Revascularization strategies in cardiogenic shock
after acute myocardial infarction

Steffen Desch®®

Purpose of review

in patients

Coronary compared with medical treatment alone leads to fimproved Survival
with myocardial infarction and [cardiegenic| Shock. Percutaneous coronary intervention (PCI) is the

predominant mode of revascularization in clinical practice. This review discusses several aspects relevant to
mechanical revascularization such as general indication, the roles of PCI and bypass surgery, percutaneous
access site choice, strategy in multivessel disease and adjunctive antithrombotic therapy.
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Coronary revascularization remains the cornerstone in the early management of patients with acute Ml and
cardiogenic shock. In patients with multivessel disease, a strategy of culprit lesion only PCl is the default

approach.
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INTRODUCTION
Between 5land 13% of patients with acute myocar-

dial infarction (MI) will dévelop cardiogenic Shock
[1-4]. In the vast majority of patients, infarct-
related cardiogenic shock results from acute left
ventricular failure. Despite advances in interven-
tional and medical treatment, cardiogenic shock
remains a leading cause of death in MI with in-
hospital [mortality rates up to S0%[S™%,6]. Coronary
revascularization has been the most significant
treatment advance in the past decades. This review
discusses several aspects relevant to revasculariza-
tion therapy such as general indication, the roles of
percutaneous coronary intervention (PCI) and cor-
onary artery bypass surgery (CABG), percutaneous
access site choice, PCI strategy in multivessel disease
and adjunctive antithrombotic therapy.

General benefit of fevascularization in

infarct-related cardiogenic shock

The landmark SHOCK trial investigated the value of
emergency revascularization in cardiogenic shock
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patients with STGlévation M! (STEMID), fewlert
bundle branch block or (with
in leads) [7]. The study ran-
domized a total of 302 patients to either €mergency
(152 patients) or initial medical
stabilization (150 patients). The primary end point
was all-cause mortality at 30/days. Revascularization
was accomplished by either angioplasty (64% of
first revascularization attempts) or CABG (36%
of first attempts). Of note, a high percentage of
patients received thrombolytic therapy (49% in
the emergency revascularization group and 63%
in the medical therapy group). The median time
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Cardiogenic shock

KEY POINTS

e Mechanical corona predominantly
by [PCl remains the in the early
manciement of iohents with acute M and

e Cardiac surgery plays an role in
coronary and/or
of infarction.

. H has proven feasible in PCI of cardiogenic
shock. The choice between - and - access
should be

o In atients with disease, a strategy of
PCl is the roach while
e5|ons ould [nef be & in the

setting.

from randomization to was

09 and 2:7h for [CABG. Compared with today’s
standards, stent use was 16w (36% among patients

assigned to early revascularization and receiving
percutaneous angioplasty). By protocol, delayed

aftéef a minimum of S4h was

arm and was
Although the trial

allowed in the
finally attempted in

to meet its [primary of lowering
Imortality with jearly in compari-
son with initial medical stabilization, there was a
in favor of

ftion at after Land6years
[7,8]. The to save on life was

reported to be jgight reflecting a
Vival benefit [8]. By protocol, the SHOCK trial did
not enroll patients with HOM-ST-elevation MI
, a cohort which made up about one third

of the randomized trial in the more
recent studies and
[5%6]. 1t is that the mortality of

early revascularization observed in shock patients

with [pertains to the NSTEMI population.

also
Based on the SHOCK trial, as
@aFly s possiblE by cither PCIBY CABG is now

dard of care in infarct-related cardiogenic shock.
Nonetheless, despite the existing body of evidence,
the rate of early revascularization ranges from 50 to
70% and is thusstilljgndertseéd in clinical practice [1].

In general, mechanical revascularization is pre-
ferred over fibrinolysis. However, fibrinolysis should
be ¢onsidered in STEMI-related cardiogenic shock i
timely [PCI is @Ot feasible from
STEMI [diagnosis according to European Society of
Cardiology guidelines) and mechanical complica-

tions have been [fuléd jout [9].
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CORONARY
INTERVENTION CORONARY ARTERY
BYPASS SURGERY?

