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The	Impella	CP	with	SmartAssist	heart	pump	is	designated	as	safe	and	effective	by	the	FDA	for	use	during	high-risk	PCI	procedures	and	for	patients	in	cardiogenic	shock.	It	is	a	minimally	invasive,	temporary	heart	pump	that	uses	real-time	intelligence	associated	with	improved	survival	and	heart	recovery.	As	with	any	medical	treatment,	individual
results	may	vary.	There	are	potential	risks,	these	risks	need	to	be	discussed	with	your	doctor	and	recovery	takes	time.	The	success	of	this	procedure	depends	on	many	factors,	including	your	physical	condition	and	your	bodys	ability	to	tolerate	the	procedure.	Use	care	in	the	selection	of	your	doctors	and	hospital,	based	on	their	skill	and	experience.	A
guide	for	you,	your	family	and	caregivers	to	learn	more	about	heart	disease,	heart	failure	and	treatment	options	to	discuss	with	your	doctor.	Download	PDF	Are	you	a	health	care	professional?	Potential	Adverse	Events	Acute	renal	dysfunction,	Aortic	valve	injury,	Bleeding,	Cardiogenic	shock,	Cerebral	vascular	accident/Stroke,	Death,	Hemolysis,	Limb
ischemia,	Myocardial	infarction,	Renal	failure,	Thrombocytopenia	and	Cardiac	or	Vascular	injury	(including	ventricular	perforation).	In	addition	to	the	risks	above,	there	are	other	WARNINGS	and	PRECAUTIONS	associated	with	Impella	devices.	Visit	www.abiomed.com/impella	and	to	learn	more.	Share	copy	and	redistribute	the	material	in	any
medium	or	format	for	any	purpose,	even	commercially.	Adapt	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do
so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict
others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights
such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	The	Impella	heart	pump	is	a	small	pump	that	a	healthcare	professional	can	insert	without	surgery.	It	can	help	maintain	blood	flow	in	people	who	have	CAD,	are	recovering	from	cardiogenic	shock,	or	are	awaiting	a	heart	transplant.Doctors	call	the	Impella	a	percutaneous
ventricular	assist	device.	It	keeps	the	heart	working	in	two	situations:	during	percutaneous	coronary	interventions	(PCI)	and	following	cardiogenic	shock.	Cardiogenic	shock	is	a	life	threatening	event	when	the	heart	cannot	pump	enough	blood	to	the	body.Impella	is	a	brand	name,	and	the	manufacturer	makes	various	heart	pumps	that	help	with
different	purposes.Read	more	to	learn	about	what	Impella	heart	pumps	are,	the	risks	and	benefits,	cost,	and	more.Share	on	PinterestJeff	Gritchen/Digital	First	Media/Orange	County	Register	via	Getty	ImagesThe	Impella	is	a	small	ventricular	assistance	device.	This	means	that	it	supports	the	functioning	of	the	ventricles.	These	are	the	lower	chambers
of	the	heart	that	pump	blood	out	of	the	heart	and	to	the	body.	It	can	help	with	heart	failure	and	other	heart	conditions.There	are	three	key	reasons	why	a	person	may	need	an	Impella.	They	include:	Heart	failure:	An	enlarged	and	weak	heart	cannot	effectively	pump	blood	throughout	the	body,	but	the	Impella	can	help	improve	blood	flow.	A	doctor	may
recommend	it	to	someone	awaiting	heart	surgery	or	a	heart	transplant.	Cardiogenic	shock:	A	heart	attack	and	some	other	emergencies	can	cause	cardiogenic	shock,	which	hinders	the	hearts	ability	to	pump	blood.	The	Impella	pumps	blood	through	the	ventricles,	allowing	the	left	ventricle	to	rest	and	improving	the	chances	of	recovering	from
cardiogenic	shock.	PCI:	PCI	procedures	involve	surgeons	placing	stents	or	balloons	to	treat	blocked	arteries.	They	can	save	lives,	but	they	can	also	pose	risks	for	people	with	heart	health	issues.	The	Impella	can	help	sustain	blood	flow	through	the	organ	during	these	procedures.	Unlike	some	other	heart	pumps,	the	Impella	does	not	require	heart
surgery	for	insertion.	Instead,	the	doctor	makes	a	small	incision	in	the	leg	to	access	the	femoral	artery.	They	then	thread	the	pump	into	the	left	ventricle	via	the	femoral	artery.	The	heart	consists	of	four	chambers.The	top	two	chambers	are	the	atria,	which	pump	blood	to	the	lower	two	chambers,	called	the	ventricles.	The	ventricles	then	pump	blood
throughout	the	body.	The	Impella	replaces	the	function	of	the	left	ventricle,	pumping	blood	out	of	the	heart	and	to	the	rest	of	the	body.	This	serves	several	functions,	including:allowing	the	left	ventricle	to	rest	and	recover	following	cardiogenic	shockensuring	adequate	blood	flow	when	the	heart	is	not	working	wellhelping	protect	the	heart	and	the
