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e327The	medical	profession	should	play	a	central	role	in	evaluating	the	evidence	related	to	drugs,	devices,	and	procedures	for	the	detection,	management,	and	prevention	of	disease.	When	properly	applied,	expert	analysis	of	available	data	on	the	benefits	and	risks	of	these	therapies	and	procedures	can	improve	the	quality	of	care,	optimize	patient
outcomes,	and	favorably	affect	costs	by	focusing	resources	on	the	most	effective	strategies.	An	organized	and	directed	approach	to	a	thorough	review	of	evidence	has	resulted	in	the	production	of	clinical	practice	guidelines	that	assist	clinicians	in	selecting	the	best	management	strategy	for	an	individual	patient.	Moreover,	clinical	practice	guidelines
can	provide	a	foundation	for	other	applications,	such	as	performance	measures,	appropriate	use	criteria,	and	both	quality	improvement	and	clinical	decision	support	tools.The	American	College	of	Cardiology	Foundation	(ACCF)	and	the	American	Heart	Association	(AHA)	have	jointly	produced	guidelines	in	the	area	of	cardiovascular	disease	since
1980.	The	ACCF/AHA	Task	Force	on	Practice	Guidelines	(Task	Force),	charged	with	developing,	updating,	and	revising	practice	guidelines	for	cardiovascular	diseases	and	procedures,	directs	and	oversees	this	effort.	Writing	committees	are	charged	with	regularly	reviewing	and	evaluating	all	available	evidence	to	develop	balanced,	patient-centric
recommendations	for	clinical	practice.Experts	in	the	subject	under	consideration	are	selected	by	the	ACCF	and	AHA	to	examine	subject-specific	data	and	write	guidelines	in	partnership	with	representatives	from	other	medical	organizations	and	specialty	groups.	Writing	committees	are	asked	to	perform	a	literature	review;	weigh	the	strength	of
evidence	for	or	against	particular	tests,	treatments,	or	procedures;	and	include	estimates	of	expected	outcomes	where	such	data	exist.	Patient-specific	modifiers,	comorbidities,	and	issues	of	patient	preference	that	may	influence	the	choice	of	tests	or	therapies	are	considered.	When	available,	information	from	studies	on	cost	is	considered,	but	data	on
efficacy	and	outcomes	constitute	the	primary	basis	for	the	recommendations	contained	herein.In	analyzing	the	data	and	developing	recommendations	and	supporting	text,	the	writing	committee	uses	evidence-based	methodologies	developed	by	the	Task	Force.1	The	Class	of	Recommendation	(COR)	is	an	estimate	of	the	size	of	the	treatment	effect
considering	risks	versus	benefits	in	addition	to	evidence	and/or	agreement	that	a	given	treatment	or	procedure	is	or	is	not	useful/effective	or	in	some	situations	may	cause	harm.	The	Level	of	Evidence	(LOE)	is	an	estimate	of	the	certainty	or	precision	of	the	treatment	effect.	The	writing	committee	reviews	and	ranks	evidence	supporting	each
recommendation	with	the	weight	of	evidence	ranked	as	LOE	A,	B,	or	C	according	to	specific	definitions	that	are	included	in	Table	1.	Studies	are	identified	as	observational,	retrospective,	prospective,	or	randomized	where	appropriate.	For	certain	conditions	for	which	inadequate	data	are	available,	recommendations	are	based	on	expert	consensus	and
clinical	experience	and	are	ranked	as	LOE	C.	When	recommendations	at	LOE	C	are	supported	by	historical	clinical	data,	appropriate	references	(including	clinical	reviews)	are	cited	if	available.	For	issues	for	which	sparse	data	are	available,	a	survey	of	current	practice	among	the	clinicians	on	the	writing	committee	is	the	basis	for	LOE	C
recommendations	and	no	references	are	cited.	The	schema	for	COR	and	LOE	are	summarized	in	Table	1,	which	also	provides	suggested	phrases	for	writing	recommendations	within	each	COR.	A	new	addition	to	this	methodology	is	separation	of	the	Class	III	recommendations	to	delineate	whether	the	recommendation	is	determined	to	be	of	“no
benefit”	or	is	associated	with	“harm”	to	the	patient.	In	addition,	in	view	of	the	increasing	number	of	comparative	effectiveness	studies,	comparator	verbs	and	suggested	phrases	for	writing	recommendations	for	the	comparative	effectiveness	of	one	treatment	or	strategy	versus	another	have	been	added	for	COR	I	and	IIa,	LOE	A	or	B	only.Table	1.
Applying	Classification	of	Recommendation	and	Level	of	EvidenceIn	view	of	the	advances	in	medical	therapy	across	the	spectrum	of	cardiovascular	diseases,	the	Task	Force	has	designated	the	term	guideline-directed	medical	therapy	(GDMT)	to	represent	optimal	medical	therapy	as	defined	by	ACCF/AHA	guideline–recommended	therapies	(primarily
Class	I).	This	new	term,	GDMT,	will	be	used	herein	and	throughout	all	future	guidelines.Because	the	ACCF/AHA	practice	guidelines	address	patient	populations	(and	clinicians)	residing	in	North	America,	drugs	that	are	not	currently	available	in	North	America	are	discussed	in	the	text	without	a	specific	COR.	For	studies	performed	in	large	numbers	of
subjects	outside	North	America,	each	writing	committee	reviews	the	potential	influence	of	different	practice	patterns	and	patient	populations	on	the	treatment	effect	and	relevance	to	the	ACCF/AHA	target	population	to	determine	whether	the	findings	should	inform	a	specific	recommendation.The	ACCF/AHA	practice	guidelines	are	intended	to	assist
clinicians	in	clinical	decision	making	by	describing	a	range	of	generally	acceptable	approaches	to	the	diagnosis,	management,	and	prevention	of	specific	diseases	or	conditions.	The	guidelines	attempt	to	define	practices	that	meet	the	needs	of	most	patients	in	most	circumstances.	The	ultimate	judgment	regarding	care	of	a	particular	patient	must	be
made	by	the	clinician	and	patient	in	light	of	all	the	circumstances	presented	by	that	patient.	As	a	result,	situations	may	arise	for	which	deviations	from	these	guidelines	may	be	appropriate.	Clinical	decision	making	should	involve	consideration	of	the	quality	and	availability	of	expertise	in	the	area	where	care	is	provided.	When	these	guidelines	are	used
as	the	basis	for	regulatory	or	payer	decisions,	the	goal	should	be	improvement	in	quality	of	care.	The	Task	Force	recognizes	that	situations	arise	in	which	additional	data	are	needed	to	inform	patient	care	more	effectively;	these	areas	will	be	identified	within	each	respective	guideline	when	appropriate.Prescribed	courses	of	treatment	in	accordance
with	these	recommendations	are	effective	only	if	followed.	Because	lack	of	patient	understanding	and	adherence	may	adversely	affect	outcomes,	clinicians	should	make	every	effort	to	engage	the	patient’s	active	participation	in	prescribed	medical	regimens	and	lifestyles.	In	addition,	patients	should	be	informed	of	the	risks,	benefits,	and	alternatives	to
a	particular	treatment	and	be	involved	in	shared	decision	making	whenever	feasible,	particularly	for	COR	IIa	and	IIb,	for	which	the	benefit-to-risk	ratio	may	be	lower.The	Task	Force	makes	every	effort	to	avoid	actual,	potential,	or	perceived	conflicts	of	interest	that	may	arise	as	a	result	of	industry	relationships	or	personal	interests	among	the
members	of	the	writing	committee.	All	writing	committee	members	and	peer	reviewers	of	the	guideline	are	required	to	disclose	all	current	healthcare-related	relationships,	including	those	existing	12	months	before	initiation	of	the	writing	effort.	In	December	2009,	the	ACCF	and	AHA	implemented	a	new	policy	for	relationship	with	industry	and	other
entities	(RWI)	that	requires	the	writing	committee	chair	plus	a	minimum	of	50%	of	the	writing	committee	to	have	no	relevant	RWI	(Appendix	1	includes	the	ACCF/AHA	definition	of	relevance).	These	statements	are	reviewed	by	the	Task	Force	and	all	members	during	each	conference	call	and/or	meeting	of	the	writing	committee	and	are	updated	as
changes	occur.	All	guideline	recommendations	require	a	confidential	vote	by	the	writing	committee	and	must	be	approved	by	a	consensus	of	the	voting	members.	Members	are	not	permitted	to	draft	or	vote	on	any	text	or	recommendations	pertaining	to	their	RWI.	Members	who	recused	themselves	from	voting	are	indicated	in	the	list	of	writing
committee	members,	and	specific	section	recusals	are	noted	in	Appendix	1.	Authors’	and	peer	reviewers’	RWI	pertinent	to	this	guideline	are	disclosed	in	Appendixes	1	and	2,	respectively.	Additionally,	to	ensure	complete	transparency,	writing	committee	members’	comprehensive	disclosure	information—including	RWI	not	pertinent	to	this	document—
is	available	as	an	online	supplement.	Comprehensive	disclosure	information	for	the	Task	Force	is	also	available	online	at	.	The	work	of	writing	committees	is	supported	exclusively	by	the	ACCF	and	AHA	without	commercial	support.	Writing	committee	members	volunteered	their	time	for	this	activity.In	an	effort	to	maintain	relevance	at	the	point	of
care	for	practicing	clinicians,	the	Task	Force	continues	to	oversee	an	ongoing	process	improvement	initiative.	As	a	result,	in	response	to	pilot	projects,	several	changes	to	these	guidelines	will	be	apparent,	including	limited	narrative	text,	a	focus	on	summary	and	evidence	tables	(with	references	linked	to	abstracts	in	PubMed),	and	more	liberal	use	of
summary	recommendation	tables	(with	references	that	support	LOE)	to	serve	as	a	quick	reference.In	April	2011,	the	Institute	of	Medicine	released	2	reports:	Clinical	Practice	Guidelines	We	Can	Trust	and	Finding	What	Works	in	Health	Care:	Standards	for	Systematic	Reviews.2,3	It	is	noteworthy	that	the	ACCF/AHA	practice	guidelines	are	cited	as
being	compliant	with	many	of	the	proposed	standards.	A	thorough	review	of	these	reports	and	of	our	current	methodology	is	under	way,	with	further	enhancements	anticipated.The	recommendations	in	this	guideline	are	considered	current	until	they	are	superseded	by	a	focused	update	or	the	full-text	guideline	is	revised.	Guidelines	are	official	policy
of	both	the	ACCF	and	AHA.Jeffrey	L.	Anderson,	MD,	FACC,	FAHAChair,	ACCF/AHA	Task	Force	on	Practice	Guidelines1.	Introduction1.1.	Methodology	and	Evidence	ReviewThe	recommendations	listed	in	this	document	are,	whenever	possible,	evidence	based.	An	extensive	evidence	review	was	conducted	through	October	2011	and	includes	selected



other	references	through	April	2013.	Searches	were	extended	to	studies,	reviews,	and	other	evidence	conducted	in	human	subjects	and	that	were	published	in	English	from	PubMed,	EMBASE,	Cochrane,	Agency	for	Healthcare	Research	and	Quality	Reports,	and	other	selected	databases	relevant	to	this	guideline.	Key	search	words	included	but	were
not	limited	to	the	following:	heart	failure,	cardiomyopathy,	quality	of	life,	mortality,	hospitalizations,	prevention,	biomarkers,	hypertension,	dyslipidemia,	imaging,	cardiac	catheterization,	endomyocardial	biopsy,	angiotensin-converting	enzyme	inhibitors,	angiotensin-receptor	antagonists/blockers,	beta	blockers,	cardiac,	cardiac	resynchronization
therapy,	defibrillator,	device-based	therapy,	implantable	cardioverter-defibrillator,	device	implantation,	medical	therapy,	acute	decompensated	heart	failure,	preserved	ejection	fraction,	terminal	care	and	transplantation,	quality	measures,	and	performance	measures.	Additionally,	the	committee	reviewed	documents	related	to	the	subject	matter
previously	published	by	the	ACCF	and	AHA.	References	selected	and	published	in	this	document	are	representative	and	not	all-inclusive.To	provide	clinicians	with	a	representative	evidence	base,	whenever	deemed	appropriate	or	when	published,	the	absolute	risk	difference	and	number	needed	to	treat	or	harm	are	provided	in	the	guideline	(within
tables),	along	with	confidence	intervals	and	data	related	to	the	relative	treatment	effects	such	as	odds	ratio,	relative	risk,	hazard	ratio,	and	incidence	rate	ratio.1.2.	Organization	of	the	Writing	CommitteeThe	committee	was	composed	of	physicians	and	a	nurse	with	broad	expertise	in	the	evaluation,	care,	and	management	of	patients	with	heart	failure
(HF).	The	authors	included	general	cardiologists,	HF	and	transplant	specialists,	electrophysiologists,	general	internists,	and	physicians	with	methodological	expertise.	The	committee	included	representatives	from	the	ACCF,	AHA,	American	Academy	of	Family	Physicians,	American	College	of	Chest	Physicians,	American	College	of	Physicians,	Heart
Rhythm	Society,	and	International	Society	for	Heart	and	Lung	Transplantation.1.3.	Document	Review	and	ApprovalThis	document	was	reviewed	by	2	official	reviewers	each	nominated	by	both	the	ACCF	and	the	AHA,	as	well	as	1	to	2	reviewers	each	from	the	American	Academy	of	Family	Physicians,	American	College	of	Chest	Physicians,	Heart
Rhythm	Society,	and	International	Society	for	Heart	and	Lung	Transplantation,	as	well	as	32	individual	content	reviewers	(including	members	of	the	ACCF	Adult	Congenital	and	Pediatric	Cardiology	Council,	ACCF	Cardiovascular	Team	Council,	ACCF	Council	on	Cardiovascular	Care	for	Older	Adults,	ACCF	Electrophysiology	Committee,	ACCF	Heart
