFpEF	in	patients	on	dialysis	(CKD	G5D)?	

b)	What	is	the	prognosis	of	this	combination	of	HFpEF	and	CKD	G5D?	

2.	 What	are	the	key	diagnostic	or	screening	tests	and	when/how	should	they	be	applied?	
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3.	 a)	Are	there	studies	of	HFpEF	treatment	in	this	population,	and	if	so,	what	is	the	nature	of	
these	studies	and	what	are	the	studied	outcomes	(e.g.,	symptoms,	CV	events,	mortality)?	
In	particular,	any	RCTs	in	this	specific	patient	population?	A	priori	subgroup	analysis	of	
broader	RCTs?	Post-hoc	analyses?	Observational	or	other	quasi-experimental	studies?	

b)	Specifically,	how	do	these	questions	apply	to	ACEi/ARBs	(alone	or	in	combination),	MRAs	
and	beta	blockers?	CCBs?	Nitrates/vasodilators?	ARNI	(valsartan/sacubitril)?	What	is	the	
role	of	diuretics	as	an	adjunctive	therapy	to	dialysis-based	fluid	removal?	

c)	What	role	do	different	dialysis	modalities	have	in	the	prevention	or	treatment	of	HFpEF	
(e.g.,	conventional	intermittent	hemodialysis,	quotidian	(frequent)	hemodialysis	including	
short	daily	or	nocturnal	dialysis,	peritoneal	dialysis)?	

4.	 Are	there	studies	of	interventions	(e.g.,	treatment	of	diabetes,	hypertension,	anemia/iron	
deficiency,	CKD-MBD,	etc.)	that	examine	the	development	of	de	novo	HFpEF	as	an	outcome	
in	this	population?	 	

	

Group	4:	Heart	Failure	with	Reduced	Ejection	Fraction	(HFrEF)	&	Dialysis	CKD	

In	patients	who	are	on	dialysis,	and	who	suffer	from	heart	failure	with	reduced	ejection	fraction	
(HFrEF):	

1.	 a)	In	broad	terms,	what	is	known	about	the	epidemiology	and	principle	pathophysiologic	
causes	of	HFrEF	in	patients	on	dialysis	(CKD	G5D)?	

b)	What	is	the	prognosis	of	this	combination	of	HFrEF	and	CKD	G5D?	

2.	 What	are	the	key	diagnostic	or	screening	tests	and	when/how	should	they	be	applied?	

3.	 a)	Are	there	studies	of	HFrEF	treatment	in	this	population,	and	if	so,	what	is	the	nature	of	
these	studies	and	what	are	the	studied	outcomes	(e.g.,	symptoms,	CV	events,	mortality)?	
In	particular,	any	RCTs	in	this	specific	patient	population?	A	priori	subgroup	analysis	of	
broader	RCTs?	Post-hoc	analyses?	Observational	or	other	quasi-experimental	studies?	

b)	Specifically,	how	do	these	questions	apply	to	ACEi/ARBs	(alone	or	in	combination),	MRAs	
and	beta	blockers?	CCBs?	Nitrates/vasodilators?	ARNI	(valsartan/sacubitril)?	What	is	the	
role	of	diuretics	as	an	adjunctive	therapy	to	dialysis-based	fluid	removal?	
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c)	What	role	do	different	dialysis	modalities	have	in	the	prevention	or	treatment	of	HFrEF	
(e.g.,	conventional	intermittent	hemodialysis,	quotidian	(frequent)	hemodialysis	including	
short	daily	or	nocturnal	dialysis,	peritoneal	dialysis)?	

4.	 Are	there	studies	of	interventions	(e.g.,	diabetes,	hypertension,	anemia/iron	deficiency,	
CKD-MBD,	etc.)	that	use	the	development	of	de	novo	HFrEF	as	an	outcome	in	this	
population?	 	

5.	 What	are	the	roles	of	LVAD	(or	other	devices)	in	this	population?	

	

Group	5:	Kidney	Transplant	Patients	

Regarding	kidney	transplantation	in	patients	with	heart	failure	(HFpEF	or	HFrEF):	

1. a)	In	terms	of	epidemiology	what	is	known	about	the	prevalence	of	pre-existing	heart	
failure	at	the	time	of	transplant	and	how	it	impacts	on	perioperative	outcomes	and	longer	
term	patient	and	graft	survival?	
	
b)	What	is	known	about	the	development	of	heart	failure	following	kidney	transplantation,	
including	its	epidemiology,	pathophysiology,	risk	factors	(including	obesity,	
immunosuppression)	and	prognosis?	
	

2. What	are	the	key	diagnostic	or	screening	tests	for	heart	failure	in	patients	with	end	stage	
kidney	disease	being	evaluated	for	kidney	transplant	and	in	kidney	transplant	recipients;	
when	/	how	should	they	be	applied?	
	

3. a)	Are	there	studies	of	HF	treatment	in	kidney	transplant	recipients,	and	if	so,	what	is	the	
nature	of	these	studies	and	what	are	the	studied	outcomes	(e.g.,	symptoms,	CV	events,	
mortality)?		In	particular,	any	RCTs	in	this	specific	patient	population?	A	priori	subgroup	
analysis	of	broader	RCTs?	Post-hoc	analyses?	Observational	or	other	quasi-experimental	
studies?	
	
b)	Specifically,	how	do	these	questions	apply	to	ACEi/ARBs	(alone	or	in	combination),	MRAs	
and	beta	blockers?	CCBs?	Nitrates/vasodilators?	ARNI	(valsartan/sacubitril)?	
	
c)	What	role	does	hyperkalemia	(and	its	management)	have	in	the	ability	to	treat	this	
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condition	in	transplant	patients?	
	