organs	during	certain	medical	procedures,	especially	PCIsAdditionally,	the	Impella	sends	information	to	an	external	console.	It	tells	healthcare	professionals	about	how	well	the	heart	is	working	and	how	much	blood	the	Impella	is	pumping.	It	is	important	to	note	that	the	Impella	is	only	suitable	for	use	in	hospital	settings.	This	means	that	it	is	a	short-
term	solution	for	most	people,	usually	as	they	recover	from	a	cardiovascular	event	or	await	a	longer-term	treatment,	such	as	a	heart	transplant	or	open	heart	surgery.	Impella	heart	pumps	are	expensive,	but	medical	insurance	often	fully	or	partially	covers	this	treatment.A	2019	study	found	that,	after	the	introduction	of	Impella	pumps,	the	cost	of
treating	people	with	mechanical	devices	rose	from	$47,000	to	$51,000	per	person.	The	actual	cost	an	individual	pays	depends	on	their	insurance,	the	hospital	they	are	at,	and	any	other	care	they	need.	Some	people	may	pay	nothing	or	a	small	copay,	while	others	may	pay	close	to	the	full	cost	of	the	device.	If	a	person	is	unsure	about	whether	or	not	a
medical	device	is	eligible	for	coverage,	they	should	contact	their	insurance	provider.Generally,	people	who	need	an	Impella	have	serious	health	complications	such	as	heart	failure.	These	complications	can	make	inserting	the	device	difficult	and	may	also	increase	the	dangers	of	infections	and	other	side	effects.	Therefore,	it	is	important	to	discuss	the
risks	and	benefits	of	the	procedure	with	a	doctor.	Some	potential	risks	include:	bleeding	that	may	become	life	threateningdamage	to	the	blood	vesselsdamage	to	the	heart	liver	failurekidney	failuredangerously	low	blood	pressureinfection,	including	life	threatening	sepsisdeathheart	attackdangerous	heart	arrhythmias,	or	an	irregular	heartbeatThe
Impella	is	not	the	only	heart	pump	available.	There	may	be	safer	alternatives	depending	on	a	persons	needs	and	medical	condition,	so	it	is	important	to	ask	a	doctor	for	guidance	about	the	best	option.	It	is	possible	for	a	doctor	to	insert	the	Impella	while	a	person	is	awake.	This	may	be	ideal	for	people	who	cannot	safely	go	under	anesthesia	or	those
who	prefer	to	be	awake.	If	a	person	is	awake	during	the	procedure,	a	doctor	will	usually	give	them	pain	medication	and	drugs	to	help	them	feel	groggy	and	relaxed.	Some	people	can	have	general	anesthesia,	meaning	they	will	be	asleep	and	have	no	memory	of	the	procedure.	To	insert	the	Impella,	a	doctor	makes	a	small	cut	in	the	upper	thigh,	near	the
groin.	They	then	thread	the	device	up	to	the	heart	through	a	long	thin	catheter.	Once	the	device	is	in	the	heart,	a	doctor	removes	the	catheter.	LVADs	are	devices	that	help	the	ventricles	pump	blood	to	the	rest	of	the	body.	The	Impella	is	a	type	of	LVAD,	but	many	other	types	of	these	devices	are	available.	Some,	such	as	the	Impella,	provide	short-term
support,	while	others	offer	longer-term	aid.	Some	other	LVADs	include:	HeartwareHeartmate	3SynCardia	Total	Artificial	Heart	Several	observational	studies	suggest	that	the	Impella	may	reduce	the	risk	of	death	following	cardiogenic	shock,	but	randomized	controlled	trials	have	not	proven	this	claim.	Overall,	a	persons	prognosis	depends	on	the
reason	they	need	the	Impella	and	other	treatment	options	that	become	available.	For	example,	someone	who	needs	and	eventually	gets	a	heart	transplant	may	have	a	better	outcome	than	an	individual	who	continues	to	wait	for	a	transplant.	When	the	Impella	enables	a	person	to	wait	longer	for	a	necessary	procedure,	it	can	improve	outcomes.
However,	there	is	no	specific	data	showing	the	Impellas	overall	role	in	cardiovascular	health	or	heart	failure	outcomes.	People	can	ask	a	doctor	about	risks,	benefits,	and	the	outlook	for	their	specific	condition.	The	Impella	can	help	the	heart	rest	and	maintain	health	as	they	await	surgery	or	a	heart	transplant.	For	some	people,	it	is	a	life	changing	or
life-saving	treatment.	However,	like	any	medical	procedure,	it	poses	some	risks.	It	is	important	to	speak	with	a	doctor	about	the	risks	and	benefits	of	the	pump,	treatment	goals,	alternative	options,	and	the	long-term	prognosis.	Heart	DiseaseCardiovascular	/	Cardiology	DANVERS,	Mass.--(BUSINESS	WIRE)--Nov.	14,	2019--	To	mark	the	five	year
