
Lessons	Learned	from	Heart	Failure	Trials	
with	Respect	to	Renal	Outcomes	

Javed	Butler,	MD	MPH	MBA	
Professor	of	Medicine	

Professor	of	Physiology	and	Biophysics	
Director,	Division	of	Cardiovascular	Medicine	

Co-Director,	Heart	Institute	
Stony	Brook	University,	New	York	

KDIGO



KDIGO



	
Persistent	Congestion	and	Outcomes	
in	Acute	Heart	Failure	

•  Persistent	clinical	and	sub-clinical	congestion	at	discharge	after	
an	AHF	hospitalization	is	associated	with	worse	outcomes.	
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•  6797	HF	subjects	(NYHA	III-IV)	from	SOLVD	Trials	
• Multivariate	analysis	of	survival	in	subjects	with	
baseline	serum	Cr	<	1.5	vs.	Cr	1.5-2.0	(Cr	>	2.0	excluded)	
	

•  Outcome 	RR 		95%	CI							p-value	
	

•  All	Cause	Mortality 	1.41 	1.25-1.59					p<0.001	
Pump	Failure	Death 	1.5 	1.25-1.8							p<0.001	
Sudden	Death 	1.28 	0.99-1.63					p=0.051	

Dries	et	al.,	1998	

Predictive	Value	Of	Renal	Dysfunction	In	Heart	Failure	
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Effect	of	Worsening	Renal	Function	in	Hospitalized	
Heart	Failure	Patients	

•  Average	length	of	stay	was	7±4	days	for	cases	and	5±3	
days	for	controls	(p=0.001)		

•  Proportion	of	patients	who	stayed	in	the	hospital	for	>	
10	days	was	14%	for	cases	and	3%	for	controls	(p<0.05)	

•  Hospital	mortality	rate	was	5.2%	for	cases	and	1.6%	for	
controls	(p<0.05)	

•  Butler	J	et	al		Am	Heart	J	2004;	147:331-338	
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Question	
• 68	year	old	patient	

•  HTN,	DM,	CKD,	and	HF	
•  Baseline	EF	20%	-	comes	in	with	AHF	
•  BP	110/70,	HR	82,	Cr	2.0	
•  On	Lisinopril	20	qd,	spironolactone	25	qd,	carvedilol	12.5	bid,	furosemide	40	
bid,	ASA	

• Day	1	–	started	on	lasix	80	IV	bid	
• MRA	
• ACEI	
•  Lower	ACEi	dose	
• Day	2	–	BP	106/72,	Cr	2.4,	UO	net	negative	800cc	
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Very	complex	topic	

• Will	not	discuss	epidemiology,	outcomes,	or	(speculated)	
pathophysiology	of	both	diseases	co-existing	

	

• Renal	function	as	target	of	therapy	
• Renal	function	changes	in	heart	failure	trials	KDIGO



The	story	of	worsening	renal	function	
(i.e.	change	in	serum	creatinine	>	0.3mg/dl)	
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But	the	ques3on	is	–	who	decided	that	a	
change	in	serum	crea3nine	>	0.3	mg/dl	–	aka	
WRF	is	a	problem	and	a	target	of	therapy?	
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Over	700	papers		
published	related		

to	WRF	
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Lesson		

• Observational	studies	
•  Great	for	hypothesis	generation	
•  Great	for	safety	assessment	
•  Not	great	for	causality	ascertainment	

• Understand	pathophysiology	
•  Target	of	therapy	should	actually	be	present,	or		
• At	risk	population	

• WRF	
WHF	
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If	you	have	time	only	to	read	2	pages	!	
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Advantages	

•  More	rapid	removal	of	fluid	excess	and	
improvement	in	symptoms	

•  Higher	clearance	of	sodium	load	
•  Isotonic	fluid	removal	
•  Decreased	risk	of	electrolyte	abnormali3es	
(ie,	hypokalemia)	

•  Decreased	risk	of	worsening	renal	func3on	
•  Lack	of	ac3va3on	of	the	RASS	and	the	SNS	
•  Removal	of	proinflammatory	cytokines		
•  Shortened	LOS		
•  Decreased	rate	of	readmissions	for	heart	
failure	

•  Significant	cost	per	procedure		
•  Nursing	training	and	staffing	required	
•  Excessive	volume	removal	resul3ng	in	
hypotension,	WRF,	and	ARF	

•  Allergic	reac3on	to	extracorporeal	circuit	
•  Catheter-related	complica3ons	(infec3on	
and	thrombosis)	

•  Hemorrhage-complica3ng	systemic	
an3coagula3on	

•  Hemorrhage	from	venous	return	
disconnec3on	

•  Air	embolism	
•  Hemolysis	and	hyperkalemia	
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Freedom	From	Readmission	for	HF	
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No.	Pa3ents	at	Risk	
Ultrafiltra3on	Arm										88									85										80									77									75									72										70									66									64									45	
Standard	Care	Arm								86									83										77									74									66									63										59									58									52									41	

P=.037	

Ultrafiltra3on	Arm	(16	Events)	

Standard	Care	Arm	(28	Events)	

0

Costanzo	MR	et	al.	J	Am	Coll	Cardiol.	2007;49:675-683.  