There are A6 direct randomized
between and [CABG in the setting of infarct-

related Cardiogenic shock [Obséivational rcports

could demonstrate an on outcome
by the of [10]. For reasons
of availability and ftimeliness of reperfusion as well

as lower invasiveness, [PCI has therefore emerged as
the of revascularization with
rates in registries and random-
ized trials [3,6]. However, this does not dismiss the
interventional cardiologist from consultation with

cardiac surgery. [Complex patients such as those

with or [left main disease should
be ad hoc in the catheterization laboratory

by the Heart Team. Next to coronary anatomy and
associated procedural risks, relevant aspects to con-
sider also include patient comorbidities, potential
treatment delays, local expertise, patient preference
or additional mechanical complications of infarc-
tion. A collaborative approach also proves to be
extremely helpful in the setting of high-risk PCI
with the potential need for rapid surgical bail-out.
Current guidelines recommend PCI in infarct-
related cardiogenic shock if coronary anatomy is
amenable and CABG as an alternative treatment
option if coronary anatomy is not suitable for PCI
(class IB recommendation) [9].

[Percutaneous coronary intervention strategy
in multivessel disease
ApproximatelyZO=80% of patients with cardiogenic
SHOCK subsequent to MI present with multivessel
diseasé[11]. These patients display

compared with patients with Single vessel disease
[12]. Although PCI of the€alpfit lesion is established

standard practice, the optimal management of addi-
tional nonculprit lesions has only recently been
elucidated in the multicenter
frial. CULPRIT-SHOCK randomly assigned 706
patients who had multivessel disease, acute MI
and cardiogenic shock to one of two initial revascu-
larization strategies: either PCI of the culprit lesion
only, with the option of staged revascularization of
nonculprit lesions, or immediate multivessel PCI

[5%]¥ There was a significant clinical benefit of a
strategy with a reduction in the

primary endpoint of day mortality or fenal

therapy culprit-lesion-only

PCI versus [55:4% immediate multivessel PCI; rela-

tive risk 0.83; 95% confidence interval (CI) 0.71-
0.96; P=0.01] which was mainly driven by an abso-

lute 8206 FeduCHON i S0-daVMOAIItY (43.3 versus
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51.5%; relative risk 0.84; 95% CI 0.72-0.98,
P=0.03). The 30-day results of CULPRIT-SHOCK
could recently be confirmed with a consistent reduc-
tion in the composite endpoint at 1-year follow-up
for the culprit-lesion-only PCI with possible staged
revascularization strategy [13"]. The difference in
all-cause mortality was slightly attenuated and as
expected more patients underwent additional revas-
cularization after culprit-lesion-only PCI. The CUL-
PRIT-SHOCK results were consistent across all
predefined subgroups [5*%,13"]. Thus, except for
individual patients,

with possible staged revas-
cularization of other lesions at a later point in time.
This has recently been implemented in the ESC 2018
revascularization guidelines (class IIIB recommen-
dation against immediate multivessel PCI) [14].

In acute coronary syndrome Without cardiogenic
several large-scale clinical trials have shown
Superioity of [fadial [over femoral access and the
radial approach is now considered Standard of care
in operators experienced in radial catheterization
[15-17]. The picture is, however, much less clear in
infarct-related cardiogenic shock as there are yet no
randomized data.

EGFAIICEesS is still prefeiied by Fary inter-
ventionalists. Arguments in favor of the traditional
femoral access are centralization of circulation
with faint or nonpalpable radial pulse, unstable
patients with little tolerance for prolonged attempts
of puncture or coronary access, oftentimes complex
coronary interventions and the possible

On the other hand,

the radial approach has undoubtedly proven Supe-

[fiot with regard to access-site pléeding, a frequent
complication in cardiogenic shock patients which

may influence clinical outcome.
In a of observational trials in
patients with cardiogenic shock undergoing PCI,
access was associated with a feéduction in
and Gadiag and cerebral
levents at 30 days [18]. However, the results must be
treated with caution given the high likelihood of
selection|bias in the underlying studies. Until random-
ized trials become available, it is prudent to say that
access site should predominantly be
[éxpeirtise with either technique and additional con-
siderations based on the individual scenario. Opera-
tors inexperienced in radial technique should first
master technical aspects of the radial approach in
PCI of stable patients with or without acute coronary
syndrome before moving to cardiogenic shock

1070-5295 Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.
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patients. For operators proficient in radial interven-
tions, the threshold for a switch from radial to femoral
access should be low in case the intervention proves to
be difficult via the radial access. If percutaneous
mechanical circulatory support via the femoral artery
is planned following PCI, the femoral approach
should be strongly considered. If mechanical circula-
tory support is started before PCI, a combination of
radial and femoral access presents an option.