Failure	and	Transplant	Council,	ACCF	Imaging	Council,	ACCF	Prevention	Committee,	ACCF	Surgeons’	Scientific	Council,	and	ACCF	Task	Force	on	Appropriate	Use	Criteria).	All	information	on	reviewers’	RWI	was	distributed	to	the	writing	committee	and	is	published	in	this	document	(Appendix	2).This	document	was	approved	for	publication	by	the
governing	bodies	of	the	ACCF	and	AHA	and	endorsed	by	the	American	Association	of	Cardiovascular	and	Pulmonary	Rehabilitation,	American	College	of	Chest	Physicians,	Heart	Rhythm	Society,	and	International	Society	for	Heart	and	Lung	Transplantation.1.4.	Scope	of	This	Guideline	With	Reference	to	Other	Relevant	Guidelines	or	StatementsThis
guideline	covers	multiple	management	issues	for	the	adult	patient	with	HF.	Although	there	is	an	abundance	of	evidence	addressing	HF,	for	many	important	clinical	considerations,	this	writing	committee	was	unable	to	identify	sufficient	data	to	properly	inform	a	recommendation.	The	writing	committee	actively	worked	to	reduce	the	number	of	LOE
“C”	recommendations,	especially	for	Class	I−recommended	therapies.	Despite	these	limitations,	it	is	apparent	that	much	can	be	done	for	HF.	Adherence	to	the	clinical	practice	guidelines	herein	reproduced	should	lead	to	improved	patient	outcomes.Although	of	increasing	importance,	HF	in	children	and	congenital	heart	lesions	in	adults	are	not
specifically	addressed	in	this	guideline.	The	reader	is	referred	to	publically	available	resources	to	address	questions	in	these	areas.	However,	this	guideline	does	address	HF	with	preserved	ejection	fraction	(EF)	in	more	detail	and	similarly	revisits	hospitalized	HF.	Additional	areas	of	renewed	interest	are	in	stage	D	HF,	palliative	care,	transition	of
care,	and	quality	of	care	for	HF.	Certain	management	strategies	appropriate	for	the	patient	at	risk	for	HF	or	already	affected	by	HF	are	also	reviewed	in	numerous	relevant	clinical	practice	guidelines	and	scientific	statements	published	by	the	ACCF/AHA	Task	Force	on	Practice	Guidelines,	AHA,	ACCF	Task	Force	on	Appropriate	Use	Criteria,
European	Society	of	Cardiology,	Heart	Failure	Society	of	America,	and	the	National	Heart,	Lung,	and	Blood	Institute.	The	writing	committee	saw	no	need	to	reiterate	the	recommendations	contained	in	those	guidelines	and	chose	to	harmonize	recommendations	when	appropriate	and	eliminate	discrepancies.	This	is	especially	the	case	for	device-based
therapeutics,	where	complete	alignment	between	the	HF	guideline	and	the	device-based	therapy	guideline	was	deemed	imperative.4	Some	recommendations	from	earlier	guidelines	have	been	updated	as	warranted	by	new	evidence	or	a	better	understanding	of	earlier	evidence,	whereas	others	that	were	no	longer	accurate	or	relevant	or	which	were
overlapping	were	modified;	recommendations	from	previous	guidelines	that	were	similar	or	redundant	were	eliminated	or	consolidated	when	possible.The	present	document	recommends	a	combination	of	lifestyle	modifications	and	medications	that	constitute	GDMT.	GDMT	is	specifically	referenced	in	the	recommendations	for	the	treatment	of	HF
(Section	7.3.2).	Both	for	GDMT	and	other	recommended	drug	treatment	regimens,	the	reader	is	advised	to	confirm	dosages	with	product	insert	material	and	to	evaluate	carefully	for	contraindications	and	drug-drug	interactions.	Table	2	is	a	list	of	documents	deemed	pertinent	to	this	effort	and	is	intended	for	use	as	a	resource;	it	obviates	the	need	to
repeat	already	extant	guideline	recommendations.	Additional	other	HF	guideline	statements	are	highlighted	as	well	for	the	purpose	of	comparison	and	completeness.Table	2.	Associated	Guidelines	and	StatementsTitleOrganizationPublication	Year	(Reference)Guidelines Guidelines	for	the	Management	of	Adults	With	Congenital	Heart
DiseaseACCF/AHA20085 Guidelines	for	the	Management	of	Patients	With	Atrial	FibrillationACCF/AHA/HRS20116–8 Guideline	for	Assessment	of	Cardiovascular	Risk	in	Asymptomatic	AdultsACCF/AHA20109 Guideline	for	Coronary	Artery	Bypass	Graft	SurgeryACCF/AHA201110 Guidelines	for	Device-Based	Therapy	of	Cardiac	Rhythm
AbnormalitiesACCF/AHA/HRS20134 Guideline	for	the	Diagnosis	and	Treatment	of	Hypertrophic	CardiomyopathyACCF/AHA201111 Guideline	for	Percutaneous	Coronary	InterventionACCF/AHA/SCAI201112 Secondary	Prevention	and	Risk	Reduction	Therapy	for	Patients	With	Coronary	and	Other	Atherosclerotic	Vascular	Disease:	2011
UpdateAHA/ACCF201113 Guideline	for	the	Diagnosis	and	Management	of	Patients	With	Stable	Ischemic	Heart	DiseaseACCF/AHA/ACP/AATS/PCNA/SCAI/STS201214 Guideline	for	the	Management	of	ST-Elevation	Myocardial	InfarctionACCF/AHA201315 Guidelines	for	the	Management	of	Patients	With	Unstable	Angina/Non–ST-Elevation
Myocardial	InfarctionACCF/AHA201316 Guidelines	for	the	Management	of	Patients	With	Valvular	Heart	DiseaseACCF/AHA200817 Comprehensive	Heart	Failure	Practice	GuidelineHFSA201018 Guidelines	for	the	Diagnosis	and	Treatment	of	Acute	and	Chronic	Heart	FailureESC201219 Chronic	Heart	Failure:	Management	of	Chronic	Heart
Failure	in	Adults	in	Primary	and	Secondary	CareNICE201020 Antithrombotic	Therapy	and	Prevention	of	ThrombosisACCP201221 Guidelines	for	the	Care	of	Heart	Transplant	RecipientsISHLT201022Statements Contemporary	Definitions	and	Classification	of	the	CardiomyopathiesAHA200623 Genetics	and	Cardiovascular	DiseaseAHA201224 
Appropriate	Utilization	of	Cardiovascular	Imaging	in	Heart	FailureACCF201325 Appropriate	Use	Criteria	for	Coronary	Revascularization	Focused	UpdateACCF201226 Seventh	Report	of	the	Joint	National	Committee	on	Prevention,	Detection,	Evaluation,	and	Treatment	of	High	Blood	PressureNHLBI200327 Implications	of	Recent	Clinical	Trials	for
the	National	Cholesterol	Education	Program	Adult	Treatment	Panel	III	GuidelinesNHLBI200228 Referral,	Enrollment,	and	Delivery	of	Cardiac	Rehabilitation/Secondary	Prevention	Programs	at	Clinical	Centers	and	BeyondAHA/AACVPR201129 Decision	Making	in	Advanced	Heart	FailureAHA201230 Recommendations	for	the	Use	of	Mechanical
Circulatory	Support:	Device	Strategies	and	Patient	SelectionAHA201231 Advanced	Chronic	Heart	FailureESC200732 Oral	Antithrombotic	Agents	for	the	Prevention	of	Stroke	in	Nonvalvular	Atrial	FibrillationAHA/ASA201233 Third	Universal	Definition	of	Myocardial	InfarctionESC/ACCF/AHA/WHF2012342.	Definition	of	HFHF	is	a	complex	clinical
syndrome	that	results	from	any	structural	or	functional	impairment	of	ventricular	filling	or	ejection	of	blood.	The	cardinal	manifestations	of	HF	are	dyspnea	and	fatigue,	which	may	limit	exercise	tolerance,	and	fluid	retention,	which	may	lead	to	pulmonary	and/or	splanchnic	congestion	and/or	peripheral	edema.	Some	patients	have	exercise	intolerance
but	little	evidence	of	fluid	retention,	whereas	others	complain	primarily	of	edema,	dyspnea,	or	fatigue.	Because	some	patients	present	without	signs	or	symptoms	of	volume	overload,	the	term	“heart	failure”	is	preferred	over	“congestive	heart	failure.”	There	is	no	single	diagnostic	test	for	HF	because	it	is	largely	a	clinical	diagnosis	based	on	a	careful
history	and	physical	examination.The	clinical	syndrome	of	HF	may	result	from	disorders	of	the	pericardium,	myocardium,	endocardium,	heart	valves,	or	great	vessels	or	from	certain	metabolic	abnormalities,	but	most	patients	with	HF	have	symptoms	due	to	impaired	left	ventricular	(LV)	myocardial	function.	It	should	be	emphasized	that	HF	is	not
synonymous	with	either	cardiomyopathy	or	LV	dysfunction;	these	latter	terms	describe	possible	structural	or	functional	reasons	for	the	development	of	HF.	HF	may	be	associated	with	a	wide	spectrum	of	LV	functional	abnormalities,	which	may	range	from	patients	with	normal	LV	size	and	preserved	EF	to	those	with	severe	dilatation	and/or	markedly
reduced	EF.	In	most	patients,	abnormalities	of	systolic	and	diastolic	dysfunction	coexist,	irrespective	of	EF.	EF	is	considered	important	in	classification	of	patients	with	HF	because	of	differing	patient	demographics,	comorbid	conditions,	prognosis,	and	response	to	therapies35	and	because	most	clinical	trials	selected	patients	based	on	EF.	EF	values
are	dependent	on	the	imaging	technique	used,	method	of	analysis,	and	operator.	Because	other	techniques	may	indicate	abnormalities	in	systolic	function	among	patients	with	a	preserved	EF,	it	is	preferable	to	use	the	terms	preserved	or	reduced	EF	over	preserved	or	reduced	systolic	function.	For	the	remainder	of	this	guideline,	we	will	consistently
refer	to	HF	with	preserved	EF	and	HF	with	reduced	EF	as	HFpEF	and	HFrEF,	respectively	(Table	3).Table	3.	Definitions	of	HFrEF	and	HFpEFClassificationEF	(%)DescriptionI.	Heart	failure	with	reduced	ejection	fraction	(HFrEF)≤40Also	referred	to	as	systolic	HF.	Randomized	controlled	trials	have	mainly	enrolled	patients	with	HFrEF,	and	it	is	only
in	these	patients	that	efficacious	therapies	have	been	demonstrated	to	date.II.	Heart	failure	with	preserved	ejection	fraction	(HFpEF)≥50Also	referred	to	as	diastolic	HF.	Several	different	criteria	have	been	used	to	further	define	HFpEF.	The	diagnosis	of	HFpEF	is	challenging	because	it	is	largely	one	of	excluding	other	potential	noncardiac	causes	of
symptoms	suggestive	of	HF.	To	date,	efficacious	therapies	have	not	been	identified. a.	HFpEF,	borderline41	to	49These	patients	fall	into	a	borderline	or	intermediate	group.	Their	characteristics,	treatment	patterns,	and	outcomes	appear	similar	to	those	of	patients	with	HFpEF. b.	HFpEF,	improved>40It	has	been	recognized	that	a	subset	of
patients	with	HFpEF	previously	had	HFrEF.	These	patients	with	improvement	or	recovery	in	EF	may	be	clinically	distinct	from	those	with	persistently	preserved	or	reduced	EF.	Further	research	is	needed	to	better	characterize	these	patients.2.1.	HF	With	Reduced	EF	(HFrEF)In	approximately	half	of	patients	with	HFrEF,	variable	degrees	of	LV
enlargement	may	accompany	HFrEF.36,37	The	definition	of	HFrEF	has	varied,	with	guidelines	of	left	ventricular	ejection	fraction	(LVEF)	≤35%,	40%,	>45%,	>50%,	and	≥55%.	Because	some	of	these	patients	do	not	have	entirely	normal	EF	but	also	do	not	have	major	reduction	in	systolic	function,	the	term	preserved	EF	has	been	used.	Patients	with
an	EF	in	the	range	of	40%	to	50%	represent	an	intermediate	group.	These	patients	are	often	treated	for	underlying	risk	factors	and	comorbidities	and	with	GDMT	similar	to	that	used	in	patients	with	HFrEF.	Several	criteria	have	been	proposed	to	define	the	syndrome	of	HFpEF.	These	include	a)	clinical	signs	or	symptoms	of	HF;	b)	evidence	of
preserved	or	normal	LVEF;	and	c)	evidence	of	abnormal	LV	diastolic	dysfunction	that	can	be	determined	by	Doppler	echocardiography	or	cardiac	catheterization.41	The	diagnosis	of	HFpEF	is	more	challenging	than	the	diagnosis	of	HFrEF	because	it	is	largely	one	of	excluding	other	potential	noncardiac	causes	of	symptoms	suggestive	of	HF.	Studies
have	suggested	that	the	incidence	of	HFpEF	is	increasing	and	that	a	greater	portion	of	patients	hospitalized	with	HF	have	HFpEF.42	In	the	general	population,	patients	with	HFpEF	are	usually	older	women	with	a	history	of	hypertension.	Obesity,	CAD,	diabetes	mellitus,	atrial	fibrillation	(AF),	and	hyperlipidemia	are	also	highly	prevalent	in	HFpEF	in
population-based	studies	and	registries.40,43	Despite	these	associated	cardiovascular	risk	factors,	hypertension	remains	the	most	important	cause	of	HFpEF,	with	a	prevalence	of	60%	to	89%	from	large	controlled	trials,	epidemiological	studies,	and	HF	registries.44	It	has	been	recognized	that	a	subset	of	patients	with	HFpEF	previously	had	HFrEF.45
These	patients	with	improvement	or	recovery	in	EF	may	be	clinically	distinct	from	those	with	persistently	preserved	or	reduced	EF.	Further	research	is	needed	to	better	characterize	these	patients.See	Online	Data	Supplement	1	for	additional	data	on	HFpEF.3.	HF	ClassificationsBoth	the	ACCF/AHA	stages	of	HF38	and	the	New	York	Heart	Association
(NYHA)	functional	classification38,46	provide	useful	and	complementary	information	about	the	presence	and	severity	of	HF.	The	ACCF/AHA	stages	of	HF	emphasize	the	development	and	progression	of	disease	and	can	be	used	to	describe	individuals	and	populations,	whereas	the	NYHA	classes	focus	on	exercise	capacity	and	the	symptomatic	status	of
the	disease	(Table	4).Table	4.	Comparison	of	ACCF/AHA	Stages	of	HF	and	NYHA	Functional	ClassificationsACCF/AHA	Stages	of	HF38NYHA	Functional	Classification46AAt	high	risk	for	HF	but	without	structural	heart	disease	or	symptoms	of	HFNoneBStructural	heart	disease	but	without	signs	or	symptoms	of	HFINo	limitation	of	physical	activity.