anniversary	of	the	study	by	Stretch,	et	al.,	on	cost	and	outcomes	trends	for	short-term	mechanical	circulatory	support,	Abiomed	announces	a	comprehensive	publication	review	of	cost	and	comparative	effectiveness	of	Impella	in	high-risk	PCI	and	cardiogenic	shock.	The	data,	from	a	robust	body	of	US	and	European	evidence	from	2004	-	2019,	includes
the	PROTECT	II	FDA	randomized	controlled	trial,	data	from	the	Centers	for	Medicare	&	Medicaid	Services	MedPAR	database	and	more	than	20	peer-reviewed	clinical	publications	on	cost-effectiveness.	It	demonstrates	that	Impella	use	in	high-risk	PCI	(Protected	PCI)	and	cardiogenic	shock,	when	compared	to	intra-aortic	balloon	pump	(IABP)	or	other
therapies,	is	associated	with	improved	patient	outcomes	and	reduced	costs.	The	review	will	be	presented	at	upcoming	meetings	of	interventional	cardiologists	and	cardiac	surgeons	in	Munich,	Germany,	and	Phoenix,	Arizona.	This	press	release	features	multimedia.	View	the	full	release	here:	Multiple	studies,	including	systematic	reviews	of	multiple
cost-effectiveness	publications,	demonstrate	that	Impella	use	is	associated	with	a	reduction	in	length	of	stay	for	patients,	with	a	greater	opportunity	for	benefit	as	the	illness	level	increases.	Key	evidence	of	Impella's	cost-effectiveness	includes	data	on	how:	Impella	reduces	mortality	and	cost	Impella	reduces	length	of	stay	and	readmissions	Impella
reduces	long-term	health	care	costs	Impella	Reduces	Mortality	and	Cost	Several	studies	show	that	the	use	of	percutaneous	ventricular	assist	devices	(PVADs),	including	Impella,	is	particularly	cost-effective	in	cases	of	cardiogenic	shock:	A	study	conducted	by	Yale	University	colleagues	Stretch,	et	al.,	found	that	in	cases	of	cardiogenic	shock	in
coronary	atherosclerosis	and	other	heart	disease,	PVADs	reduced	costs	by	$45,000	and	$54,000	per	case,	respectively,	and	reduced	mortality	by	58%	(Stretch,	et	al.,	Journal	of	the	American	College	of	Cardiology,	2014)	For	patients	in	cardiogenic	shock	requiring	emergent	hemodynamic	support,	PVAD	therapy	(and	Impella	2.5	in	particular)	resulted
in	better	outcomes,	shorter	length	of	stay,	lower	costs	and	a	survival	benefit	when	compared	with	surgical	hemodynamic	support	alternatives	(Maini,	et	al.,	Journal	of	Catheterization	and	Cardiovascular	Interventions,	2014)	Research	by	Vetrovec,	et	al,	found	that	use	of	PVADs,	including	Impella,	is	associated	with	reduced	mortality	rates,	shorter
length	of	stay	and	lower	hospital	costs	compared	to	ECMO.	Their	data	showed	that	PVAD	use	compared	to	ECMO	resulted	in	total	episode-of-care	(EOC)	savings	of	$54,571	(Vetrovec,	et	al.,	Journal	of	Catheterization	and	Cardiovascular	Interventions,	2019)	Impella	Reduces	Length	of	Stay	and	Readmissions	Several	studies,	including	systematic
reviews	of	multiple	cost-effectiveness	publications,	demonstrate	that	Impella	use	is	associated	with	a	reduction	in	length	of	stay	for	patients,	with	a	greater	opportunity	for	benefit	as	the	illness	level	increases1.	According	to	peer-reviewed	published	data,	Impella	use	is	associated	with:	A	52%	reduction	in	repeated	admission	for	revascularization	at	90
days,	as	demonstrated	in	an	independent	economic	analysis	of	the	PROTECT	II	Randomized	Controlled	Trial	(Gregory,	et	al.,	American	Health	&	Drug	Benefits	Journal,	2013)	A	reduction	in	hospital	stays	ranging	from	2-12	days	(Maini,	et	al.,	Expert	Review	of	Pharmacoeconomics	&	Outcomes	Research,	2014)	Shorter	ablation	times	and	reduced
hospital	length	of	stay	in	patients	with	unstable	ventricular	tachycardia	(Aryana,	et	al.,	Heart	Rhythm	Society,	2014)	A	reduction	in	acute	kidney	injury,	with	average	cost	savings	of	$22,023	per	case	(Silver,	et	al.,	Journal	of	Hospital	Medicine,	2016)	These	findings	are	consistent	in	the	United	States	and	Europe.	A	retrospective	cost-effectiveness
analysis	based	on	the	USPella	and	Europella	databases	concluded	that	Impella	is	a	cost-effective	intervention	compared	with	IABP	for	high-risk	PCI	patients	(Roos,	et	al.,	Journal	of	Medical	Economics,	2013).	As	an	example	of	Impellas	cost-effectiveness,	the	United	Kingdoms	National	Institute	for	Health	Care	and	Excellence	(NICE),	one	of	the	worlds
most	conservative	regulatory	bodies,	confirmed	the	use	of	Impella	in	certain	high-risk	PCI	patients.	Sometimes	trying	to	save	costs	by	avoiding	or	delaying	the	use	of	innovative	technologies	sounds	good,	but	you	delay	safe	and	effective	therapy.	Then	the	patients	are	sicker,	and	their	outcomes	are	worse,	which	ends	up	being	more	costly	for	the