Ultrafiltra3on	versus	IV	Diure3cs	for	Pa3ents	
Hospitalized	for	ADHF:	UNLOAD	Trial	
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Resources	U3liza3on	for	HF	in	90	Days	

Resource	 UF	 SC	 P	Value	

Rehospitaliza3ons/Pa3ent	 0.22	 0.46	 .037	

Number	of	rehospitaliza3on	
days	per	pa3ent	 1.4	 3.8	 .022	

Days	rehospitalized	 123	 330	 .022	

Unscheduled	office	+	ED	visits	
(%)	 21	 44	 .009	

Costanzo	MR	et	al.	J	Am	Coll	Cardiol.	2007;49:675-683.	  

Ultrafiltra3on	versus	IV	Diure3cs	for	Pa3ents	
Hospitalized	for	ADHF:	UNLOAD	Trial	

Heart	failure	focused	outcomes	–	need	all	cause	related	hospitaliza3ons	
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Eligibility	Criteria	
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Limitations	

• Patient	Population	
• CRS	vs.	diuretic	resistant	
• Robust	diuresis	–	not	in	CRS?	

• Small	N	
• Treatment	differences	

• 92	(56-138)	hr.	for	stepped	care	
• 40	(28-67)	hr.	for	UF	
• UF	–	9%	cross	over	and	30%	IV	diuretics	
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Lessons	

• While	we	are	trying	to	understand	science	and	pathophysiology	–	
need	to	give	a	lot	of	attention	to	how	will	we	answer	all	the	
questions	when	

	
•  A.	Interest	in	physiology	is	down	
•  B.	Conduct	of	clinical	trials	is	very	expensive		
•  C.	Regulatory	requirements	and	academic	support	(including	non-
monetory)	makes	it	even	more	difficult	
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Lessons	
•  “Overt”	diuresis	

•  Met	need	
•  Current	diuretics	works	
•  Aggressive	stepped	care	approaches	need	to	be	implemented	

• Curb	the	enthusiasm	for	pragmatic	trials	to	appropriate	
circumstances	

• Understand	 		
•  Sub-clinical	congestion	
•  Redistribution	
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•  12/2014	to	4/2016	
•  360	patients	enrolled	from	22	sites.		

•  182	patients	randomized	to	high-dose	
spironolactone	

•  178	to	usual	care	
•  132	placebo	
•  46	continued	low	dose	

spironolactone	

Study	Flow	and		
Enrollment	–	ATHENA	HF	
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Results	-	Primary	Endpoint	
Usual	Care	 Spironolactone	 P		

Log	NTproBNP		

Baseline		 8.23	(7.58,	8.94)		 8.43	(7.90,	9.17)		 		

96	h	(or	discharge)		 7.64	(6.93,	8.45)	 7.89	(7.19,	8.68)	 		

Change	 -0.49	(-0.98,	-0.14)	 -0.55	(-0.92,	-0.18)	 0.57	

Dyspnea	scale	
Congestion	score	
Urine	output	
Weight	
Loop	diuretic	use	
In-hospital	WHF	
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High	Dose	Spironolactone	in	Acute	Heart	Failure		
ATHENA-HF	
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Lesson	

• While	we	don’t	know	how	best	to	sub-segment	
patients	(clinical,	imaging,	biomarker,	others)	–	
progress	will	require	understanding	
pathophysiologic	subgroups.	KDIGO
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However	

• Data	limited	to	GFR	>	30	
• Hyperkalemia	and	CKD	intersection	
	

• A	whole	world	of	heart	failure	patients	with	
GFR	<30	ml	and	those	with	hyperkalemia	needs	
to	be	explored	
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Another	issue	

• Renal	function	is	important	to	understand	disease	and	treatment	
• Be	careful	in	making	renal	function	as	endpoint	
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So	to	end	on	a	very	depressing	note	

• Did	know	what	cardio-renal	syndrome	is?	
• HFrEF	

• Almost	no	data	in	those	with	GFR	<30	
• Hyperkalemia	

• HFpEF	and	AHF	
• No	positive	trial	so	far	-	so	limited	renal	lessons	from	HF	
clinical	trials	

• Renal	function	may	be	a	primary	learning,	not	
necessarily	secondary!	
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On	the	bright	side	

• KDIGO	will	continue	to	have	opportunities	to	
invite	me	to	cool	places	to	talk	about	this	
issues	for	the	foreseeable	future	
	
•  THANK	YOU	 KDIGO