Ordinary	physical	activity	does	not	cause	symptoms	of	HF.CStructural	heart	disease	with	prior	or	current	symptoms	of	HFINo	limitation	of	physical	activity.	Ordinary	physical	activity	does	not	cause	symptoms	of	HF.IISlight	limitation	of	physical	activity.	Comfortable	at	rest,	but	ordinary	physical	activity	results	in	symptoms	of	HF.IIIMarked	limitation
of	physical	activity.	Comfortable	at	rest,	but	less	than	ordinary	activity	causes	symptoms	of	HF.IVUnable	to	carry	on	any	physical	activity	without	symptoms	of	HF,	or	symptoms	of	HF	at	rest.DRefractory	HF	requiring	specialized	interventionsIVUnable	to	carry	on	any	physical	activity	without	symptoms	of	HF,	or	symptoms	of	HF	at	rest.The	ACCF/AHA
stages	of	HF	recognize	that	both	risk	factors	and	abnormalities	of	cardiac	structure	are	associated	with	HF.	The	stages	are	progressive	and	inviolate;	once	a	patient	moves	to	a	higher	stage,	regression	to	an	earlier	stage	of	HF	is	not	observed.	Progression	in	HF	stages	is	associated	with	reduced	5-year	survival	and	increased	plasma	natriuretic	peptide
concentrations.47	Therapeutic	interventions	in	each	stage	aimed	at	modifying	risk	factors	(stage	A),	treating	structural	heart	disease	(stage	B),	and	reducing	morbidity	and	mortality	(stages	C	and	D)	(covered	in	detail	in	Section	7)	are	reviewed	in	this	document.	The	NYHA	functional	classification	gauges	the	severity	of	symptoms	in	those	with
structural	heart	disease,	primarily	stages	C	and	D.	It	is	a	subjective	assessment	by	a	clinician	and	can	change	frequently	over	short	periods	of	time.	Although	reproducibility	and	validity	may	be	problematic,48	the	NYHA	functional	classification	is	an	independent	predictor	of	mortality.49	It	is	widely	used	in	clinical	practice	and	research	and	for
determining	the	eligibility	of	patients	for	certain	healthcare	services.See	Online	Data	Supplement	2	for	additional	data	on	ACCF/AHA	stages	of	HF	and	NYHA	functional	classifications.4.	EpidemiologyThe	lifetime	risk	of	developing	HF	is	20%	for	Americans	≥40	years	of	age.50	In	the	United	States,	HF	incidence	has	largely	remained	stable	over	the
past	several	decades,	with	>650 000	new	HF	cases	diagnosed	annually.51–53	HF	incidence	increases	with	age,	rising	from	approximately	20	per	1000	individuals	65	to	69	years	of	age	to	>80	per	1000	individuals	among	those	≥85	years	of	age.52	Approximately	5.1	million	persons	in	the	United	States	have	clinically	manifest	HF,	and	the	prevalence
continues	to	rise.51	In	the	Medicare-eligible	population,	HF	prevalence	increased	from	90	to	121	per	1000	beneficiaries	from	1994	to	2003.52	HFrEF	and	HFpEF	each	make	up	about	half	of	the	overall	HF	burden.54	One	in	5	Americans	will	be	>65	years	of	age	by	2050.55	Because	HF	prevalence	is	highest	in	this	group,	the	number	of	Americans	with
HF	is	expected	to	significantly	worsen	in	the	future.	Disparities	in	the	epidemiology	of	HF	have	been	identified.	Blacks	have	the	highest	risk	for	HF.56	In	the	ARIC	(Atherosclerosis	Risk	in	Communities)	study,	incidence	rate	per	1000	person-years	was	lowest	among	white	women52,53	and	highest	among	black	men,57	with	blacks	having	a	greater	5-
year	mortality	rate	than	whites.58	HF	in	non-Hispanic	black	males	and	females	has	a	prevalence	of	4.5%	and	3.8%,	respectively,	versus	2.7%	and	1.8%	in	non-Hispanic	white	males	and	females,	respectively.514.1.	MortalityAlthough	survival	has	improved,	the	absolute	mortality	rates	for	HF	remain	approximately	50%	within	5	years	of	diagnosis.53,59
In	the	ARIC	study,	the	30-day,	1-year,	and	5-year	case	fatality	rates	after	hospitalization	for	HF	were	10.4%,	22%,	and	42.3%,	respectively.58	In	another	population	cohort	study	with	5-year	mortality	data,	survival	for	stage	A,	B,	C,	and	D	HF	was	97%,	96%,	75%,	and	20%,	respectively.47	Thirty-day	postadmission	mortality	rates	decreased	from	12.6%
to	10.8%	from	1993	to	2005;	however,	this	was	due	to	lower	in-hospital	death	rates.	Postdischarge	mortality	actually	increased	from	4.3%	to	6.4%	during	the	same	time	frame.60	These	observed	temporal	trends	in	HF	survival	are	primarily	restricted	to	patients	with	reduced	EF	and	are	not	seen	in	those	with	preserved	EF.40See	Online	Data
Supplement	3	for	additional	data	on	mortality.4.2.	HospitalizationsHF	is	the	primary	diagnosis	in	>1	million	hospitalizations	annually.51	Patients	hospitalized	for	HF	are	at	high	risk	for	all-cause	rehospitalization,	with	a	1-month	readmission	rate	of	25%.61	In	2013,	physician	office	visits	for	HF	cost	$1.8	billion.	The	total	cost	of	HF	care	in	the	United
States	exceeds	$30	billion	annually,	with	over	half	of	these	costs	spent	on	hospitalizations.514.3.	Asymptomatic	LV	DysfunctionThe	prevalence	of	asymptomatic	LV	systolic	or	diastolic	dysfunction	ranges	from	6%	to	21%	and	increases	with	age.62–64	In	the	Left	Ventricular	Dysfunction	Prevention	study,	participants	with	untreated	asymptomatic	LV
dysfunction	had	a	10%	risk	for	developing	HF	symptoms	and	an	8%	risk	of	death	or	HF	hospitalization	annually.65	In	a	community-based	population,	asymptomatic	mild	LV	diastolic	dysfunction	was	seen	in	21%	and	moderate	or	severe	diastolic	dysfunction	in	7%,	and	both	were	associated	with	an	increased	risk	of	symptomatic	HF	and	mortality.644.4.
Health-Related	Quality	of	Life	and	Functional	StatusHF	significantly	decreases	health-related	quality	of	life	(HRQOL),	especially	in	the	areas	of	physical	functioning	and	vitality.66,67	Lack	of	improvement	in	HRQOL	after	discharge	from	the	hospital	is	a	powerful	predictor	of	rehospitalization	and	mortality.68,69	Women	with	HF	have	consistently	been
found	to	have	poorer	HRQOL	than	men.67,70	Ethnic	differences	also	have	been	found,	with	Mexican	Hispanics	reporting	better	HRQOL	than	other	ethnic	groups	in	the	United	States.71	Other	determinants	of	poor	HRQOL	include	depression,	younger	age,	higher	body	mass	index	(BMI),	greater	symptom	burden,	lower	systolic	blood	pressure,	sleep
apnea,	low	perceived	control,	and	uncertainty	about	prognosis.70,72–76	Memory	problems	may	also	contribute	to	poor	HRQOL.76Pharmacological	therapy	is	not	a	consistent	determinant	of	HRQOL;	therapies	such	as	angiotensin-converting	enzyme	(ACE)	inhibitors	and	angiotensin-receptor	blockers	(ARBs)	improve	HRQOL	only	modestly	or	delay	the
progressive	worsening	of	HRQOL	in	HF.77	At	present,	the	only	therapies	shown	to	improve	HRQOL	are	cardiac	resynchronization	therapy	(CRT)78	and	certain	disease	management	and	educational	approaches.79–82	Self-care	and	exercise	may	improve	HRQOL,	but	the	results	of	studies	evaluating	these	interventions	are	mixed.83–86	Throughout	this
guideline	we	refer	to	meaningful	survival	as	a	state	in	which	HRQOL	is	satisfactory	to	the	patient.See	Online	Data	Supplement	4	for	additional	data	on	HRQOL	and	functional	capacity.4.5.	Economic	Burden	of	HFIn	1	in	9	deaths	in	the	United	States,	HF	is	mentioned	on	the	death	certificate.	The	number	of	deaths	with	any	mention	of	HF	was	as	high	in
2006	as	it	was	in	1995.51	Approximately	7%	of	all	cardiovascular	deaths	are	due	to	HF.As	previously	noted,	in	2013,	HF	costs	in	the	United	States	exceeded	$30	billion.51	This	total	includes	the	cost	of	healthcare	services,	medications,	and	lost	productivity.	The	mean	cost	of	HF-related	hospitalizations	was	$23 077	per	patient	and	was	higher	when	HF
was	a	secondary	rather	than	the	primary	diagnosis.	Among	patients	with	HF	in	1	large	population	study,	hospitalizations	were	common	after	HF	diagnosis,	with	83%	of	patients	hospitalized	at	least	once	and	43%	hospitalized	at	least	4	times.	More	than	half	of	the	hospitalizations	were	related	to	noncardiovascular	causes.87–894.6.	Important	Risk
Factors	for	HF	(Hypertension,	Diabetes	Mellitus,	Metabolic	Syndrome,	and	Atherosclerotic	Disease)Many	conditions	or	comorbidities	are	associated	with	an	increased	propensity	for	structural	heart	disease.	The	expedient	identification	and	treatment	of	these	comorbid	conditions	may	forestall	the	onset	of	HF.14,27,90	A	list	of	the	important
documents	that	codify	treatment	for	these	concomitant	conditions	appears	in	Table	2.HypertensionHypertension	may	be	the	single	most	important	modifiable	risk	factor	for	HF	in	the	United	States.	Hypertensive	men	and	women	have	a	substantially	greater	risk	for	developing	HF	than	normotensive	men	and	women.91	Elevated	levels	of	diastolic	and
especially	systolic	blood	pressure	are	major	risk	factors	for	the	development	of	HF.91,92	The	incidence	of	HF	is	greater	with	higher	levels	of	blood	pressure,	older	age,	and	longer	duration	of	hypertension.	Long-term	treatment	of	both	systolic	and	diastolic	hypertension	reduces	the	risk	of	HF	by	approximately	50%.93–96	With	nearly	a	quarter	of	the
American	population	afflicted	by	hypertension	and	the	lifetime	risk	of	developing	hypertension	at	>75%	in	the	United	States,97	strategies	to	control	hypertension	are	a	vital	part	of	any	public	health	effort	to	prevent	HF.Diabetes	MellitusObesity	and	insulin	resistance	are	important	risk	factors	for	the	development	of	HF.98,99	The	presence	of	clinical
diabetes	mellitus	markedly	increases	the	likelihood	of	developing	HF	in	patients	without	structural	heart	disease100	and	adversely	affects	the	outcomes	of	patients	with	established	HF.101,102Metabolic	SyndromeThe	metabolic	syndrome	includes	any	3	of	the	following:	abdominal	adiposity,	hypertriglyceridemia,	low	high-density	lipoprotein,
hypertension,	and	fasting	hyperglycemia.	The	prevalence	of	metabolic	syndrome	in	the	United	States	exceeds	20%	of	persons	≥20	years	of	age	and	40%	of	those	>40	years	of	age.103	The	appropriate	treatment	of	hypertension,	diabetes	mellitus,	and	dyslipidemia104	can	significantly	reduce	the	development	of	HF.Atherosclerotic	DiseasePatients	with
known	atherosclerotic	disease	(eg,	of	the	coronary,	cerebral,	or	peripheral	blood	vessels)	are	likely	to	develop	HF,	and	clinicians	should	seek	to	control	vascular	risk	factors	in	such	patients	according	to	guidelines.135.	Cardiac	Structural	Abnormalities	and	Other	Causes	of	HF5.1.	Dilated	Cardiomyopathies5.1.1.	Definition	and	Classification	of	Dilated
CardiomyopathiesDilated	cardiomyopathy	(DCM)	refers	to	a	large	group	of	heterogeneous	myocardial	disorders	that	are	characterized	by	ventricular	dilation	and	depressed	myocardial	contractility	in	the	absence	of	abnormal	loading	conditions	such	as	hypertension	or	valvular	disease.	In	clinical	practice	and	multicenter	HF	trials,	the	etiology	of	HF
has	often	been	categorized	into	ischemic	or	nonischemic	cardiomyopathy,	with	the	term	DCM	used	interchangeably	with	nonischemic	cardiomyopathy.	This	approach	fails	to	recognize	that	“nonischemic	cardiomyopathy”	may	include	cardiomyopathies	due	to	volume	or	pressure	overload,	such	as	hypertension	or	valvular	heart	disease,	which	are	not
conventionally	accepted	as	DCM.105	With	the	identification	of	genetic	defects	in	several	forms	of	cardiomyopathies,	a	new	classification	scheme	based	on	genomics	was	proposed	in	2006.23	We	recognize	that	classification	of	cardiomyopathies	is	challenging,	mixing	anatomic	designations	(ie,	hypertrophic	and	dilated)	with	functional	designations	(ie,
restrictive),	and	is	unlikely	to	satisfy	all	users.	The	aim	of	the	present	guideline	is	to	target	appropriate	diagnostic	and	treatment	strategies	for	preventing	the	development	and	progression	of	HF	in	patients	with	cardiomyopathies;	we	do	not	wish	to	redefine	new	classification	strategies	for	cardiomyopathies.5.1.2.	Epidemiology	and	Natural	History	of
DCMThe	age-adjusted	prevalence	of	DCM	in	the	United	States	averages	36	cases	per	100 000	population,	and	DCM	accounts	for	10 000	deaths	annually.106	In	most	multicenter	RCTs	and	registries	in	HF,	approximately	30%	to	40%	of	enrolled	patients	have	DCM.107–109	Compared	with	whites,	African	Americans	have	almost	a	3-fold	increased	risk
for	developing	DCM,	irrespective	of	comorbidities	or	socioeconomic	factors.108–110	Sex-related	differences	in	the	incidence	and	prognosis	of	DCM	are	conflicting	and	may	be	confounded	by	differing	etiologies.108,109,111	The	prognosis	in	patients	with	symptomatic	HF	and	DCM	is	relatively	poor,	with	25%	mortality	at	1	year	and	50%	mortality	at	5
years.112	Approximately	25%	of	patients	with	DCM	with	recent	onset	of	HF	symptoms	will	improve	within	a	short	time	even	in	the	absence	of	optimal	GDMT,113	but	patients	with	symptoms	lasting	>3	months	who	present	with	severe	clinical	decompensation	generally	have	less	chance	of	recovery.113	Patients	with	idiopathic	DCM	have	a	lower	total