patient	and	healthcare	system.	Using	a	better	therapy	up	front	can	give	you	a	better	long-term	outcome	while	reducing	total	costs,	said	George	Vetrovec,	MD,	professor,	emeritus,	at	Virginia	Commonwealth	University.	Case	Studies:	Impella	Reduces	Long-term	Health	Care	Costs	Because	Impella	enables	the	heart	to	rest	and	recover	-	while	helping	to
restore	native	heart	function	-	it	may	prevent	the	need	for	an	implantable	left	ventricular	assist	device	(LVAD)	or	a	heart	transplant,	leading	to	an	estimated	$887,000	reduction	in	hospital	charges	over	the	period	from	30	days	pre-transplant	to	180	days	post-transplant	discharge2.	This	makes	native	heart	recovery	one	of	the	most	cost-effective
therapies	in	healthcare.	The	case	of	Adam	Millar	illustrates	the	real-world	benefit	of	native	heart	recovery.	In	2018,	Millar	was	18	years	old	when	Nima	Aghili,	MD,	an	interventional	cardiologist	at	St.	Anthonys	Central	in	Lakewood,	Colorado,	placed	an	Impella	CP	and	Impella	RP	to	recover	Adams	heart	after	he	was	diagnosed	with	atrial	fibrillation
and	developed	cardiogenic	shock.	At	the	time,	Millar	was	a	junior	hockey	player,	and	native	heart	recovery	proved	to	be	the	best	outcome	for	his	health	and	future	quality	of	life.	Adams	treatment	was	covered	by	United	Healthcare.	Before	Impella	recovered	my	heart,	physicians	considered	me	as	a	candidate	for	an	implantable	LVAD	and	a	heart
transplant.	Both	would	have	drastically	decreased	my	quality	of	life,	said	Millar.	If	I	received	a	heart	transplant,	I	would	have	had	a	long	recovery	and	taken	auto-immune	medication	to	avoid	the	rejection	of	the	transplanted	heart	for	the	rest	of	my	life.	Impella	also	enables	high-risk	PCI	patients	to	improve	their	native	heart	function	through	Impella-
supported	Protected	PCI.	The	story	of	Jim	Hoag	illustrates	how	Protected	PCI	with	Impella	and	complete	revascularization	enable	better	outcomes	and	improved	quality	of	life	for	patients.	Jim,	a	67-year-old	grandfather,	struggled	with	such	extreme	weakness	and	fatigue	that	he	could	barely	walk	from	the	parking	lot	to	the	athletic	field	to	watch	his
grandsons	play	sports.	He	went	to	Spectrum	Health	in	Grand	Rapids,	Michigan,	where	a	diagnostic	catheterization	revealed	severe	blockages	and	poor	heart	function	with	an	ejection	fraction	of	25%.	Jim	was	referred	to	the	advanced	heart	failure	clinic	where	he	was	identified	by	the	heart	team	as	an	appropriate	candidate	for	Protected	PCI.	Drs.
David	Wohns	and	Kevin	Wolschleger	implanted	the	Impella	2.5	to	support	Jim's	weak	heart	while	they	placed	multiple	stents.	Jim	was	discharged	home	one	day	later,	and	within	two	months	his	heart	function	had	returned	to	near	normal	with	an	ejection	fraction	of	55%.	Jims	treatment	was	reimbursed	by	Medicare.	Today,	Jim	feels	better	than	he	has
in	years,	attended	Abiomed's	patient	summit	in	Danvers,	Massachusetts,	this	summer,	and	now	climbs	to	the	top	of	the	stands	to	cheer	on	his	grandchildren.	Cost-	Effectiveness	Compared	to	Other	Therapies	Impellas	cost-effectiveness	when	compared	to	other	related	treatments,	including	LVADs,	is	validated	based	on	an	incremental	cost-
effectiveness	ratio	--	or	ICER.	ICER	is	a	standard	economic	metric	that	represents	the	additional	cost	of	one	unit	of	a	healthcare	outcome,	such	as	a	quality-adjusted	life	year,	gained	by	a	healthcare	intervention	or	strategy	when	compared	with	the	next	best	alternative	or	standard	of	care.	Amounts	less	than	$100,000	are	considered	cost	effective	in
the	U.S.,	and	less	than	$50,000	in	most	other	countries.	Impellas	ICER	shows	a	reduction	in	costs	of	$135,000	per	year	in	an	emergent	population3.	1	Nalluri,	et	al,	Expert	Review	of	Medical	Devices,	2017;	Aryana,	et	al,	Heart	Rhythm	Society,	2014;	Krenn,	et	al,	SCAI,	2014;	Maini,	et	al,	Journal	of	Catheterization	and	Cardiovascular	Interventions,
2014;	Maini,	et	al,	Expert	Review	of	Pharmacoeconomics	&	Outcomes	Research,	2014;	Wohns	et	al,	International	Society	for	Minimally	Invasive	Cardiothoracic	Surgery,	2014;	Gregory,	et	al,	American	Health	&	Drug	Benefits	Journal,	2013;	Gregory,	et	al,	Journal	of	Managed	Care	Medicine,	2013;	ONeil,l	et	al,	Journal	of	American	College	of