Adjunctive antiplatelet and anticoagulant

therapy

[Data on the use of @ntiplatelet agents specifically in
the population of patients with infarct-related car-
diogenic ShO¢K are limitéd Cardiogenic shock is
often accompanied by severely impaired enteral
peifasion and a subsequent compromise in absorp-
ftion of oral antiplatelét agents. This might theoreti-

cally translate into a delayed onset of platelet
inhibition or an overall attenuated effect of anti-
platelet agents with subsequent increased risk for
acute stent thrombosis and cardiovascular morbid-
ity and mortality. Further, cardiogenic shock often

leads to eute Kidney/liver failug and altered

elimination kinetics.

In general, [prasugrel or ticagrelor (clopidogrel if

there are contraindications to the newer oral anti-

platelets) are administered in addition to aspitin, a

regimen adopted from patients with hemodynami-

cally stable MI. In patients with MI
crushed ticagrelor Ieads to faster inhibition of plate-
compared with noncrushed tablets

[19]. It appears therefore reasonable to administer

in the setting of
in case is used. The

provides fapid onset of platelet
short half-life

inhibition and a and is therefore
theoretically appealing. A randomized study of can-
grelor in cardiogenic shock is
currently patients [20]. Administration of

P2v12 may be @eféiréd il coronary
anatomy is knowi, as emergent (CABG (ould [é
indicated based on angiographic findings.
Glycoprotein Iib/Illa inhibitors provide

of action and may also be used tempo-
“ardiogenic shock. Observational data
suggest a potential Survival benefit with the use of
glycoprotein IIb/Illa inhibitors in cardiogenic shock
[21]. However, a small randomized trial of 80
patients [failéd to €onfirm clinical bénefit from rou-
tine upstream compared with optional abciximab
[22]. In the subset of cardiogenic shock patients with
high thrombus burden or slow flow after PCI, gly-

coprotein IIb/IITa inhibitors should be considered as
bail-out treatment.
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Cardiogenic shock

}

}

| wo

Infarct-related cardiogenic shock (STEMI + NSTEMI)

Emergency invasive catheterization
Consider fibrinolysis in STEMI when catheterization unavailable

Complex anatomy for PCI and/or mechanical complication (septal or free wall rupture, severe mitral
regurgitation)?

Yes l

v Emergency PCI of culprit lesion
A\ No routine PCI of non-culprit lesions

Heart Team discussion
targeting individualized approach

FIGURE 1. Proposed revascularization algorithm for patients with cardiogenic shock associated with myocardial infarction.

NSTEMI, non-ST-elevation myocardial infarction; PCI, percutaneous coronary intervention; STEMI, ST-elevation myocardial

infarction.

Intravenous unfractionated heparin is usually
administered in conjunction with reperfusion ther-
apy although data specific to infarct-associated car-
diogenic shock are missing. Similarly, there are only
scarce scientific data for alternative anticoagulants
such as bivalirudin, low-molecular-weight heparin
or fondaparinux. Given the high prevalence of acute
kidney and/or liver injury in cardiogenic shock,
these may be less suited and may only be used with
great caution and close monitoring. Subcutaneous
administration may be unreliable in centralized
circulation.

Guidance documents by professional
societies

Guidance on revascularization in infarct-related car-
diogenic shock can be found in diverse documents
issued by professional societies [9,14,23-25]. A ded-
icated scientific statement document recently pub-
lished on behalf of the American Heart Association
specifically deals with the various aspects of cardio-
genic shock management including detailed cover-
age of revascularizationff26®]. An analogous
document is currently being prepared by the
Heart Failure Association of the European Society
of Cardiology.

CONCLUSION

Early revascularization is the evidence-based corner-
stone of initial shock treatment. PCI plays a pre-
dominant role in today’s clinical practice and for the
majority of patients should be confined to the cul-
prit lesion (with possible staged PCI of other signifi-
cant nonculprit lesions at a later time point).
Emergency cardiac surgery is reserved for patients
with complex coronary anatomy not amenable to
PCI and/or mechanical complications and should be

4 WWWw.co-criticalcare.com

discussed by the Heart Team. The transradial access
in PCI of cardiogenic shock has recently gained
popularity as an alternative to traditional femoral
access although a direct randomized comparison is
missing. Evidence for optimal antiplatelet therapy
in cardiogenic shock is scarce. Crushed tablets of
oral P2Y12 inhibitors or intravenous antiplatelet
agents appear reasonable treatment options based
on pharmacokinetic assumptions. Mechanical cir-
culatory support will be discussed in another article
of this issue. A treatment algorithm for revasculari-
zation in infarct-related cardiogenic shock is pre-
sented in Fig. 1.
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