mortality	rate	than	patients	with	other	types	of	DCM.114	However,	GDMT	is	beneficial	in	all	forms	of	DCM.78,109,115–1175.2.	Familial	CardiomyopathiesIncreasingly,	it	is	recognized	that	many	(20%	to	35%)	patients	with	an	idiopathic	DCM	have	a	familial	cardiomyopathy	(defined	as	2	closely	related	family	members	who	meet	the	criteria	for
idiopathic	DCM).118,119	Consideration	of	familial	cardiomyopathies	includes	the	increasingly	important	discovery	of	noncompaction	cardiomyopathies.	Advances	in	technology	permitting	high-throughput	sequencing	and	genotyping	at	reduced	costs	have	brought	genetic	screening	to	the	clinical	arena.	For	further	information	on	this	topic,	the	reader
is	referred	to	published	guidelines,	position	statements,	and	expert	consensus	statements118,120–123	(Table	5).Table	5.	Screening	of	Family	Members	and	Genetic	Testing	in	Patients	With	Idiopathic	or	Familial	DCMConditionScreening	of	Family	MembersGenetic	TestingFamilial	DCM•	First-degree	relatives	not	known	to	be	affected	should	undergo
periodic,	serial	echocardiographic	screening	with	assessment	of	LV	function	and	size.•	Frequency	of	screening	is	uncertain,	but	every	3–5	y	is	reasonable.118•	Genetic	testing	may	be	considered	in	conjunction	with	genetic	counseling.118,121–123Idiopathic	DCM•	Patients	should	inform	first-degree	relatives	of	their	diagnosis.•	Relatives	should
update	their	clinicians	and	discuss	whether	they	should	undergo	screening	by	echocardiography.•	The	utility	of	genetic	testing	in	this	setting	remains	uncertain.•	Yield	of	genetic	testing	may	be	higher	in	patients	with	significant	cardiac	conduction	disease	and/or	a	family	history	of	premature	sudden	cardiac	death.118,121–1235.3.	Endocrine	and
Metabolic	Causes	of	Cardiomyopathy5.3.1.	ObesityObesity	cardiomyopathy	is	defined	as	cardiomyopathy	due	entirely	or	predominantly	to	obesity	(Section	7.3.1.5).	Although	the	precise	mechanisms	causing	obesity-related	HF	are	not	known,	excessive	adipose	accumulation	results	in	an	increase	in	circulating	blood	volume.	A	subsequent,	persistent
increase	in	cardiac	output,	cardiac	work,	and	systemic	blood	pressure124	along	with	lipotoxicity-induced	cardiac	myocyte	injury	and	myocardial	lipid	accumulation	have	been	implicated	as	potential	mechanisms.125,126A	study	with	participants	from	the	Framingham	Heart	Study	reported	that	after	adjustment	for	established	risk	factors,	obesity	was
associated	with	significant	future	risk	of	development	of	HF.99	There	are	no	large-scale	studies	of	the	safety	or	efficacy	of	weight	loss	with	diet,	exercise,	or	bariatric	surgery	in	obese	patients	with	HF.5.3.2.	Diabetic	CardiomyopathyDiabetes	mellitus	is	now	well	recognized	as	a	risk	factor	for	the	development	of	HF	independent	of	age,	hypertension,
obesity,	hypercholesterolemia,	or	CAD.	The	association	between	mortality	and	hemoglobin	A1c	(HbA1c)	in	patients	with	diabetes	mellitus	and	HF	appears	U-shaped,	with	the	lowest	risk	of	death	in	those	patients	with	modest	glucose	control	(7.1%10	years.137	Women	represent	approximately	14%	of	the	alcoholic	cardiomyopathy	cases	but	may	be
more	vulnerable	with	less	lifetime	alcohol	consumption.136,138	The	risk	of	asymptomatic	alcoholic	cardiomyopathy	is	increased	in	those	consuming	>90	g	of	alcohol	per	day	(approximately	7	to	8	standard	drinks	per	day)	for	>5	years.137	Interestingly,	in	the	general	population,	mild	to	moderate	alcohol	consumption	has	been	reported	to	be
protective	against	development	of	HF.139,140	These	paradoxical	findings	suggest	that	duration	of	exposure	and	individual	genetic	susceptibility	play	an	important	role	in	pathogenesis.	Recovery	of	LV	function	after	cessation	of	drinking	has	been	reported.141	Even	if	LV	dysfunction	persists,	the	symptoms	and	signs	of	HF	improve	after
abstinence.1415.4.2.	Cocaine	CardiomyopathyLong-term	abuse	of	cocaine	may	result	in	DCM	even	without	CAD,	vasculitis,	or	MI.	Depressed	LV	function	has	been	reported	in	4%	to	18%	of	asymptomatic	cocaine	abusers.142–144	The	safety	and	efficacy	of	beta	blockers	for	chronic	HF	due	to	cocaine	use	are	unknown.1455.4.3.	Cardiotoxicity	Related
to	Cancer	TherapiesSeveral	cytotoxic	antineoplastic	drugs,	especially	the	anthracyclines,	are	cardiotoxic	and	can	lead	to	long-term	cardiac	morbidity.	Iron-chelating	agents	that	prevent	generation	of	oxygen	free	radicals,	such	as	dexrazoxane,	are	cardioprotective,146,147	and	reduce	the	occurrence	and	severity	of	anthracycline-induced	cardiotoxicity
and	development	of	HF.Other	antineoplastic	chemotherapies	with	cardiac	toxicity	are	the	monoclonal	antibody	trastuzumab	(Herceptin),	high-dose	cyclophosphamide,	taxoids,	mitomycin-C,	5-fluorouracil,	and	the	interferons.148	In	contrast	to	anthracycline-induced	cardiac	toxicity,	trastuzumab-related	cardiac	dysfunction	does	not	appear	to	increase
with	cumulative	dose,	nor	is	it	associated	with	ultrastructural	changes	in	the	myocardium.	However,	concomitant	anthracycline	therapy	significantly	increases	the	risk	for	cardiotoxicity	during	trastuzumab	treatment.	The	cardiac	dysfunction	associated	with	trastuzumab	is	most	often	reversible	on	discontinuation	of	treatment	and	initiation	of	standard
medical	therapy	for	HF.149	The	true	incidence	and	reversibility	of	chemotherapy-related	cardiotoxicity	are	not	well	documented,	and	meaningful	interventions	to	prevent	injury	have	not	yet	been	elucidated.5.4.4.	Other	Myocardial	Toxins	and	Nutritional	Causes	of	CardiomyopathyIn	addition	to	the	classic	toxins	described	above,	a	number	of	other
toxic	agents	may	lead	to	LV	dysfunction	and	HF,	including	ephedra,	cobalt,	anabolic	steroids,	chloroquine,	clozapine,	amphetamine,	methylphenidate,	and	catecholamines.150	Ephedra,	which	has	been	used	for	athletic	performance	enhancement	and	weight	loss,	was	ultimately	banned	by	the	US	Food	and	Drug	Administration	for	its	high	rate	of
adverse	cardiovascular	outcomes,	including	LV	systolic	dysfunction,	development	of	HF,	and	sudden	cardiac	death	(SCD).151Primary	and	secondary	nutritional	deficiencies	may	lead	to	cardiomyopathy.	Chronic	alcoholism,	anorexia	nervosa,	AIDS,	and	pregnancy	can	account	for	other	rare	causes	of	thiamine	deficiency–related	cardiomyopathy	in	the
western	world.152	Deficiency	in	l-carnitine,	a	necessary	cofactor	for	fatty	acid	oxidation,	may	be	associated	with	a	syndrome	of	progressive	skeletal	myopathy	and	cardiomyopathy.1535.5.	Tachycardia-Induced	CardiomyopathyTachycardia-induced	cardiomyopathy	is	a	reversible	cause	of	HF	characterized	by	LV	myocardial	dysfunction	caused	by
increased	ventricular	rate.	The	degree	of	dysfunction	correlates	with	the	duration	and	rate	of	the	tachyarrhythmia.	Virtually	any	supraventricular	tachycardia	with	a	rapid	ventricular	response	may	induce	cardiomyopathy.	Ventricular	arrhythmias,	including	frequent	premature	ventricular	complexes,	may	also	induce	cardiomyopathy.	Maintenance	of
sinus	rhythm	or	control	of	ventricular	rate	is	critical	to	treating	patients	with	tachycardia-induced	cardiomyopathy.154	Reversibility	of	the	cardiomyopathy	with	treatment	of	the	arrhythmia	is	the	rule,	although	this	may	not	be	complete	in	all	cases.	The	underlying	mechanisms	for	this	are	not	well	understood.Ventricular	pacing	at	high	rates	may	cause
cardiomyopathy.	Additionally,	right	ventricular	pacing	alone	may	exacerbate	HF	symptoms,	increase	hospitalization	for	HF,	and	increase	mortality.155,156	Use	of	CRT	in	patients	with	a	conduction	delay	due	to	pacing	may	result	in	improved	LV	function	and	functional	capacity.5.6.	Myocarditis	and	Cardiomyopathies	Due	to	Inflammation5.6.1.
MyocarditisInflammation	of	the	heart	may	cause	HF	in	about	10%	of	cases	of	initially	unexplained	cardiomyopathy.105,157	A	variety	of	infectious	organisms,	as	well	as	toxins	and	medications,	most	often	postviral	in	origin,	may	cause	myocarditis.	In	addition,	myocarditis	is	also	seen	as	part	of	other	systemic	diseases	such	as	systemic	lupus
erythematosus	and	other	myocardial	muscle	diseases	such	as	HIV	cardiomyopathy	and	possibly	peripartum	cardiomyopathy.	Presentation	may	be	acute,	with	a	distinct	onset,	severe	hemodynamic	compromise,	and	severe	LV	dysfunction	as	seen	in	acute	fulminant	myocarditis,	or	it	may	be	subacute,	with	an	indistinct	onset	and	better-tolerated	LV
dysfunction.158	Prognosis	varies,	with	spontaneous	complete	resolution	(paradoxically	most	often	seen	with	acute	fulminant	myocarditis)158	to	the	development	of	DCM	despite	immunosuppressive	therapy.159	The	role	of	immunosuppressive	therapy	is	controversial.159	Targeting	such	therapy	to	specific	individuals	based	on	the	presence	or	absence
of	viral	genome	in	myocardial	biopsy	samples	may	improve	response	to	immunosuppressive	therapy.160Giant	cell	myocarditis	is	a	rare	form	of	myocardial	inflammation	characterized	by	fulminant	HF,	often	associated	with	refractory	ventricular	arrhythmias	and	a	poor	prognosis.161,162	Histologic	findings	include	diffuse	myocardial	necrosis	with
numerous	multinucleated	giant	cells	without	granuloma	formation.	Consideration	for	advanced	HF	therapies,	including	immunosuppression,	mechanical	circulatory	support	(MCS),	and	transplantation,	is	warranted.5.6.2.	Acquired	Immunodeficiency	SyndromeThe	extent	of	immunodeficiency	influences	the	incidence	of	HIV-associated	DCM.163–165	In
long-term	echocardiographic	follow-up,166	8%	of	initially	asymptomatic	HIV-positive	patients	were	diagnosed	with	DCM	during	the	5-year	follow-up.	Whether	early	treatment	with	ACE	inhibitors	and/or	beta	blockers	will	prevent	or	delay	disease	progression	in	these	patients	is	unknown	at	this	time.5.6.3.	Chagas	DiseaseAlthough	Chagas	disease	is	a
relatively	uncommon	cause	of	DCM	in	North	America,	it	remains	an	important	cause	of	death	in	Central	and	South	America.167	Symptomatic	chronic	Chagas	disease	develops	in	an	estimated	10%	to	30%	of	infected	persons,	years	or	even	decades	after	the	Trypanosoma	cruzi	infection.	Cardiac	changes	may	include	biventricular	enlargement,	thinning
or	thickening	of	ventricular	walls,	apical	aneurysms,	and	mural	thrombi.	The	conduction	system	is	often	affected,	typically	resulting	in	right	bundle-branch	block,	left	anterior	fascicular	block,	or	complete	atrioventricular	block.5.7.	Inflammation-Induced	Cardiomyopathy:	Noninfectious	Causes5.7.1.	Hypersensitivity	MyocarditisHypersensitivity	to	a
variety	of	agents	may	result	in	allergic	reactions	that	involve	the	myocardium,	characterized	by	peripheral	eosinophilia	and	a	perivascular	infiltration	of	the	myocardium	by	eosinophils,	lymphocytes,	and	histiocytes.	A	variety	of	drugs,	most	commonly	the	sulfonamides,	penicillins,	methyldopa,	and	other	agents	such	as	amphotericin	B,	streptomycin,
phenytoin,	isoniazid,	tetanus	toxoid,	hydrochlorothiazide,	dobutamine,	and	chlorthalidone,	have	been	reported	to	cause	allergic	hypersensitivity	myocarditis.168	Most	patients	are	not	clinically	ill	but	may	die	suddenly,	presumably	secondary	to	an	arrhythmia.5.7.2.	Rheumatological/Connective	Tissue	DisordersAlong	with	a	number	of	cardiac
abnormalities	(eg,	pericarditis,	pericardial	effusion,	conduction	system	abnormalities,	including	complete	atrioventricular	heart	block),	DCM	can	be	a	rare	manifestation	of	systemic	lupus	erythematosus	and	usually	correlates	with	disease	activity.169	Studies	suggest	that	echocardiographic	evidence	of	abnormal	LV	filling	may	reflect	the	presence	of
myocardial	fibrosis	and	could	be	a	marker	of	subclinical	myocardial	involvement	in	systemic	lupus	erythematosus	patients.170Scleroderma	is	a	rare	cause	of	DCM.	One	echocardiographic	study	showed	that	despite	normal	LV	dimensions	or	fractional	shortening,	subclinical	systolic	impairment	was	present	in	the	majority	of	patients	with
scleroderma.171	Cardiac	involvement	in	rheumatoid	arthritis	generally	is	in	the	form	of	myocarditis	and/or	pericarditis,	and	development	of	DCM	is	rare.172	Myocardial	involvement	in	rheumatoid	arthritis	is	thought	to	be	secondary	to	microvasculitis	and	subsequent	microcirculatory	disturbances.	Myocardial	disease	in	rheumatoid	arthritis	can	occur
in	the	absence	of	clinical	symptoms	or	abnormalities	of	the	electrocardiogram	(ECG).1735.8.	Peripartum	CardiomyopathyPeripartum	cardiomyopathy	is	a	disease	of	unknown	cause	in	which	LV	dysfunction	occurs	during	the	last	trimester	of	pregnancy	or	the	early	puerperium.	It	is	reported	in	1:1300	to	1:4000	live	births.174	Risk	factors	for