Cardiology.	USPella,	2013;	Roos,	et	al,	Journal	of	Medical	Economics,	2013;	Lamarche,	et	al,	Journal	of	Thoracic	and	Cardiovascular	Surgery,	2010	2Milliman	2017	US	Organ	and	Tissue	Transplant	Cost	Estimates	and	Discussion	3	Maini	et	al,	Journal	of	Catheterization	and	Cardiovascular	Interventions,	2014	ABOUT	IMPELLA	HEART	PUMPS	The
Impella	2.5	and	Impella	CP	devices	are	U.S.	FDA	PMA	approved	to	treat	certain	advanced	heart	failure	patients	undergoing	elective	and	urgent	percutaneous	coronary	interventions	(PCI)	such	as	stenting	or	balloon	angioplasty,	to	re-open	blocked	coronary	arteries.	The	Impella	2.5,	Impella	CP,	Impella	CP	with	SmartAssist,	Impella	5.0,	Impella	LD,
and	Impella	5.5	with	Smart	Assist	are	U.S.	FDA	approved	heart	pumps	used	to	treat	heart	attack	or	cardiomyopathy	patients	in	cardiogenic	shock,	and	have	the	unique	ability	to	enable	native	heart	recovery,	allowing	patients	to	return	home	with	their	own	heart.	The	Impella	RP	is	U.S.	FDA	approved	to	treat	right	heart	failure	or	decompensation
following	left	ventricular	assist	device	implantation,	myocardial	infarction,	heart	transplant,	or	open-heart	surgery.	Impella	is	the	most	studied	mechanical	circulatory	support	device	in	the	history	of	the	FDA	with	real	world	clinical	data	on	more	than	100,000	patients	and	more	than	550	peer-reviewed	publications.	In	Europe,	the	Impella	2.5,	Impella
CP	and	Impella	CP	with	SmartAssist	are	CE	marked	for	treatment	of	high-risk	PCI	and	AMI	cardiogenic	shock	patients	for	up	to	5	days.	Impella	5.0	and	Impella	LD	are	CE	marked	to	treat	heart	attack	or	cardiomyopathy	patients	in	cardiogenic	shock	for	up	to	10	days.	The	Impella	5.5	with	Smart	Assist	is	CE	marked	to	treat	heart	attack	or
cardiomyopathy	patients	in	cardiogenic	shock	for	up	to	30	days.	The	Impella	RP	is	CE	marked	to	treat	right	heart	failure	or	decompensation	following	left	ventricular	assist	device	implantation,	myocardial	infarction,	heart	transplant,	open-heart	surgery,	or	refractory	ventricular	arrhythmia.	To	learn	more	about	the	Impella	platform	of	heart	pumps,
including	their	approved	indications	and	important	safety	and	risk	information	associated	with	the	use	of	the	devices,	please	visit	www.impella.com.	ABOUT	ABIOMED	Based	in	Danvers,	Massachusetts,	USA,	Abiomed,	Inc.	is	a	leading	provider	of	medical	devices	that	provide	circulatory	support.	Our	products	are	designed	to	enable	the	heart	to	rest	by
improving	blood	flow	and/or	performing	the	pumping	of	the	heart.	For	additional	information,	please	visit:	www.abiomed.com.	Abiomed,	Impella,	Impella	2.5,	Impella	5.0,	Impella	LD,	Impella	CP,	Impella	RP,	and	Impella	Connect	are	registered	trademarks	of	Abiomed,	Inc.,	and	are	registered	in	the	U.S.	and	certain	foreign	countries.	Impella	BTR,
Impella	5.5,	Impella	ECP,	CVAD	Study,	and	SmartAssist	are	pending	trademarks	of	Abiomed,	Inc.	FORWARD-LOOKING	STATEMENTS	This	release	contains	forward-looking	statements,	including	statements	regarding	development	of	Abiomed's	existing	and	new	products,	the	company's	progress	toward	commercial	growth,	and	future	opportunities
and	expected	regulatory	approvals.	The	company's	actual	results	may	differ	materially	from	those	anticipated	in	these	forward-looking	statements	based	upon	a	number	of	factors,	including	uncertainties	associated	with	development,	testing	and	related	regulatory	approvals,	including	the	potential	for	future	losses,	complex	manufacturing,	high
quality	requirements,	dependence	on	limited	sources	of	supply,	competition,	technological	change,	government	regulation,	litigation	matters,	future	capital	needs	and	uncertainty	of	additional	financing,	and	other	risks	and	challenges	detailed	in	the	company's	filings	with	the	Securities	and	Exchange	Commission,	including	the	most	recently	filed
Annual	Report	on	Form	10-K	and	Quarterly	Report	on	Form	10-Q.	Readers	are	cautioned	not	to	place	undue	reliance	on	any	forward-looking	statements,	which	speak	only	as	of	the	date	of	this	release.	The	company	undertakes	no	obligation	to	publicly	release	the	results	of	any	revisions	to	these	forward-looking	statements	that	may	be	made	to	reflect
events	or	circumstances	that	occur	after	the	date	of	this	release	or	to	reflect	the	occurrence	of	unanticipated	events.	Impella	allows	the	heart	to	rest	and	recover	by	temporarily	assisting	the	pumping	function	of	the	heart	to	efficiently	deliver	blood	and	oxygen	to	the	entire	body.	The	U.S.	Food	and	Drug	Administration	(FDA)	has	granted	Impella	its