4. Are	there	studies	of	interventions	(for	CVD,	graft	rejection,	hyperhomocysteinemia,	
proteinuria,	etc.)	that	examine	the	development	of	de	novo	heart	failure	as	an	outcome	in	
this	population?	
	

5. What	are	the	effects	of	arteriovenous	fistulas	(AVFs)	on	cardiac	structure	and	function,	and	
pulmonary	hypertension?	
	

6. What	are	the	effects	of	kidney	transplant	on	cardiac	structure	and	function?	
	

7. Are	heart	transplant	outcomes	improved	by	simultaneous	heart	and	kidney	transplant?	

	

	

	 	



	

9	
	

References	

																																																													
1	McCullough	PA,	Philbin	EF,	Spertus	JA,	Kaatz	S,	Sandberg	KR,	Weaver	WD;	Resource	Utilization	Among	Congestive	
Heart	Failure	(REACH)	Study.	Confirmation	of	a	heart	failure	epidemic:	findings	from	the	Resource	Utilization	
Among	Congestive	Heart	Failure	(REACH)	study.	J	Am	Coll	Cardiol.	2002	Jan	2;39(1):60-9.	
	
2	McCullough	PA,	Bakris	GL,	Owen	WF	Jr,	Klassen	PS,	Califf	RM.	Slowing	the	progression	of	diabetic	nephropathy	
and	its	cardiovascular	consequences.	Am	Heart	J.	2004	Aug;148(2):243-51.	Review.		
	
3	McCullough	PA,	Kellum	JA,	Haase	M,	Müller	C,	Damman	K,	Murray	PT,	Cruz	D,	House	AA,	Schmidt-Ott	KM,	
Vescovo	G,	Bagshaw	SM,	Hoste	EA,	Briguori	C,	Braam	B,	Chawla	LS,	Costanzo	MR,	Tumlin	JA,	Herzog	CA,	Mehta	RL,	
Rabb	H,	Shaw	AD,	Singbartl	K,	Ronco	C.	Pathophysiology	of	the	cardiorenal	syndromes:	executive	summary	from	
the	eleventh	consensus	conference	of	the	Acute	Dialysis	Quality	Initiative	(ADQI).	Contrib	Nephrol.	2013;182:82-
98.		
	
4	Haase	M,	Müller	C,	Damman	K,	Murray	PT,	Kellum	JA,	Ronco	C,	McCullough	PA.	Pathogenesis	of	cardiorenal	
syndrome	type	1	in	acute	decompensated	heart	failure:	workgroup	statements	from	the	eleventh	consensus	
conference	of	the	Acute	Dialysis	Quality	Initiative	(ADQI).	Contrib	Nephrol.	2013;182:99-116.	
	
5	Cruz	DN,	Schmidt-Ott	KM,	Vescovo	G,	House	AA,	Kellum	JA,	Ronco	C,	McCullough	PA.	Pathophysiology	of	
cardiorenal	syndrome	type	2	in	stable	chronic	heart	failure:	workgroup	statements	from	the	eleventh	consensus	
conference	of	the	Acute	Dialysis	Quality	Initiative	(ADQI).	Contrib	Nephrol.	2013;182:117-36.		
	
6	Bagshaw	SM,	Hoste	EA,	Braam	B,	Briguori	C,	Kellum	JA,	McCullough	PA,	Ronco	C.		Cardiorenal	syndrome	type	3:	
pathophysiologic	and	epidemiologic	considerations.	Contrib	Nephrol.	2013;182:137-57.	
	
7	Tumlin	JA,	Costanzo	MR,	Chawla	LS,	Herzog	CA,	Kellum	JA,	McCullough	PA,	Ronco	C.	Cardiorenal	syndrome	type	
4:	insights	on	clinical	presentation	and	pathophysiology	from	the	eleventh	consensus	conference	of	the	Acute	
Dialysis	Quality	Initiative	(ADQI).	Contrib	Nephrol.	2013;182:158-73.		
	
8	Mehta	RL,	Rabb	H,	Shaw	AD,	Singbartl	K,	Ronco	C,	McCullough	PA,	Kellum	JA.	Cardiorenal	syndrome	type	5:	
clinical	presentation,	pathophysiology	and	management	strategies	from	the	eleventh	consensus	conference	of	the	
Acute	Dialysis	Quality	Initiative	(ADQI).	Contrib	Nephrol.	2013;182:174-94.		
	
9	Di	Lullo	L,	House	A,	Gorini	A,	Santoboni	A,	Russo	D,	Ronco	C.	Chronic	kidney	disease	and	cardiovascular	
complications.	Heart	Fail	Rev.	2015	May;20(3):259-72.			
	
10	House	AA.	Cardiorenal	syndrome:	new	developments	in	the	understanding	and	pharmacologic	management.	
Clin	J	Am	Soc	Nephrol.	2013	Oct;8(10):1808-15.		
	
11	Unger	ED,	Dubin	RF,	Deo	R,	Daruwalla	V,	Friedman	JL,	Medina	C,	Beussink	L,	Freed	BH,	Shah	SJ.	Association	of	
chronic	kidney	disease	with	abnormal	cardiac	mechanics	and	adverse	outcomes	in	patients	with	heart	failure	and	
preserved	ejection	fraction.	Eur	J	Heart	Fail.	2016	Jan;18(1):103-12.		