peripartum	cardiomyopathy	include	advanced	maternal	age,	multiparity,	African	descent,	and	long-term	tocolysis.	Although	its	etiology	remains	unknown,	most	theories	have	focused	on	hemodynamic	and	immunologic	causes.174	The	prognosis	of	peripartum	cardiomyopathy	is	related	to	the	recovery	of	ventricular	function.	Significant	improvement	in
myocardial	function	is	seen	in	30%	to	50%	of	patients	in	the	first	6	months	after	presentation.174	However,	for	those	patients	who	do	not	recover	to	normal	or	near-normal	function,	the	prognosis	is	similar	to	other	forms	of	DCM.175	Cardiomegaly	that	persists	for	>4	to	6	months	after	diagnosis	indicates	a	poor	prognosis,	with	a	50%	mortality	rate	at
6	years.	Subsequent	pregnancy	in	women	with	a	history	of	peripartum	cardiomyopathy	may	be	associated	with	a	further	decrease	in	LV	function	and	can	result	in	clinical	deterioration,	including	death.	However,	if	ventricular	function	has	normalized	in	women	with	a	history	of	peripartum	cardiomyopathy,	the	risk	may	be	less.174	There	is	an
increased	risk	of	venous	thromboembolism,	and	anticoagulation	is	recommended,	especially	if	ventricular	dysfunction	is	persistent.5.9.	Cardiomyopathy	Caused	By	Iron	OverloadIron	overload	cardiomyopathy	manifests	itself	as	systolic	or	diastolic	dysfunction	secondary	to	increased	deposition	of	iron	in	the	heart	and	occurs	with	common	genetic
disorders	such	as	primary	hemochromatosis	or	with	lifetime	transfusion	requirements	as	seen	in	beta-thalassemia	major.176	Hereditary	hemochromatosis,	an	autosomal	recessive	disorder,	is	the	most	common	hereditary	disease	of	Northern	Europeans,	with	a	prevalence	of	approximately	5	per	1000.	The	actuarial	survival	rates	of	persons	who	are
homozygous	for	the	mutation	of	the	hemochromatosis	gene	C282Y	have	been	reported	to	be	95%,	93%,	and	66%,	at	5,	10,	and	20	years,	respectively.177	Similarly,	in	patients	with	thalassemia	major,	cardiac	failure	is	one	of	the	most	frequent	causes	of	death.	Chelation	therapy,	including	newer	forms	of	oral	chelators,	such	as	deferoxamine,	and
phlebotomy,	have	dramatically	improved	the	outcome	of	hemochromatosis,	and	the	roles	of	gene	therapy,	hepcidin,	and	calcium	channel	blockers	are	being	actively	investigated.1785.10.	AmyloidosisCardiac	amyloidosis	involves	the	deposition	of	insoluble	proteins	as	fibrils	in	the	heart,	resulting	in	HF.	Primary	or	AL	amyloidosis	(monoclonal	kappa	or
lambda	light	chains),	secondary	amyloidosis	(protein	A),	familial	TTR	amyloidosis	(mutant	transthyretin),	dialysis-associated	amyloidosis	(beta-2-microglobulin),	or	senile	TTR	amyloidosis	(wild-type	transthyretin)	can	affect	the	heart,	but	cardiac	involvement	is	primarily	encountered	in	AL	and	TTR	amyloidosis.179	The	disease	can	be	rapidly
progressive,	and	in	patients	with	ventricular	septum	thickness	>15	mm,	LVEF	70	years	of	age,	has	impaired	renal	function,	or	has	a	low	lean	body	mass.496	Higher	doses	(eg,	digoxin	0.375	to	0.50	mg	daily)	are	rarely	used	or	needed	in	the	management	of	patients	with	HF.	There	is	no	reason	to	use	loading	doses	of	digoxin	to	initiate	therapy	in
patients	with	HF.Doses	of	digoxin	that	achieve	a	plasma	concentration	of	drug	in	the	range	of	0.5	to	0.9	ng/mL	are	suggested,	given	the	limited	evidence	currently	available.	There	has	been	no	prospective,	randomized	evaluation	of	the	relative	efficacy	or	safety	of	different	plasma	concentrations	of	digoxin.	Retrospective	analysis	of	2	studies	of	digoxin
withdrawal	found	that	prevention	of	worsening	HF	by	digoxin	at	lower	concentrations	in	plasma	(0.5	to	0.9	ng/mL)	was	as	great	as	that	achieved	at	higher	concentrations.497,4987.3.2.7.3.	Digoxin:	Risks	of	Treatment.When	administered	with	attention	to	dose	and	factors	that	alter	its	metabolism,	digoxin	is	well	tolerated	by	most	patients	with	HF.499
The	principal	adverse	reactions	occur	primarily	when	digoxin	is	administered	in	large	doses,	especially	in	the	elderly,	but	large	doses	are	not	necessary	for	clinical	benefits.500–502	The	major	adverse	effects	include	cardiac	arrhythmias	(eg,	ectopic	and	re-entrant	cardiac	rhythms	and	heart	block),	gastrointestinal	symptoms	(eg,	anorexia,	nausea,	and
vomiting),	and	neurological	complaints	(eg,	visual	disturbances,	disorientation,	and	confusion).	Overt	digoxin	toxicity	is	commonly	associated	with	serum	digoxin	levels	>2	ng/mL.However,	toxicity	may	also	occur	with	lower	digoxin	levels,	especially	if	hypokalemia,	hypomagnesemia,	or	hypothyroidism	coexists.503,504	The	concomitant	use	of
clarithromycin,	dronedarone,	erythromycin,	amiodarone,	itraconazole,	cyclosporine,	propafenone,	verapamil,	or	quinidine	can	increase	serum	digoxin	concentrations	and	may	increase	the	likelihood	of	digoxin	toxicity.505–507	The	dose	of	digoxin	should	be	reduced	if	treatment	with	these	drugs	is	initiated.	In	addition,	a	low	lean	body	mass	and
impaired	renal	function	can	also	elevate	serum	digoxin	levels,	which	may	explain	the	increased	risk	of	digoxin	toxicity	in	elderly	patients.7.3.2.8.	Other	Drug	Treatment7.3.2.8.1.	Anticoagulation:	RecommendationsClass	IPatients	with	chronic	HF	with	permanent/persistent/paroxysmal	AF	and	an	additional	risk	factor	for	cardioembolic	stroke	(history	of
hypertension,	diabetes	mellitus,	previous	stroke	or	transient	ischemic	attack,	or	≥75	years	of	age)	should	receive	chronic	anticoagulant	therapy.*508–514(Level	of	Evidence:	A)The	selection	of	an	anticoagulant	agent	(warfarin,	dabigatran,	apixaban,	or	rivaroxaban)	for	permanent/persistent/paroxysmal	AF	should	be	individualized	on	the	basis	of	risk
factors,	cost,	tolerability,	patient	preference,	potential	for	drug	interactions,	and	other	clinical	characteristics,	including	time	in	the	international	normalized	ratio	therapeutic	range	if	the	patient	has	been	taking	warfarin.	(Level	of	Evidence:	C)Class	IIaChronic	anticoagulation	is	reasonable	for	patients	with	chronic	HF	who	have
permanent/persistent/paroxysmal	AF	but	are	without	an	additional	risk	factor	for	cardioembolic	stroke.*509–511,515–517(Level	of	Evidence:	B)Class	III:	No	BenefitAnticoagulation	is	not	recommended	in	patients	with	chronic	HFrEF	without	AF,	a	prior	thromboembolic	event,	or	a	cardioembolic	source.518–520(Level	of	Evidence:	B)Patients	with
chronic	HFrEF	are	at	an	increased	risk	of	thromboembolic	events	due	to	stasis	of	blood	in	dilated	hypokinetic	cardiac	chambers	and	in	peripheral	blood	vessels521,522	and	perhaps	due	to	increased	activity	of	procoagulant	factors.523	However,	in	large-scale	studies,	the	risk	of	thromboembolism	in	clinically	stable	patients	has	been	low	(1%	to	3%	per
year),	even	in	those	with	a	very	depressed	EF	and	echocardiographic	evidence	of	intracardiac	thrombi.524–528	These	rates	are	sufficiently	low	to	limit	the	detectable	benefit	of	anticoagulation	in	these	patients.In	several	retrospective	analyses,	the	risk	of	thromboembolic	events	was	not	lower	in	patients	with	HF	taking	warfarin	than	in	patients	not
treated	with	antithrombotic	drugs.524,526,527	The	use	of	warfarin	was	associated	with	a	reduction	in	major	cardiovascular	events	and	death	in	patients	with	HF	in	some	studies	but	not	in	others.518,529,530	An	RCT	that	compared	the	outcome	of	patients	with	HFrEF	assigned	to	aspirin,	warfarin,	or	clopidogrel	was	completed,519	but	no	therapy
appeared	to	be	superior.	Another	trial	compared	aspirin	with	warfarin	in	patients	with	reduced	LVEF,	sinus	rhythm,	and	no	cardioembolic	source	and	demonstrated	no	difference	in	either	the	primary	outcome	of	death,	stroke,	or	intracerebral	hemorrhage.520	There	was	also	no	difference	in	the	combined	outcome	of	death,	ischemic	stroke,
intracerebral	hemorrhage,	MI,	or	HF	hospitalization.	There	was	a	significant	increase	in	major	bleeding	with	warfarin.	Given	that	there	is	no	overall	benefit	of	warfarin	and	an	increased	risk	of	bleeding,	there	is	no	compelling	evidence	to	use	warfarin	or	aspirin	in	patients	with	HFrEF	in	the	absence	of	a	specific	indication.The	efficacy	of	long-term
warfarin	for	the	prevention	of	stroke	in	patients	with	AF	is	well	established.	However,	the	ACCF/AHA	guidelines	for	AF6	recommend	use	of	the	CHADS2	[Congestive	heart	failure,	Hypertension,	Age	≥75	years,	Diabetes	mellitus,	previous	Stroke/transient	ischemic	attack	(doubled	risk	weight)]	score	to	assess	patient	risk	for	adverse	outcomes	before
initiating	anticoagulation	therapy.	More	recently,	a	revised	score,	CHADS2-VASc,	has	been	suggested	as	more	applicable	to	a	wider	range	of	patients,531	but	this	revised	score	has	not	yet	been	fully	studied	in	patients	with	HF.	Regardless	of	whether	patients	receive	rhythm	or	rate	control,	anticoagulation	is	recommended	for	patients	with	HF	and	AF
for	stroke	prevention	in	the	presence	of	at	least	1	additional	risk	factor.	For	patients	with	HF	and	AF	in	the	absence	of	another	cardioembolic	risk	factor,	anticoagulation	is	reasonable.Trials	of	newer	oral	anticoagulants	have	compared	efficacy	and	safety	with	warfarin	therapy	rather	than	placebo.	Several	new	oral	anticoagulants	are	now	available,
including	the	factor	Xa	inhibitors	apixaban	and	rivaroxaban	and	the	direct	thrombin	inhibitor	dabigatran.508,512–514	These	drugs	have	few	food	and	drug	interactions	compared	with	warfarin	and	no	need	for	routine	coagulation	monitoring	or	dose	adjustment.	The	fixed	dosing	together	with	fewer	interactions	may	simplify	patient	management,
particularly	with	the	polypharmacy	commonly	seen	in	HF.	These	drugs	have	a	potential	for	an	improved	benefit–risk	profile	compared	with	warfarin,	which	may	increase	their	use	in	practice,	especially	in	those	at	increased	bleeding	risk.	However,	important	adverse	effects	have	been	noted	with	these	new	anticoagulants,	including	gastrointestinal
distress,	which	may	limit	compliance.	At	present,	there	is	no	commercially	available	agent	to	reverse	the	effect	of	these	newer	drugs.	Trials	comparing	new	anticoagulants	with	warfarin	have	enrolled	>10 000	patients	with	HF.	As	more	detailed	evaluations	of	the	comparative	benefits	and	risks	of	these	newer	agents	in	patients	with	HF	are	still
pending,	the	writing	committee	considered	their	use	in	patients	with	HF	and	nonvalvular	AF	as	an	alternative	to	warfarin	to	be	reasonable.The	benefit	afforded	by	low-dose	aspirin	in	patients	with	systolic	HF	but	no	previous	MI	or	known	CAD	(or	specifically	in	patients	proven	free	of	CAD)	remains	unknown.	A	Cochrane	review	failed	to	find	sufficient
evidence	to	support	its	use.532	Retrospective	and	observational	studies	again	had	conflicting	results	and	used	very	different	criteria	to	identify	patients	as	nonischemic,	with	some	demonstrating	protection	from	aspirin	overall532	or	only	in	patients	with	more	severe	depression	of	systolic	function,518	whereas	others	found	no	benefit	from	aspirin.530
The	high	incidence	of	diabetes	mellitus	and	hypertension	in	most	HF	studies,	combined	with	a	failure	to	use	objective	methods	to	exclude	CAD	in	enrolled	patients,	may	leave	this	question	unanswered.	Currently,	data	are	insufficient	to	recommend	aspirin	for	empiric	primary	prevention	in	HF	patients	known	to	be	free	of	atherosclerotic	disease	and
without	additional	risk	factors.See	Online	Data	Supplement	21	for	additional	data	on	anticoagulants.7.3.2.8.2.	Statins:	RecommendationClass	III:	No	BenefitStatins	are	not	beneficial	as	adjunctive	therapy	when	prescribed	solely	for	the	diagnosis	of	HF	in	the	absence	of	other	indications	for	their	use.533–538(Level	of	Evidence:	A)Statin	therapy	has
been	broadly	implicated	in	prevention	of	adverse	cardiovascular	events,	including	new-onset	HF.	Originally	designed	to	lower	cholesterol	in	patients	with	cardiovascular	disease,	statins	are	increasingly	recognized	for	their	favorable	effects	on	inflammation,	oxidative	stress,	and	vascular	performance.	Several	observational	and	post	hoc	analyses	from
large	clinical	trials	have	implied	that	statin	therapy	may	provide	clinical	benefit	to	patients	with	HF.533–536	However,	2	large	RCTs	have	demonstrated	that	rosuvastatin	has	neutral	effects	on	long-term	outcomes	in	patients	with	chronic	HFrEF	when	added	to	standard	GDMT.537,538	At	present,	statin	therapy	should	not	be	prescribed	primarily	for