highest	level	of	approval	as	safe	and	effective.	In	a	randomized	controlled	trial,	8-in-10	patients	treated	with	Impella	heart	pumps	experienced	reduction	in	heart	failure	symptoms	or	improvement	in	heart	function.1	Jenna	was	taken	to	the	catheterization	lab	in	cardiogenic	shock	with	a	reduced	ejection	fraction	of	20	percent	and	a	complete	blockage
of	her	left	main	coronary	artery.	Dr.	Stanley	Zimmerman	implanted	the	Impella	CP	heart	pump	before	placing	stents.	After	a	few	days	of	support,	her	heart	function	dramatically	improved	to	45	percent,	and	Impella	was	weaned	and	removed.	Learn	More	About	Jenna	Tanner's	Recovery	Advancing	the	Way	Heart	Disease	is	Treated	Download	PDF	As
with	any	medical	treatment,	individual	results	may	vary.	Only	a	physician	can	determine	whether	Impella	is	an	appropriate	course	of	treatment.	There	are	potential	risks	including	acute	renal	dysfunction,	Aortic	valve	injury,	Bleeding,	Cardiogenic	shock,	Cerebral	vascular	accident/Stroke,	Death,	Hemolysis,	Limb	ischemia,	Myocardial	infarction,	Renal
failure,	Thrombocytopenia	and	Cardiac	or	Vascular	injury	(including	ventricular	perforation).	These	risks	need	to	be	discussed	with	your	doctor	and	recovery	takes	time.	The	success	of	this	procedure	depends	on	many	factors,	including	your	physical	condition	and	your	bodys	ability	to	tolerate	the	procedure.	Use	care	in	the	selection	of	your	doctors
and	hospital,	based	on	their	skill	and	experience.	With	todays	innovative	technology,	minimally	invasive	treatment	options	allow	patients	to	recover	the	function	of	their	native	heart.	Impella,	the	world's	smallest	heart	pump,	is	a	percutaneous	catheter-based	technology	that	provides	hemodynamic	support	to	the	heart.	Abiomed	provides	on-site,	on-call
and	online	clinical	support	to	help	health	care	professionals	achieve	the	best	possible	outcome	for	the	patient.	people	with	coronary	artery	disease	(CAD)	and	more	than	875,000	deaths	per	year	from	CAD2	year-old	population	expected	to	increase	an	additional	44%	by	2030.	Mortality	also	increasing	in	45-65	year-old	population3	cardiogenic	shock
mortality	rate	for	last	20+	years4	without	Impella	heart	pumps	Legacy	studies	on	previous	generations	of	Impella	pumps	showed	the	use	of	percutaneous	ventricular	assist	devices	(PVADs),	including	Impella,	is	particularly	cost-effective.29-47%	reduction	in	adverse	events	at	90	days	(death,	stroke,	MI,	and/or	repeat	revascularization)5,	658%
reduction	in	30-day	mortality	for	patients	with	CAD744%	lower	in-hospital	mortality	for	patients	with	higher	comorbidities	vs.	IABP8	Impella	therapy	demonstrates	significant	cost	savings	and	cost-effectiveness	for	payers	and	providers	Jeffrey	Moses,	MD,	discusses	the	improved	outcomes	with	contemporary	practices	seen	in	the	PROTECT	III	study	of
Impella-supported	high-risk	PCI.	Lemor	et	al.	demonstrate	better	clinical	outcomes,	fewer	complications,	shorter	hospital	stay,	and	lower	cost	with	Impella	compared	to	ECMO	in	AMICS.	References	Heart	Disease	and	Stroke	Statistics-2019	Update:	A	Report	From	the	American	Heart	Association.	(2019).Circulation.Einarson,	et	al.	(2018).Cardiovasc
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burning,	stabbing	pain	in	her	chest.	She	was	having	a	heart	attack.	Cardillos	heart	stopped	in	the	emergency	room	when	she	got	to	the	hospital	in	Grand	Rapids,	Michigan.	Within	minutes,	doctors	used	a	defibrillator	to	restart	it,	but	her	heart	was	too	weak	to	push	blood	to	the	rest	of	her	body.	They	put	a	tiny	pump,	6	inches	long	and	shaped	like	a
bent	stick,	into	the	left	ventricle	of	her	heart.	After	a	few	days	her	heart	recovered,	and	the	pump,	brand	name	Impella,	was	taken	out.	A	year	later,	I	feel	like	Im	back	to	100%,	she	says.	You	would	not	even	know	what	Ive	been	through.	Stories	like	that	demonstrate	how	Abiomed	sells	five	varieties	of	the	$23,000	Impella	pumps.	(The	price	also
includes	care	and	support.)	The	Danvers,	Massachusetts,	company	reported	net	income	of	$112	million	on	revenue	of	$594	million	in	its	March	31	fiscal	year,	almost	all	of	it	from	Impella.	Michael	R.	Minogue,	Abiomeds	chief	executive,	tells	how	in	2016,	when	enough	patients	had	been	treated	to	fill	Fenway	Park,	a	patient	and	his	doctor	threw	out	the
first	pitch	at	a	Red	Sox	game.	My	best	day	in	the	office	is	seeing	patients,	says	Minogue,	a	West	Point	grad	with	an	engineering	degree.	And	on	my	worst	day	I	pull	out	my	book	with	all	the	patients	stories	and	I	read	it.The	stories	are	great.	But	some	doctors,	even	ones	who	use	the	device,	think	the	evidence	the	company	cites	to	support	its	use	isnt
