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PDF	Split	View	Article	contents	Figures	&	tables	Video	Audio	Supplementary	Data	Cardiogenic	shock	(CS)	remains	the	most	common	cause	of	death	in	patients	with	acute	myocardial	infarction	although	mortality	could	be	reduced	from	formerly	∼80%	to	40–50%.	In	addition	to	percutaneous	coronary	intervention	or	coronary	artery	bypass	grafting,
catecholamines,	fluids,	intraaortic	balloon	pumping	(IABP),	and	also	active	assist	devices	are	widely	used	for	CS	management.	However,	there	is	only	limited	evidence	for	any	of	the	above	treatments	except	for	early	revascularization	and	the	relative	ineffectiveness	of	IABP.	This	updated	review	will	therefore	outline	the	management	of	CS
complicating	acute	myocardial	infarction	with	major	focus	on	evidence-based	revascularization	techniques,	intensive	care	unit	treatment	including	ventilation,	transfusion	regimens,	adjunctive	medication,	and	mechanical	support	devices.	Cardiogenic	shock	(CS)	is	defined	as	a	state	of	critical	endorgan	hypoperfusion	due	to	reduced	cardiac	output.
Notably,	CS	forms	a	spectrum	that	ranges	from	mild	hypoperfusion	to	profound	shock.	Established	criteria	for	the	diagnosis	of	CS	are:	(i)	systolic	blood	pressure	30	min	or	vasopressors	required	to	achieve	a	blood	pressure	≥90	mmHg;	(ii)	pulmonary	congestion	or	elevated	left-ventricular	filling	pressures;	(iii)	signs	of	impaired	organ	perfusion	with	at
least	one	of	the	following	criteria:	(a)	altered	mental	status;	(b)	cold,	clammy	skin;	(c)	oliguria;	(d)	increased	serum-lactate.	The	diagnosis	of	CS	can	usually	be	made	on	the	basis	of	easy-to-assess	clinical	criteria	without	advanced	haemodynamic	monitoring	although	it	has	previously	been	recommended	to	assess	cardiac	index	and	pulmonary	capillary
wedge	pressure.1Acute	myocardial	infarction	(AMI)	with	subsequent	ventricular	dysfunction	is	the	most	frequent	cause	of	CS	accounting	for	∼80%	of	cases.	Mechanical	complications	such	as	ventricular	septal	(4%)	or	free	wall	rupture	(2%),	and	acute	severe	mitral	regurgitation	(7%)	are	less	frequent	causes	of	CS	after	AMI.2	Non-AMI-related	CS
may	be	caused	by	decompensated	valvular	heart	disease,	acute	myocarditis,	arrhythmias,	etc.	with	heterogeneous	treatment	options.Cardiogenic	shock	complicating	AMI	occurs	in	the	range	from	5	to	15%.3–5	This	translates	in	∼40	000	to	50	000	patients	per	year	in	the	USA	and	∼60	000	to	70	000	in	Europe.6	Despite	advances	in	treatment	mainly	by
early	revascularization	with	subsequent	mortality	reduction,	CS	remains	the	leading	cause	of	death	in	AMI	with	mortality	rates	still	approaching	40–50%	according	to	recent	registries	and	randomized	trials.3–5,7The	underlying	causes,	the	pathophysiology,	and	treatment	of	CS	complicating	AMI	have	been	reviewed	previously.1,6	This	update	will
outline	evidence-based	therapeutic	management	of	CS	complicating	AMI	with	major	focus	on	revascularization	techniques,	intensive	care	unit	treatment	including	ventilation,	transfusion	regimens,	adjunctive	medication,	and	mechanical	support	devices.	Pathophysiology	and	prognosis	assessment	The	pathophysiology	of	CS	is	complex	and	has	been
summarized	previously.1,6	In	brief,	ischaemia	induces	profound	depression	of	myocardial	contractility,	which	initiates	a	vicious	spiral	of	reduced	cardiac	index	and	low	blood	pressure	which	in	combination	impair	cardiac	power	index	and	further	promote	coronary	ischaemia.	The	reduction	in	cardiac	index	causes	severe	tissue	hypoperfusion	which	is
most	sensitively	measured	by	serum	lactate	and	may	finally	lead	to	death	if	the	circle	is	not	successfully	interrupted	by	adequate	treatment	measures.	It	has	been	recognized	that	CS	cannot	only	be	attributed	to	the	loss	of	left-ventricular	function	but	is	rather	the	result	of	derangements	in	the	entire	circulatory	system.	Initial	compensatory
vasoconstriction	is	subsequently	counteracted	by	pathological	vasodilation.	Among	others,	development	of	systemic	inflammation	with	capillary	leakage,	impairment	of	microcirculation,	and	vasodilation	contribute	to	the	vicious	circle	of	CS.	Bleeding	and	transfusion	further	contribute	to	inflammatory	derangements	in	the	shock	spiral.By	multivariable
modelling	from	the	major	CS	trials	(SHOCK,	TRIUMPH,	IABP-SHOCK	II),	typical	factors	associated	with	higher	mortality	were	older	age,	anoxic	brain	damage,	lower	left-ventricular	ejection	fraction,	lower	cardiac	power	index,	lower	systolic	blood	pressure,	need	for	vasopressor	support,	worse	renal	function,	and	higher	serum	lactate.8–10	Multiple
other	biomarkers	in	addition	to	serum	lactate	mainly	measuring	the	degree	of	inflammation	have	shown	an	association	with	mortality.11	The	impairment	of	microcirculation	and	vascular	leakage	is	influenced	by	an	imbalance	between	angiopoietin-1	and	angiopoietin-2	which	has	been	shown	to	impact	mortality.12	In	CS,	microcirculatory	impairment
can	easily	be	measured	sublingually	by	sidestream	darkfield	imaging.	A	diminished	perfused	capillary	density	at	baseline	and	a	lack	of	improvement	derived	from	serial	measurements	was	associated	with	dismal	prognosis.13	However,	the	clinical	value	of	these	new	biomarkers	and	imaging	methods	has	not	yet	been	finally	defined.	Management
Revascularization	Early	revascularization	as	shown	in	the	SHould	we	emergently	revascularize	Occluded	Coronaries	for	cardiogenic	shocK	(SHOCK)	trial	is	the	most	important	treatment	strategy	in	CS	complicating	AMI.14	Although	the	trial	failed	to	meet	the	primary	endpoint	(superiority	of	early	revascularization	over	medical	therapy	on	30-day
mortality)	there	was	a	significant	mortality	reduction	at	longer	follow-up	of	1/2,	1,	and	6	years.14,15	The	number	needed	to	save	one	life	by	early	revascularization	in	comparison	to	initial	medical	stabilization	is
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