the	treatment	of	HF	to	improve	clinical	outcomes.See	Online	Data	Supplement	22	for	additional	data	on	statin	therapy.7.3.2.8.3.	Omega-3	Fatty	Acids:	RecommendationClass	IIaOmega-3	polyunsaturated	fatty	acid	(PUFA)	supplementation	is	reasonable	to	use	as	adjunctive	therapy	in	patients	with	NYHA	class	II–IV	symptoms	and	HFrEF	or	HFpEF,
unless	contraindicated,	to	reduce	mortality	and	cardiovascular	hospitalizations.539,540(Level	of	Evidence:	B)Supplementation	with	omega-3	PUFA	has	been	evaluated	as	an	adjunctive	therapy	for	cardiovascular	disease	and	HF.541	Trials	in	primary	and	secondary	prevention	of	coronary	heart	disease	showed	that	omega-3	PUFA	supplementation
results	in	a	10%	to	20%	risk	reduction	in	fatal	and	nonfatal	cardiovascular	events.	The	GISSI	(Gruppo	Italiano	per	lo	Studio	della	Sopravvivenza	nell’Infarto	miocardico)	Prevenzione	trial	demonstrated	a	21%	reduction	in	death	among	post-MI	patients	taking	1	g	of	omega-3	PUFA	(850	mg	to	882	mg	of	eicosapentaenoic	acid	[EPA]	and	docosahexaenoic
acid	[DHA]	as	ethyl	esters	in	the	ratio	of	1:1.2).542	Post	hoc	subgroup	analysis	revealed	that	this	reduction	in	mortality	and	SCD	was	concentrated	in	the	approximately	2000	patients	with	reduced	LVEF.539	The	GISSI-HF	investigators	randomized	6975	patients	in	NYHA	class	II–IV	chronic	HF	to	1	g	daily	of	omega-3	PUFA	(850	mg	to	882	mg
EPA/DHA)	or	matching	placebo.	Death	from	any	cause	was	reduced	from	29%	with	placebo	to	27%	in	those	treated	with	omega-3	PUFA.540	The	outcome	of	death	or	admission	to	hospital	for	a	cardiovascular	event	was	also	significantly	reduced.	In	reported	studies,	this	therapy	has	been	safe	and	very	well	tolerated.540–543	Further	investigations	are
needed	to	better	define	optimal	dosing	and	formulation	of	omega-3	PUFA	supplements.	The	use	of	omega-3	PUFA	supplementation	is	reasonable	as	adjunctive	therapy	in	patients	with	chronic	HF.See	Online	Data	Supplement	23	for	additional	data	on	omega-3	fatty	acids.7.3.2.9.	Drugs	of	Unproven	Value	or	That	May	Worsen	HF:
RecommendationsClass	III:	No	BenefitNutritional	supplements	as	treatment	for	HF	are	not	recommended	in	patients	with	current	or	prior	symptoms	of	HFrEF.544,545(Level	of	Evidence:	B)Hormonal	therapies	other	than	to	correct	deficiencies	are	not	recommended	for	patients	with	current	or	prior	symptoms	of	HFrEF.	(Level	of	Evidence:	C)Class
III:	HarmDrugs	known	to	adversely	affect	the	clinical	status	of	patients	with	current	or	prior	symptoms	of	HFrEF	are	potentially	harmful	and	should	be	avoided	or	withdrawn	whenever	possible	(eg,	most	antiarrhythmic	drugs,	most	calcium	channel–blocking	drugs	[except	amlodipine],	NSAIDs,	or	thiazolidinediones).546–557(Level	of	Evidence:	B)Long-
term	use	of	infused	positive	inotropic	drugs	is	potentially	harmful	for	patients	with	HFrEF,	except	as	palliation	for	patients	with	end-stage	disease	who	cannot	be	stabilized	with	standard	medical	treatment	(see	recommendations	for	stage	D).	(Level	of	Evidence:	C)7.3.2.9.1.	Nutritional	Supplements	and	Hormonal	Therapies.Patients	with	HF,
particularly	those	treated	with	diuretics,	may	become	deficient	in	vitamins	and	micronutrients.	Several	nutritional	supplements	(eg,	coenzyme	Q10,	carnitine,	taurine,	and	antioxidants)	and	hormonal	therapies	(eg,	growth	hormone	or	thyroid	hormone)	have	been	proposed	for	the	treatment	of	HF.558–563	Testosterone	has	also	been	evaluated	for	its
beneficial	effect	in	HF	with	modest	albeit	preliminary	effects.564	Aside	from	replenishment	of	documented	deficiencies,	published	data	have	failed	to	demonstrate	benefit	for	routine	vitamin,	nutritional,	or	hormonal	supplementation.565	In	most	data	or	other	literature	regarding	nutraceuticals,	there	are	issues,	including	outcomes	analyses,	adverse
effects,	and	drug-nutraceutical	interactions,	that	remain	unresolved.No	clinical	trials	have	demonstrated	improved	survival	rates	with	use	of	nutritional	or	hormonal	therapy,	with	the	exception	of	omega-3	fatty	acid	supplementation	as	previously	noted.	Some	studies	have	suggested	a	possible	effect	for	coenzyme	Q10	in	reduced	hospitalization	rates,
dyspnea,	and	edema	in	patients	with	HF,	but	these	benefits	have	not	been	seen	uniformly.566–569	Because	of	possible	adverse	effects	and	drug	interactions	of	nutritional	supplements	and	their	widespread	use,	clinicians	caring	for	patients	with	HF	should	routinely	inquire	about	their	use.	Until	more	data	are	available,	nutritional	supplements	or
hormonal	therapies	are	not	recommended	for	the	treatment	of	HF.7.3.2.9.2.	Antiarrhythmic	Agents.With	atrial	and	ventricular	arrhythmias	contributing	to	the	morbidity	and	mortality	of	HF,	various	classes	of	antiarrhythmic	agents	have	been	repeatedly	studied	in	large	RCTs.	Instead	of	conferring	survival	benefit,	however,	nearly	all	antiarrhythmic
agents	increase	mortality	in	the	HF	population.548–550	Most	antiarrhythmics	have	some	negative	inotropic	effect	and	some,	particularly	the	class	I	and	class	III	antiarrhythmic	drugs,	have	proarrhythmic	effects.	Hence,	class	I	sodium	channel	antagonists	and	the	class	III	potassium	channel	blockers	d-sotalol	and	dronedarone	should	be	avoided	in
patients	with	HF.	Amiodarone	and	dofetilide	are	the	only	antiarrhythmic	agents	to	have	neutral	effects	on	mortality	in	clinical	trials	of	patients	with	HF	and	thus	are	the	preferred	drugs	for	treating	arrhythmias	in	this	patient	group.570–573See	Online	Data	Supplement	24	for	additional	data	on	antiarrhythmic	agents.7.3.2.9.3.	Calcium	Channel
Blockers:	RecommendationClass	III:	No	BenefitCalcium	channel–blocking	drugs	are	not	recommended	as	routine	treatment	for	patients	with	HFrEF.551,574,575(Level	of	Evidence:	A)By	reducing	peripheral	vasoconstriction	and	LV	afterload,	calcium	channel	blockers	were	thought	to	have	a	potential	role	in	the	management	of	chronic	HF.	However,
first-generation	dihydropyridine	and	nondihydropyridine	calcium	channel	blockers	also	have	myocardial	depressant	activity.	Several	clinical	trials	have	demonstrated	either	no	clinical	benefit	or	even	worse	outcomes	in	patients	with	HF	treated	with	these	drugs.546,547,551–553	Despite	their	greater	selectivity	for	calcium	channels	in	vascular	smooth
muscle	cells,	second-generation	calcium	channel	blockers,	dihydropyridine	derivatives	such	as	amlodipine	and	felodipine,	have	failed	to	demonstrate	any	functional	or	survival	benefit	in	patients	with	HF.575–579	Amlodipine,	however,	may	be	considered	in	the	management	of	hypertension	or	ischemic	heart	disease	in	patients	with	HF	because	it	is
generally	well	tolerated	and	had	neutral	effects	on	morbidity	and	mortality	in	large	RCTs.	In	general,	calcium	channel	blockers	should	be	avoided	in	patients	with	HFrEF.See	Online	Data	Supplement	25	for	additional	data	on	calcium	channel	blockers.7.3.2.9.4.	Nonsteroidal	Anti-Inflammatory	Drugs.NSAIDs	inhibit	the	synthesis	of	renal
prostaglandins,	which	mediate	vasodilation	in	the	kidneys	and	directly	inhibit	sodium	resorption	in	the	thick	ascending	loop	of	Henle	and	collecting	tubule.	Hence,	NSAIDs	can	cause	sodium	and	water	retention	and	blunt	the	effects	of	diuretics.	Several	observational	cohort	studies	have	revealed	increased	morbidity	and	mortality	in	patients	with	HF
using	either	nonselective	or	selective	NSAIDs.554–556,580–582See	Online	Data	Supplement	26	for	additional	data	on	NSAIDs.7.3.2.9.5.	Thiazolidinediones.Thiazolidinediones	increase	insulin	sensitivity	by	activating	nuclear	peroxisome	proliferator-activated	receptor	gamma.	Expressed	in	virtually	all	tissues,	peroxisome	proliferator-activated	receptor
gamma	also	regulates	sodium	reabsorption	in	the	collecting	ducts	of	the	kidney.	In	clinical	trials,	thiazolidinediones	have	been	associated	with	increased	incidence	of	HF	events,	even	in	those	without	any	prior	history	of	clinical	HF.557,583–588See	Table	19	for	a	summary	of	recommendations	from	this	section	and	Table	20	for	strategies	for	achieving
optimal	GDMT;	see	Online	Data	Supplement	27	for	additional	data	on	thiazolidinediones.Table	19.	Recommendations	for	Pharmacological	Therapy	for	Management	of	Stage	C	HFrEFTable	20.	Strategies	for	Achieving	Optimal	GDMT1.	Uptitrate	in	small	increments	to	the	recommended	target	dose	or	the	highest	tolerated	dose	for	those	medications
listed	in	Table	15	with	an	appreciation	that	some	patients	cannot	tolerate	the	full	recommended	doses	of	all	medications,	particularly	patients	with	low	baseline	heart	rate	or	blood	pressure	or	with	a	tendency	to	postural	symptoms.2.	Certain	patients	(eg,	the	elderly,	patients	with	chronic	kidney	disease)	may	require	more	frequent	visits	and	laboratory
monitoring	during	dose	titration	and	more	gradual	dose	changes.	However,	such	vulnerable	patients	may	accrue	considerable	benefits	from	GDMT.	Inability	to	tolerate	optimal	doses	of	GDMT	may	change	after	disease-modifying	interventions	such	as	CRT.3.	Monitor	vital	signs	closely	before	and	during	uptitration,	including	postural	changes	in	blood
pressure	or	heart	rate,	particularly	in	patients	with	orthostatic	symptoms,	bradycardia,	and/or	“low”	systolic	blood	pressure	(eg,	80	to	100	mm Hg).4.	Alternate	adjustments	of	different	medication	classes	(especially	ACE	inhibitors/ARBs	and	beta	blockers)	listed	in	Table	15.	Patients	with	elevated	or	normal	blood	pressure	and	heart	rate	may	tolerate
faster	incremental	increases	in	dosages.5.	Monitor	renal	function	and	electrolytes	for	rising	creatinine	and	hyperkalemia,	recognizing	that	an	initial	rise	in	creatinine	may	be	expected	and	does	not	necessarily	require	discontinuation	of	therapy;	discuss	tolerable	levels	of	creatinine	above	baseline	with	a	nephrologist	if	necessary.6.	Patients	may
complain	of	symptoms	of	fatigue	and	weakness	with	dosage	increases;	in	the	absence	of	instability	in	vital	signs,	reassure	them	that	these	symptoms	are	often	transient	and	usually	resolve	within	a	few	days	of	these	changes	in	therapy.7.	Discourage	sudden	spontaneous	discontinuation	of	GDMT	medications	by	the	patient	and/or	other	clinicians
without	discussion	with	managing	clinicians.8.	Carefully	review	doses	of	other	medications	for	HF	symptom	control	(eg,	diuretics,	nitrates)	during	uptitration.9.	Consider	temporary	adjustments	in	dosages	of	GDMT	during	acute	episodes	of	noncardiac	illnesses	(eg,	respiratory	infections,	risk	of	dehydration,	etc).10.	Educate	patients,	family	members,
and	other	clinicians	about	the	expected	benefits	of	achieving	GDMT,	including	an	understanding	of	the	potential	benefits	of	myocardial	reverse	remodeling,	increased	survival,	and	improved	functional	status	and	HRQOL.7.3.3.	Pharmacological	Treatment	for	Stage	C	HFpEF:	RecommendationsSee	Table	21	for	a	summary	of	recommendations	from	this
section.Table	21.	Recommendations	for	Treatment	of	HFpEFClass	ISystolic	and	diastolic	blood	pressure	should	be	controlled	in	patients	with	HFpEF	in	accordance	with	published	clinical	practice	guidelines	to	prevent	morbidity.27,91(Level	of	Evidence:	B)Diuretics	should	be	used	for	relief	of	symptoms	due	to	volume	overload	in	patients	with	HFpEF.
(Level	of	Evidence:	C)Class	IIaCoronary	revascularization	is	reasonable	in	patients	with	CAD	in	whom	symptoms	(angina)	or	demonstrable	myocardial	ischemia	is	judged	to	be	having	an	adverse	effect	on	symptomatic	HFpEF	despite	GDMT.	(Level	of	Evidence:	C)Management	of	AF	according	to	published	clinical	practice	guidelines	in	patients	with
HFpEF	is	reasonable	to	improve	symptomatic	HF	(Section	9.1).	(Level	of	Evidence:	C)The	use	of	beta-blocking	agents,	ACE	inhibitors,	and	ARBs	in	patients	with	hypertension	is	reasonable	to	control	blood	pressure	in	patients	with	HFpEF.	(Level	of	Evidence:	C)Class	IIbThe	use	of	ARBs	might	be	considered	to	decrease	hospitalizations	for	patients
with	HFpEF.589(Level	of	Evidence:	B)Class	III:	No	BenefitRoutine	use	of	nutritional	supplements	is	not	recommended	for	patients	with	HFpEF.	(Level	of	Evidence:	C)Trials	using	comparable	and	efficacious	agents	for	HFrEF	have	generally	been	disappointing	when	used	in	patients	with	HFpEF.590	Thus,	most	of	the	recommended	therapies	for
HFpEF	are	directed	at	symptoms,	especially	comorbidities,	and	risk	factors	that	may	worsen	cardiovascular	disease.Blood	pressure	control	concordant	with	existing	hypertension	guidelines	remains	the	most	important	recommendation	in	patients	with	HFpEF.	Evidence	from	an	RCT	has	shown	that	improved	blood	pressure	control	reduces