strong	enough.	For	patients	like	Lisa,	the	Impella	may	not	be	of	any	value,	says	David	Brown,	a	cardiologist	at	Washington	University	in	St.	Louis.	In	the	history	of	medicine,	when	weve	assumed	things	work	without	adequately	testing	them,	we	frequently	have	felt	foolish	because	when	it	was	ultimately	tested	it	was	found	not	to	work	so	well.	Robert
Yeh,	a	cardiologist	at	Beth	Israel	Deaconess	Medical	Center,	vividly	remembers	patients	who	he	suspects	would	have	died	if	not	for	the	Impella,	yet	he	says	he	lacks	definitive	proof	of	the	pumps	value.	The	Impella	pump	takes	in	oxygenated	blood	from	the	left	ventricle	and	expels	it	into	the	aorta	to	flow	to	the	rest	of	the	body.Abiomed	Proof	would
require	a	controlled	trial,	with	some	patients	randomly	getting	the	pump	and	others	not.	Such	a	trial,	says	Minogue,	has	been	impossible	in	the	U.S.,	since	doctors	wont	play	Russian	roulette	with	their	patients.	Wall	Street	doesnt	care	about	trials.	Abiomeds	market	value	of	$14	billion	is	74	times	trailing	earnings.Abiomed	was	founded	in	1981	to
develop	an	artificial	heart.	That	device	was	approved	in	2006	but	was	rarely	used	and	is	no	longer	for	sale.	Minogue,	a	Bronze	Star	veteran	of	the	Gulf	War,	arrived	in	2004	after	11	years	at	General	Electric.Read	More	|	HeartFlow	Has	Raised	$500	Million	For	A	Test	To	Detect	Heart	Disease.	Does	It	Make	Patients	Better	Off?The	artificial	heart,
Minogue	says,	was	a	science	fiction	product.	Another	device,	a	partly	external	heart	pump,	generated	$30	million	in	sales	at	its	peak.What	he	wanted	was	something	that	could	help	the	heart	pump	and	recover,	without	having	to	replace	the	damaged	organ.	He	found	it	in	the	Impella,	a	device	made	by	a	German	firm	and	used	on	patients	in	Europe.	In
2005	he	bought	the	startup,	which	had	nearly	gone	bankrupt,	for	$2	million	in	cash,	$45	million	in	Abiomed	stock	and	$29	million	in	payments	that	would	be	owed	if	the	device	reached	the	market.Good	move.	Since	Minogue	joined	the	company,	Abiomeds	revenue	has	climbed	sixteenfold	and	its	share	price	thirtyfold.The	Food	&	Drug	Administration
cleared	Impella	for	the	U.S.	in	2008	for	temporary	heart	support,	and	sales	growth	has	been	in	the	double	digits	since	2014.	I	challenge	you	to	find	me	a	story	with	those	same	growth	characteristics,	says	Raj	Denhoy,	a	medical	device	analyst	at	Jefferies	who	has	been	following	Abiomed	for	many	years.The	pump	looks	like	a	striped	gray	pen	with	a
pigtail	on	the	pointed	end.	It	is	inserted	into	a	patients	heart	via	a	wire	threaded	up	from	the	groin	and	remains	connected	to	a	bedside	console.	Its	meant	to	pump	blood	out	to	the	body	continuously,	not	mimicking	the	hearts	pumping	motion.	Once	the	heart	recovers,	the	pump	comes	out.	Different	versions	of	the	Impella	can	support	the	right	or	left
side	of	the	heart.About	half	of	Impella	sales	are	for	use	during	procedures	to	open	up	blocked	arteries	with	tiny	metal	tubes	called	stents.	For	this	use	Abiomed	conducted	a	randomized	study	comparing	Impella	with	another	device	in	448	patients	and	received	approval	from	the	FDA	in	2015.	The	other	half	of	sales	is	for	patients	who	have	had	a	heart
attack	and	arent	getting	enough	blood	to	their	bodies.	For	this	use,	the	main	study,	comparing	Impella	with	a	balloon	device,	comprised	only	26	patients.	There	was	also	data	from	hundreds	of	patients	who	had	received	the	device	as	part	of	their	care	but	were	not	part	of	a	controlled	study.	That	earned	Abiomed	an	FDA	approval	in	2016.Not	good
enough,	says	Will	Suh,	a	cardiologist	at	the	University	of	California,	Los	Angeles.	The	highest-quality	evidence	is	lacking.	He	still	uses	the	Impella,	because	he	believes	hes	seen	it	work	in	certain	situations,	but	points	out	it	can	cause	bleeding	complications.	Im	amazed	at	such	an	expensive	device	being	used	without	a	little	bit	stronger	evidence,	says
Martha	Gulati,	chair	of	cardiology	at	the	University	of	Arizona.If	Abiomed	doesnt	have	the	data	doctors	want,	Minogue	says,	its	not	for	lack	of	trying.	He	says	the	last	of	the	seven	times	Abiomed	has	attempted	a	U.S.	trial,	in	2008*,	58	hospitals	participated	but	only	one	patient	enrolled.	It	is	a	very	difficult,	logistical	and	ethical	thing	to	do,	he	says.