hospitalization	for	HF,591	decreases	cardiovascular	events,	and	reduces	HF	mortality	in	patients	without	prevalent	HF.311	In	hypertensive	patients	with	HFpEF,	aggressive	treatment	(often	with	several	drugs	with	complementary	mechanisms	of	action)	is	recommended.	ACE	inhibitors	and/or	ARBs	are	often	considered	as	first-line	agents.	Specific
blood	pressure	targets	in	HFpEF	have	not	been	firmly	established;	thus,	the	recommended	targets	are	those	used	for	general	hypertensive	populations.CAD	is	common	in	patients	with	HFpEF592;	however,	there	are	no	studies	to	determine	the	impact	of	revascularization	on	symptoms	or	outcomes	specifically	in	patients	with	HFpEF.	In	general,
contemporary	revascularization	guidelines10,12	should	be	used	in	the	care	of	patients	with	HFpEF	and	concomitant	CAD.	Specific	to	this	population,	it	might	be	reasonable	to	consider	revascularization	in	patients	for	whom	ischemia	appears	to	contribute	to	HF	symptoms,	although	this	determination	can	be	difficult.Theoretical	mechanisms	for	the
worsening	of	HF	symptoms	by	AF	among	patients	with	HFpEF	include	shortened	diastolic	filling	time	with	tachycardia	and	the	loss	of	atrial	contribution	to	LV	diastolic	filling.	Conversely,	chronotropic	incompetence	is	also	a	concern.	Slowing	the	heart	rate	is	useful	in	tachycardia	but	not	in	normal	resting	heart	rate;	a	slow	heart	rate	prolongs
diastasis	and	worsens	chronotropic	incompetence.	Currently,	there	are	no	specific	trials	of	rate	versus	rhythm	control	in	HFpEF.7.3.4.	Device	Therapy	for	Stage	C	HFrEF:	RecommendationsSee	Table	22	for	a	summary	of	recommendations	from	this	section.Table	22.	Recommendations	for	Device	Therapy	for	Management	of	Stage	C	HFClass	IICD
therapy	is	recommended	for	primary	prevention	of	SCD	to	reduce	total	mortality	in	selected	patients	with	nonischemic	DCM	or	ischemic	heart	disease	at	least	40	days	post-MI	with	LVEF	of	35%	or	less	and	NYHA	class	II	or	III	symptoms	on	chronic	GDMT,	who	have	reasonable	expectation	of	meaningful	survival	for	more	than	1	year.†355,593(Level	of
Evidence:	A)CRT	is	indicated	for	patients	who	have	LVEF	of	35%	or	less,	sinus	rhythm,	left	bundle-branch	block	(LBBB)	with	a	QRS	duration	of	150	ms	or	greater,	and	NYHA	class	II,	III,	or	ambulatory	IV	symptoms	on	GDMT.	(Level	of	Evidence:	A	for	NYHA	class	III/IV 38,78,116,594;	Level	of	Evidence:	B	for	NYHA	class	II595,596)ICD	therapy	is
recommended	for	primary	prevention	of	SCD	to	reduce	total	mortality	in	selected	patients	at	least	40	days	post-MI	with	LVEF	of	30%	or	less,	and	NYHA	class	I	symptoms	while	receiving	GDMT,	who	have	reasonable	expectation	of	meaningful	survival	for	more	than	1	year.†362,597,598(Level	of	Evidence:	B)Class	IIaCRT	can	be	useful	for	patients	who
have	LVEF	of	35%	or	less,	sinus	rhythm,	a	non-LBBB	pattern	with	a	QRS	duration	of	150	ms	or	greater,	and	NYHA	class	III/ambulatory	class	IV	symptoms	on	GDMT.78,116,594,596(Level	of	Evidence:	A)CRT	can	be	useful	for	patients	who	have	LVEF	of	35%	or	less,	sinus	rhythm,	LBBB	with	a	QRS	duration	of	120	to	149	ms,	and	NYHA	class	II,	III,	or
ambulatory	IV	symptoms	on	GDMT.78,116,594–596,599(Level	of	Evidence:	B)CRT	can	be	useful	in	patients	with	AF	and	LVEF	of	35%	or	less	on	GDMT	if	a)	the	patient	requires	ventricular	pacing	or	otherwise	meets	CRT	criteria	and	b)	atrioventricular	nodal	ablation	or	pharmacological	rate	control	will	allow	near	100%	ventricular	pacing	with
CRT.600–605(Level	of	Evidence:	B)CRT	can	be	useful	for	patients	on	GDMT	who	have	LVEF	of	35%	or	less	and	are	undergoing	placement	of	a	new	or	replacement	device	implantation	with	anticipated	requirement	for	significant	(>40%)	ventricular	pacing.155,602,606,607(Level	of	Evidence:	C)Class	IIbThe	usefulness	of	implantation	of	an	ICD	is	of
uncertain	benefit	to	prolong	meaningful	survival	in	patients	with	a	high	risk	of	nonsudden	death	as	predicted	by	frequent	hospitalizations,	advanced	frailty,	or	comorbidities	such	as	systemic	malignancy	or	severe	renal	dysfunction.†608–611(Level	of	Evidence:	B)CRT	may	be	considered	for	patients	who	have	LVEF	of	35%	or	less,	sinus	rhythm,	a	non-
LBBB	pattern	with	QRS	duration	of	120	to	149	ms,	and	NYHA	class	III/ambulatory	class	IV	on	GDMT.596,612(Level	of	Evidence:	B)CRT	may	be	considered	for	patients	who	have	LVEF	of	35%	or	less,	sinus	rhythm,	a	non-LBBB	pattern	with	a	QRS	duration	of	150	ms	or	greater,	and	NYHA	class	II	symptoms	on	GDMT.595,596(Level	of	Evidence:	B)CRT
may	be	considered	for	patients	who	have	LVEF	of	30%	or	less,	ischemic	etiology	of	HF,	sinus	rhythm,	LBBB	with	a	QRS	duration	of	150	ms	or	greater,	and	NYHA	class	I	symptoms	on	GDMT.595,596(Level	of	Evidence:	C)Class	III:	No	BenefitCRT	is	not	recommended	for	patients	with	NYHA	class	I	or	II	symptoms	and	non-LBBB	pattern	with	QRS
duration	less	than	150	ms.595,596,612(Level	of	Evidence:	B)CRT	is	not	indicated	for	patients	whose	comorbidities	and/or	frailty	limit	survival	with	good	functional	capacity	to	less	than	1	year.38(Level	of	Evidence:	C)See	Figure	2,	indications	for	CRT	therapy	algorithm.Figure	2.	Indications	for	CRT	therapy	algorithm.	CRT	indicates	cardiac
resynchronization	therapy;	CRT-D,	cardiac	resynchronization	therapy-defibrillator;	GDMT,	guideline-directed	medical	therapy;	HF,	heart	failure;	ICD,	implantable	cardioverter-defibrillator;	LBBB,	left	bundle-branch	block;	LVEF,	left	ventricular	ejection	fraction;	MI,	myocardial	infarction;	and	NYHA,	New	York	Heart	Association.7.3.4.1.	Implantable
Cardioverter-DefibrillatorPatients	with	reduced	LVEF	are	at	increased	risk	for	ventricular	tachyarrhythmias	leading	to	SCD.	Sudden	death	in	HFrEF	has	been	substantially	decreased	by	neurohormonal	antagonists	that	alter	disease	progression	and	also	protect	against	arrhythmias.	Nonetheless,	patients	with	systolic	dysfunction	remain	at	increased
risk	for	SCD	due	to	ventricular	tachyarrhythmias.	Patients	who	have	had	sustained	ventricular	tachycardia,	ventricular	fibrillation,	unexplained	syncope,	or	cardiac	arrest	are	at	highest	risk	for	recurrence.	Indications	for	ICD	therapy	as	secondary	prevention	of	SCD	in	these	patients	are	also	discussed	in	the	ACCF/AHA/HRS	device-based	therapy
guideline.4The	use	of	ICDs	for	primary	prevention	of	SCD	in	patients	with	HFrEF	without	prior	history	of	arrhythmias	or	syncope	has	been	evaluated	in	multiple	RCTs.	ICD	therapy	for	primary	prevention	was	demonstrated	to	reduce	all-cause	mortality.	For	patients	with	LVEF	≤30%	after	remote	MI,	use	of	ICD	therapy	led	to	a	31%	decrease	in
mortality	over	20	months,	for	an	absolute	decrease	of	5.6%.362	For	patients	with	mild	to	moderate	symptoms	of	HF	with	LVEF	≤35%	due	either	to	ischemic	or	nonischemic	etiology,	there	was	a	23%	decrease	in	mortality	over	a	5-year	period,	for	an	absolute	decrease	of	7.2%.593	For	both	these	trials,	the	survival	benefit	appeared	after	the	first	year.
Other	smaller	trials	were	consistent	with	this	degree	of	benefit,	except	for	patients	within	the	first	40	days	after	acute	MI,	in	whom	SCD	was	decreased	but	there	was	an	increase	in	other	events	such	that	there	was	no	net	benefit	for	survival.598,614	Both	SCD	and	total	mortality	are	highest	in	patients	with	HFrEF	with	class	IV	symptoms,	in	whom
ICDs	are	not	expected	to	prolong	meaningful	survival	and	are	not	indicated	except	in	those	for	whom	heart	transplantation	or	MCS	is	anticipated.The	use	of	ICDs	for	primary	prevention	in	patients	with	HFrEF	should	be	considered	only	in	the	setting	of	optimal	GDMT	and	with	a	minimum	of	3	to	6	months	of	appropriate	medical	therapy.	A	repeat
assessment	of	ventricular	function	is	appropriate	to	assess	any	recovery	of	ventricular	function	on	GDMT	that	would	be	above	the	threshold	where	an	ICD	is	indicated.	This	therapy	will	often	improve	ventricular	function	to	a	range	for	which	the	risk	of	sudden	death	is	too	low	to	warrant	placement	of	an	ICD.	In	addition,	the	trials	of	ICDs	for	primary
prevention	of	SCD	studied	patients	who	were	already	on	GDMT.ICDs	are	highly	effective	in	preventing	death	from	ventricular	arrhythmias,	but	frequent	shocks	can	decrease	HRQOL	and	lead	to	posttraumatic	stress	syndrome.615	Therapy	with	antiarrhythmic	drugs	and	catheter	ablation	for	ventricular	tachycardia	can	decrease	the	number	of	ICD
shocks	given	and	can	sometimes	improve	ventricular	function	in	cases	of	very	frequent	ventricular	tachyarrhythmias.	Refined	device	programming	can	optimize	pacing	therapies	to	avert	the	need	for	shocks,	minimize	inappropriate	shocks,	and	avoid	aggravation	of	HF	by	frequent	ventricular	pacing.	Although	there	have	been	occasional	recalls	of
device	generators,	these	are	exceedingly	rare	in	comparison	to	complications	related	to	intracardiac	device	leads,	such	as	fracture	and	infection.ICDs	are	indicated	only	in	patients	with	a	reasonable	expectation	of	survival	with	good	functional	status	beyond	a	year,	but	the	range	of	uncertainty	remains	wide.	The	complex	decision	about	the	relative
risks	and	benefits	of	ICDs	for	primary	prevention	of	SCD	must	be	individualized	for	each	patient.	Unlike	other	therapies	that	can	prolong	life	with	HF,	the	ICD	does	not	modify	the	disease	except	in	conjunction	with	CRT.	Patients	with	multiple	comorbidities	have	a	higher	rate	of	implant	complications	and	higher	competing	risks	of	death	from



noncardiac	causes.616	Older	patients,	who	are	at	a	higher	risk	of	nonsudden	death,	are	often	underrepresented	in	the	pivotal	trials	where	the	average	patient	is	75	years	of	age,618	and	a	meta-analysis	of	primary	prevention	of	SCD	also	suggested	lesser	effectiveness	of	ICDs.619	Populations	of	patients	with	multiple	HF	hospitalizations,	particularly	in
the	setting	of	chronic	kidney	disease,	have	a	median	survival	rate	of	40	days	after	MI,	LVEF	≤30%,	sinus	rhythm,	LBBB,	and	QRS	≥150	ms.595These	indications	for	CRT	all	include	expectation	for	ongoing	GDMT	and	diuretic	therapy	as	needed	for	fluid	retention.	In	addition,	regular	monitoring	is	required	after	device	implantation	because	adjustment
of	HF	therapies	and	reprogramming	of	device	intervals	may	be	required.	The	trials	establishing	the	benefit	of	these	interventions	were	conducted	in	centers	offering	expertise	in	both	implantation	and	follow-up.	Recommendations	for	CRT	are	made	with	the	expectation	that	they	will	be	performed	in	centers	with	expertise	and	outcome	comparable	to
that	of	the	trials	that	provide	the	bases	of	evidence.	The	benefit–risk	ratio	for	this	intervention	would	be	anticipated	to	be	diminished	for	patients	who	do	not	have	access	to	these	specialized	care	settings	or	who	are	nonadherent.See	Online	Data	Supplements	28	and	29	for	additional	data	on	device	therapy	and	CRT.7.4.	Stage	D7.4.1.	Definition	of
Advanced	HFA	subset	of	patients	with	chronic	HF	will	continue	to	progress	and	develop	persistently	severe	symptoms	despite	maximum	GDMT.	Various	terminologies	have	been	used	to	describe	this	group	of	patients	who	are	classified	with	ACCF/AHA	stage	D	HF,	including	“advanced	HF,”	“end-stage	HF,”	and	“refractory	HF.”	In	the	2009	ACCF/AHA
HF	guideline,	stage	D	was	defined	as	“patients	with	truly	refractory	HF	who	might	be	eligible	for	specialized,	advanced	treatment	strategies,	such	as	MCS,	procedures	to	facilitate	fluid	removal,	continuous	inotropic	infusions,	or	cardiac	transplantation	or	other	innovative	or	experimental	surgical	procedures,	or	for	end-of-life	care,	such	as	hospice.”38
The	European	Society	of	Cardiology	has	developed	a	definition	of	advanced	HF	with	objective	criteria	that	can	be	useful32	(Table	23).	There	are	clinical	clues	that	may	assist	clinicians	in	identifying	patients	who	are	progressing	toward	advanced	HF	(Table	24).	The	Interagency	Registry	for	Mechanically	Assisted	Circulatory	Support	(INTERMACS)	has
developed	7	profiles	that	further	stratify	patients	with	advanced	HF	(Table	25).635Table	23.	ESC	Definition	of	Advanced	HF1.	Severe	symptoms	of	HF	with	dyspnea	and/or	fatigue	at	rest	or	with	minimal	exertion	(NYHA	class	III	or	IV)2.	Episodes	of	fluid	retention	(pulmonary	and/or	systemic	congestion,	peripheral	edema)	and/or	reduced	cardiac
output	at	rest	(peripheral	hypoperfusion)3.	Objective	evidence	of	severe	cardiac	dysfunction	shown	by	at	least	1	of	the	following: a.	LVEF	16	mm Hg	and/or	RAP	>12	mm Hg	by	PA	catheterization d.	High	BNP	or	NT-proBNP	plasma	levels	in	the	absence	of	noncardiac	causes4.	Severe	impairment	of	functional	capacity	shown	by	1	of	the	following: a.
Inability	to	exercise b.	6-Minute	walk	distance	≤300	m c.	Peak	V·o2	140/90	mm Hg.107	Abrupt	discontinuation	of	antihypertensive	therapy	may	precipitate	worsening	HF.	The	prevalence	of	AF	in	patients	with	acute	HF	is	>30%.731	Infection	increases	metabolic	demands	in	general.	Pulmonary	infections,	which	are	common	in	patients	with	HF,	may
add	hypoxia	to	the	increased	metabolic	demands	and	are	associated	with	worse	outcomes.730	The	sepsis	syndrome	is	associated	with	reversible	myocardial	depression	that	is	likely	mediated	by	cytokine	release.732	Patients	with	HF	are	hypercoagulable,	and	the	possibility	of	pulmonary	embolus	as	an	etiology	of	acute	decompensation	should	be
considered.	Deterioration	of	renal	function	can	be	both	a	consequence	and	contributor	to	decompensated	HF.	Restoration	of	normal	thyroid	function	in	those	with	hypothyroidism	or	hyperthyroidism	may	reverse	abnormal	cardiovascular	function.733	In	patients	treated	with	amiodarone,	thyroid	disturbances	should	be	suspected.Excessive	sodium	and
fluid	intake	may	precipitate	acute	HF.379,384	Medication	nonadherence	for	financial	or	other	reasons	is	a	major	cause	of	hospital	admission.734	Several	drugs	may	precipitate	acute	HF	(eg,	calcium	channel	blockers,	antiarrhythmic	agents,	glucocorticoids,	NSAIDs	and	cyclooxygenase-2	inhibitors,	thiazolidinediones,	and	over-the-counter	agents	like
pseudoephedrine).	Finally,	excessive	alcohol	intake	and	use	of	illicit	drugs,	such	as	cocaine	and	methamphetamine,	also	need	to	be	investigated	as	potential	causes	of	HF	decompensation.See	Online	Data	Supplement	37	for	additional	data	on	comorbidities	in	the	hospitalized	patient.8.3.	Maintenance	of	GDMT	During	Hospitalization:
RecommendationsClass	IIn	patients	with	HFrEF	experiencing	a	symptomatic	exacerbation	of	HF	requiring	hospitalization	during	chronic	maintenance	treatment	with	GDMT,	it	is	recommended	that	GDMT	be	continued	in	the	absence	of	hemodynamic	instability	or	contraindications.195,735,736(Level	of	Evidence:	B)Initiation	of	beta-blocker	therapy	is
recommended	after	optimization	of	volume	status	and	successful	discontinuation	of	intravenous	diuretics,	vasodilators,	and	inotropic	agents.	Beta-blocker	therapy	should	be	initiated	at	a	low	dose	and	only	in	stable	patients.	Caution	should	be	used	when	initiating	beta	blockers	in	patients	who	have	required	inotropes	during	their	hospital
course.195,735,736(Level	of	Evidence:	B)The	patient’s	maintenance	HF	medications	should	be	carefully	reviewed	on	admission,	and	it	should	be	decided	whether	adjustments	should	be	made	as	a	result	of	the	hospitalization.	In	the	majority	of	patients	with	HFrEF	who	are	admitted	to	the	hospital,	oral	HF	therapy	should	be	continued,	or	even
uptitrated,	during	hospitalization.	It	has	been	demonstrated	that	continuation	of	ACE	inhibitors	or	ARBs	and	beta	blockers	for	most	patients	is	well	tolerated	and	results	in	better	outcomes.195,735,736	Withholding	of,	or	reduction	in,	beta-blocker	therapy	should	be	considered	only	in	patients	hospitalized	after	recent	initiation	or	increase	in	beta-
blocker	therapy	or	with	marked	volume	overload	or	marginal/low	cardiac	output.	Patients	admitted	with	significant	worsening	of	renal	function	should	be	considered	for	a	reduction	in,	or	temporary	discontinuation	of	ACE	inhibitors,	ARBs,	and/or	aldosterone	antagonists	until	renal	function	improves.	Although	it	is	important	to	ensure	that	evidence-
based	medications	are	instituted	before	hospital	discharge,	it	is	equally	critical	to	reassess	medications	on	admission	and	adjust	their	administration	in	light	of	the	worsening	HF.8.4.	Diuretics	in	Hospitalized	Patients:	RecommendationsClass	IPatients	with	HF	admitted	with	evidence	of	significant	fluid	overload	should	be	promptly	treated	with
intravenous	loop	diuretics	to	reduce	morbidity.737,738(Level	of	Evidence:	B)If	patients	are	already	receiving	loop	diuretic	therapy,	the	initial	intravenous	dose	should	equal	or	exceed	their	chronic	oral	daily	dose	and	should	be	given	as	either	intermittent	boluses	or	continuous	infusion.	Urine	output	and	signs	and	symptoms	of	congestion	should	be
serially	assessed,	and	the	diuretic	dose	should	be	adjusted	accordingly	to	relieve	symptoms,	reduce	volume	excess,	and	avoid	hypotension.739(Level	of	Evidence:	B)The	effect	of	HF	treatment	should	be	monitored	with	careful	measurement	of	fluid	intake	and	output,	vital	signs,	body	weight	that	is	determined	at	the	same	time	each	day,	and	clinical
signs	and	symptoms	of	systemic	perfusion	and	congestion.	Daily	serum	electrolytes,	urea	nitrogen,	and	creatinine	concentrations	should	be	measured	during	the	use	of	intravenous	diuretics	or	active	titration	of	HF	medications.	(Level	of	Evidence:	C)Class	IIaWhen	diuresis	is	inadequate	to	relieve	symptoms,	it	is	reasonable	to	intensify	the	diuretic
regimen	using	either:a.	higher	doses	of	intravenous	loop	diuretics38,739(Level	of	Evidence:	B);	orb.	addition	of	a	second	(eg,	thiazide)	diuretic.740–743(Level	of	Evidence:	B).Class	IIbLow-dose	dopamine	infusion	may	be	considered	in	addition	to	loop	diuretic	therapy	to	improve	diuresis	and	better	preserve	renal	function	and	renal	blood
flow.744,745(Level	of	Evidence:	B)Patients	with	significant	fluid	overload	should	be	initially	treated	with	loop	diuretics	given	intravenously	during	hospitalization.	Therapy	should	begin	in	the	emergency	department	without	delay,	as	early	therapy	has	been	associated	with	better	outcomes.37,738	Patients	should	be	carefully	monitored,	including	serial
evaluation	of	volume	status	and	systemic	perfusion.	Monitoring	of	daily	weight,	supine	and	standing	vital	signs,	and	fluid	input	and	output	is	necessary	for	daily	management.	Assessment	of	daily	electrolytes	and	renal	function	should	be	performed	while	intravenous	diuretics	are	administered	or	HF	medications	are	actively	titrated.	Intravenous	loop
diuretics	have	the	potential	to	reduce	glomerular	filtration	rate,	further	worsen	neurohumoral	activation,	and	produce	electrolyte	disturbances.	Thus,	although	the	use	of	diuretics	may	relieve	symptoms,	their	impact	on	mortality	has	not	been	well	studied.	Diuretics	should	be	administered	at	doses	sufficient	to	achieve	optimal	volume	status	and	relieve
congestion	without	inducing	an	excessively	rapid	reduction	in	intravascular	volume,	which	could	result	in	hypotension,	renal	dysfunction,	or	both.	Because	loop	diuretics	have	a	relatively	short	half-life,	sodium	reabsorption	in	the	tubules	will	occur	once	the	tubular	concentration	of	the	diuretics	declines.	Therefore,	limiting	sodium	intake	and	dosing
the	diuretic	continuously	or	multiple	times	per	day	will	enhance	diuretic	effectiveness.434,737,746–748Some	patients	may	present	with	moderate	to	severe	renal	dysfunction	such	that	the	diuretic	response	may	be	blunted,	necessitating	higher	initial	diuretic	doses.	In	many	cases,	reduction	of	fluid	overload	may	improve	congestion	and	improve	renal
function,	particularly	if	significant	venous	congestion	is	reduced.749	Clinical	experience	suggests	it	is	difficult	to	determine	whether	congestion	has	been	adequately	treated	in	many	patients,	and	registry	data	have	confirmed	that	patients	are	frequently	discharged	after	a	net	weight	loss	of	only	a	few	pounds.	Although	patients	may	rapidly	improve
symptomatically,	they	may	remain	congested	or	hemodynamically	compromised.	Routine	use	of	serial	natriuretic	peptide	measurement	or	Swan-Ganz	catheter	has	not	been	conclusively	shown	to	improve	outcomes	among	these	patients.	Nevertheless,	careful	evaluation	of	all	physical	findings,	laboratory	parameters,	weight	change,	and	net	fluid
change	should	be	considered	before	discharge.When	a	patient	does	not	respond	to	initial	intravenous	diuretics,	several	options	may	be	considered.	Efforts	should	be	made	to	make	certain	that	congestion	persists	and	that	another	hemodynamic	profile	or	alternate	disease	process	is	not	evident.	If	there	is	doubt	about	the	fluid	status,	consideration
should	be	given	for	assessment	of	filling	pressures	and	cardiac	output	using	right-heart	catheterization.	If	volume	overload	is	confirmed,	the	dose	of	the	loop	diuretic	should	be	increased	to	ensure	that	adequate	drug	levels	reach	the	kidney.	Adding	a	second	diuretic,	typically	a	thiazide,	can	improve	diuretic	responsiveness.435,442,443	Theoretically,
continuous	diuretic	infusion	may	enhance	diuresis	because	continuous	diuretic	delivery	to	the	nephron	avoids	rebound	sodium	and	fluid	reabsorption.440,441,750,751	However,	the	DOSE	(Diuretic	Optimization	Strategies	Evaluation)	trial	did	not	find	any	significant	difference	between	continuous	infusion	versus	intermittent	bolus	strategies	for
symptoms,	diuresis,	or	outcomes.739	It	is	reasonable	to	try	an	alternate	approach	of	using	either	bolus	or	continuous	infusion	therapy	different	from	the	initial	strategy	among	patients	who	are	resistant	to	diuresis.	Finally,	some	data	suggest	that	low-dose	dopamine	infusion	in	addition	to	loop	diuretics	may	improve	diuresis	and	better	preserve	renal
function,	although	ongoing	trials	will	provide	further	data	on	this	effect.744See	Online	Data	Supplement	17	for	additional	data	on	diuretics.8.5.	Renal	Replacement	Therapy—Ultrafiltration:	RecommendationsClass	IIbUltrafiltration	may	be	considered	for	patients	with	obvious	volume	overload	to	alleviate	congestive	symptoms	and	fluid
weight.752(Level	of	Evidence:	B)Ultrafiltration	may	be	considered	for	patients	with	refractory	congestion	not	responding	to	medical	therapy.	(Level	of	Evidence:	C)If	all	diuretic	strategies	are	unsuccessful,	ultrafiltration	may	be	considered.	Ultrafiltration	moves	water	and	small-	to	medium-weight	solutes	across	a	semipermeable	membrane	to	reduce
volume	overload.	Because	the	electrolyte	concentration	is	similar	to	plasma,	relatively	more	sodium	can	be	removed	than	by	diuretics.753–755	Initial	studies	supporting	use	of	ultrafiltration	in	HF	were	small	but	provided	safety	and	efficacy	data	in	acute	HF.755–757	Use	of	ultrafiltration	in	HF	has	been	shown	to	reduce	neurohormone	levels	and
increase	diuretic	responsiveness.	In	a	larger	trial	of	200	unselected	patients	with	acute	HF,	ultrafiltration	did	reduce	weight	compared	with	bolus	or	continuous	diuretics	at	48	hours,	had	similar	effects	on	the	dyspnea	score	compared	with	diuretics,	and	improved	readmission	rate	at	90	days.752	A	randomized	acute	HF	trial	in	patients	with
cardiorenal	syndrome	and	persistent	congestion	has	failed	to	demonstrate	a	significant	advantage	of	ultrafiltration	over	bolus	diuretic	therapy.758,759	Cost,	the	need	for	veno-venous	access,	provider	experience,	and	nursing	support	remain	concerns	about	the	routine	use	of	ultrafiltration.	Consultation	with	a	nephrologist	is	appropriate	before
initiating	ultrafiltration,	especially	in	circumstances	where	the	non-nephrology	provider	does	not	have	sufficient	experience	with	ultrafiltration.See	Online	Data	Supplements	17	and	38	for	additional	data	on	diuretics	versus	ultrafiltration	in	acute	decompensated	HF	and	worsening	renal	function	and	mortality.8.6.	Parenteral	Therapy	in	Hospitalized
HF:	RecommendationClass	IIbIf	symptomatic	hypotension	is	absent,	intravenous	nitroglycerin,	nitroprusside,	or	nesiritide	may	be	considered	an	adjuvant	to	diuretic	therapy	for	relief	of	dyspnea	in	patients	admitted	with	acutely	decompensated	HF.760–763(Level	of	Evidence:	A)The	different	vasodilators	include	1)	intravenous	nitroglycerin,	2)	sodium
nitroprusside,	and	3)	nesiritide.Intravenous	nitroglycerin	acts	primarily	through	venodilation,	lowers	preload,	and	may	help	to	rapidly	reduce	pulmonary	congestion.764,765	Patients	with	HF	and	hypertension,	coronary	ischemia,	or	significant	mitral	regurgitation	are	often	cited	as	ideal	candidates	for	the	use	of	intravenous	nitroglycerin.	However,
tachyphylaxis	to	nitroglycerin	may	develop	within	24	hours,	and	up	to	20%	of	those	with	HF	may	develop	resistance	to	even	high	doses.766–768Sodium	nitroprusside	is	a	balanced	preload-reducing	venodilator	and	afterload-reducing	arteriodilator	that	also	dilates	the	pulmonary	vasculature.769	Data	demonstrating	efficacy	are	limited,	and	invasive
hemodynamic	blood	pressure	monitoring	(such	as	an	arterial	line)	is	typically	required;	in	such	cases,	blood	pressure	and	volume	status	should	be	monitored	frequently.	Nitroprusside	has	the	potential	for	producing	marked	hypotension	and	is	usually	used	in	the	intensive	care	setting	as	well;	longer	infusions	of	the	drug	have	been	rarely	associated
with	thiocyanate	toxicity,	particularly	in	the	setting	of	renal	insufficiency.	Nitroprusside	is	potentially	of	value	in	severely	congested	patients	with	hypertension	or	severe	mitral	valve	regurgitation	complicating	LV	dysfunction.Nesiritide	(human	BNP)	reduces	LV	filling	pressure	but	has	variable	effects	on	cardiac	output,	urinary	output,	and	sodium
excretion.	An	initial	study	demonstrated	that	the	severity	of	dyspnea	is	reduced	more	rapidly	compared	with	diuretics	alone.760	A	large	randomized	trial	in	patients	with	acute	decompensated	HF	demonstrated	nesiritide	had	no	impact	on	mortality,	rehospitalization,	or	renal	function,	a	small	but	statistically	significant	impact	on	dyspnea,	and	an
increased	risk	of	hypotension.762	Because	nesiritide	has	a	longer	effective	half-life	than	nitroglycerin	or	nitroprusside,	adverse	effects	such	as	hypotension	may	persist	longer.	Overall,	presently	there	are	no	data	that	suggest	that	intravenous	vasodilators	improve	outcomes	in	the	patient	hospitalized	with	HF;	as	such,	use	of	intravenous	vasodilators	is
limited	to	the	relief	of	dyspnea	in	the	hospitalized	HF	patient	with	intact	blood	pressure.	Administration	of	intravenous	vasodilators	in	patients	with	HFpEF	should	be	done	with	caution	because	these	patients	are	typically	more	volume	sensitive.The	use	of	inotropic	support	as	indicated	for	hospitalized	HF	with	shock	or	impending	shock	and/or	end-
organ	perfusion	limitations	is	addressed	in	Section	7.4.4.	See	Table	26	for	drug	therapies	and	Online	Data	Supplements	32	and	33	for	additional	information	on	inotropic	support.See	Online	Data	Supplement	39	for	additional	data	on	nesiritide.8.7.	Venous	Thromboembolism	Prophylaxis	in	Hospitalized	Patients:	RecommendationClass	IA	patient
admitted	to	the	hospital	with	decompensated	HF	should	receive	venous	thromboembolism	prophylaxis	with	an	anticoagulant	medication	if	the	risk–benefit	ratio	is	favorable.21,770(Level	of	Evidence:	B)HF	has	long	been	recognized	as	affording	additional	risk	for	venous	thromboembolic	disease,	associated	with	a	number	of	pathophysiologic	changes,
including	reduced	cardiac	output,	increased	systemic	venous	pressure,	and	chemical	changes	promoting	blood	clotting.	When	patients	are	hospitalized	for	decompensated	HF	or	when	patients	with	chronic	stable	HF	are	hospitalized	for	other	reasons,	they	are	at	increased	risk	for	venous	thromboembolic	disease,	although	accurate	numerical
estimates	are	lacking	in	the	literature.Most	early	data	on	the	effectiveness	of	different	anticoagulant	regimens	to	reduce	the	incidence	of	venous	thromboembolic	disease	in	hospitalized	patients	were	either	observational,	retrospective	reports776,777	or	prospective	studies	using	a	variety	of	drugs	and	differing	definitions	of	therapeutic	effect	and
endpoints,774,778–780	making	summary	conclusions	difficult.	Early	studies	involved	patients	with	far	longer	hospital	lengths	of	stay	than	occur	presently	and	were	performed	well	before	present	standard-of-care	treatments	and	diagnostic	tests	were	available.774,778–780	Newer	trials	using	presently	available	antithrombotic	drugs	often	were	not
limited	to	patients	with	HF	but	included	those	with	other	acute	illnesses,	severe	respiratory	diseases,	or	simply	a	broad	spectrum	of	hospitalized	medical	patients.771–774,781	In	most	studies,	patients	were	categorized	as	having	HF	by	admitting	diagnosis,	clinical	signs,	or	functional	class,	whereas	only	1	study782	provided	LVEF	data	on	enrolled
study	patients.	All	included	trials	tried	to	exclude	patients	perceived	to	have	an	elevated	risk	of	bleeding	complications	or	with	an	elevated	risk	of	toxicity	from	the	specific	agent	tested	(eg,	enoxaparin	in	patients	with	compromised	renal	function).	Patients	with	HF	typically	made	up	a	minority	of	the	study	cohort,	and	significance	of	results	were	not
always	reported	by	the	authors,	making	ACCF/AHA	class	I	recommendations	difficult	to	support	using	this	guideline	methodology.	In	some	trials,	concurrent	aspirin	was	allowed	but	not	controlled	for	as	a	confounding	variable.772,783For	patients	admitted	specifically	for	decompensated	HF	and	with	adequate	renal	function	(serum	creatinine
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