Would	you	want	a	family	member	randomized?	Hospitals	in	Denmark	and	Germany	are	enrolling	patients	in	a	randomized	controlled	trial,	but	that	isnt	expected	to	be	completed	until	2023.Part	of	the	reason	its	so	hard	is	because	often	patients	hearts	have	stopped	and	you	really	cant	get	consent	ahead	of	time,	says	William	ONeill,	a	cardiologist	and
Abiomed	consultant	at	Henry	Ford	Hospital	in	Detroit	who	was	an	early	adopter	of	Impella.	His	study	of	104	patients	treated	with	the	Impella	shows	77%	survived	to	leave	the	hospital,	versus	a	50%	historical	survival	rate.	Clyde	Yancy,	chief	of	cardiology	at	Northwestern	Universitys	Feinberg	School	of	Medicine,	says	its	all	about	selecting	the
patients	who	have	the	best	chance	of	being	helped.	The	Impella	is	definitely	a	step	forward.	Its	less	than	a	perfect	device,	but	better	than	what	we	have	had	before.Minogue,	as	youd	expect,	has	an	answer	to	complaints	that	his	companys	device	is	too	expensive.	He	pulls	a	red	plastic	charity	band	on	his	wrist	given	to	him	by	an	Impella	patient.	The
white	lettering	has	come	off	from	wear.	Jessica,	shes	32,	he	says.	Shes	back	home	now	with	her	own	heart.	In	the	case	of	Howard,	he	was	68	and	hes	five	years	out.	I	can	go	on.	I	mean,	all	these	stories.	610,000	people	die	of	heart	disease	in	the	U.S.	in	a	year370,000	people	die	of	coronary	heart	disease	(thats	the	biggest	subgroup	of	the	610k)735,000
people	have	a	heart	attack	in	the	U.S.	in	a	year525,000	of	those	are	having	a	first	heart	attack210,000	of	those	are	having	a	repeat	heart	attackIn	an	investor	presentation,	Abiomed	specified	which	patients	it	thinks	are	eligible	for	its	products:121,000	people	each	a	year	who	undergoing	procedures	to	open	up	blocked	arteries	with	stents,	particularly
cases	in	which	doctors	might	otherwise	consider	the	procedure	too	risky	to	do100,000	people	each	year	whose	hearts	arent	pumping	enough	blood	to	the	rest	of	their	bodies,	such	as	after	a	heart	attack*Correction:	A	previous	version	of	this	story	gave	this	year	as	2007.	Reach	Ellie	Kincaid	at	ekincaid@forbes.com.	Cover	image	by	Harry	Fellows.This
story	appears	in	the	December	31,	2018	issue	of	Forbes.Subscribe	Heart	support	technologies	maker	Abiomed(NSDQ:ABMD)	announced	that	its	Impella	heart	pump	cheaply	and	effectively	improved	patients	quality	of	life,	costing	less	than	$39,500	per	quality-of-life-year	(QALY)	gained	for	high-risk	heart	failure	patients.	That	compared	favorably	with
the	standard	$100,000/QALY	typically	used	to	gauge	cost-effective	treatments	in	the	U.S..	Dialysis	therapies	are	measured	by	a	$50,000/QALY	standard."We	are	very	excited	about	the	continued	expansion	of	compelling	cost-effectiveness	data	for	the	Impella	platform,	which	helps	providers	and	payers	navigate	the	evolving	landscape	of	health	care
reform,"	Abiomed	chairman,	president	&	CEO	Michael	Minogue	said	in	prepared	remarks.	The	data	was	generated	by	Abiomeds	PROTECT	II	clinical	trial,	a	multi-center,	randomized	study	evaluating	non-emergency	hemodynamic	support	in	patients	with	low	left	ventricle	function	and	"complex	anatomy."	Researchers	used	patients	clinical	outcomes
and	actual	billing	data,	modeled	out	to	10	years.	The	study	was	published	in	the	American	Health	&	Drug	Benefits	journal,	Abiomed	announced	today.	Abiomed	has	scored	some	recent	wins	with	its	Impella	heart	pumps,	which	generated	$39.3	million	in	revenue	during	the	companys	4th	quarter	of	2013,	a	22%	increase	year-over-year.	Full-year
Impella	sales	jumped	31%	to	140.3	million,	Abiomed	said.In	March	the	medical	device	maker	touted	expanded	reimbursement	coverage	from	a	quartet	of	private	insurers	for	its	Impella	line,	including	from	1	of	the	largest	names	in	the	industry.	In	February	the	FDAclosed	a	2011	warningletter	raising	concerns	about	marketing	of	the	Impella	heart
pump,	causing	Abiomeds	shares	to	recover	some	of	the	value	lost	after	the	U.S.	Justice	Dept.	launched	its	probe.	Heart	support	technologies	maker	Abiomed(NSDQ:ABMD)	announced	that	its	Impella	heart	pump	cheaply	and	effectively	improved	patients	quality	of	life,	costing	less	than	$39,500	per	quality-of-life-year	(QALY)	gained	for	high-risk	heart
failure	patients.	That	compared	favorably	with	the	standard	$100,000/QALY	typically	used	to	gauge	cost-effective	treatments	in	the	U.S..	Dialysis	therapies	are	measured	by	a	$50,000/QALY	standard."We	are	very	excited	about	the	continued	expansion	of	compelling	cost-effectiveness	data	for	the	Impella	platform,	which	helps	providers	and	payers
navigate	the	evolving	landscape	of	health	care	reform,"	Abiomed	chairman,	president	&	CEO	Michael	Minogue	said	in	prepared	remarks.	The	data	was	generated	by	Abiomeds	PROTECT	II	clinical	trial,	a	multi-center,	randomized	study	evaluating	non-emergency	hemodynamic	support	in	patients	with	low	left	ventricle	function	and	"complex	anatomy."
Researchers	used	patients	clinical	outcomes	and	actual	billing	data,	modeled	out	to	10	years.	The	study	was	published	in	the	American	Health	&	Drug	Benefits	journal,	Abiomed	announced	today.	Abiomed	has	scored	some	recent	wins	with	its	Impella	heart	pumps,	which	generated	$39.3	million	in	revenue	during	the	companys	4th	quarter	of	2013,	a
22%	increase	year-over-year.	Full-year	Impella	sales	jumped	31%	to	140.3	million,	Abiomed	said.In	March	the	medical	device	maker	touted	expanded	reimbursement	coverage	from	a	quartet	of	private	insurers	for	its	Impella	line,	including	from	1	of	the	largest	names	in	the	industry.	In	February	the	FDAclosed	a	2011	warningletter	raising	concerns
about	marketing	of	the	Impella	heart	pump,	causing	Abiomeds	shares	to	recover	some	of	the	value	lost	after	the	U.S.	Justice	Dept.	launched	its	probe.	
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