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Coronary Angiography after Cardiac Arrest —
The Right Timing or the Right Patients?

Benjamin S. Abella, M.D., M.Phil., and David F. Gaieski, M.D.

The treatment of patients who are comatose after
out-of-hospital cardiac arrest involves a complex,
multidisciplinary approach that includes the use
of targeted temperature management, aggressive
hemodynamic management, electroencephalo-
graphic monitoring, and consideration of coronary
angiography.! However, studies suggest that de-
spite these interventions, 30 to 50% of these pa-
tients die before hospital discharge, and a sub-
stantial percentage of long-term survivors have
neurologic and cardiac sequelae.??

Although clinically significant coronary disease
is common in patients who have cardiac arrest,*
the selection of patients for coronary angiography
remains controversial. The general consensus is
that comatose patients who have had cardiac ar-
rest with evidence of ST-segment elevation myo-
cardial infarction (STEMI) on electrocardiography
(ECG) should undergo immediate coronary angi-
ography; beyond this group, however, consensus
is elusive. One difficulty in determining which
patients should undergo coronary angiography is
that identification of patients who have had an ar-
rest from a coronary cause is surprisingly challeng-
ing when there is no evidence of STEMI on ECG.
A previous observational study has shown that the
initial arrest rhythm, troponin levels, and ECG
findings are poor predictors of acute coronary
lesions that require intervention.> Furthermore,
even among patients for whom acute coronary
syndromes are the cause of the cardiac arrest, the
appropriate timing of coronary angiography is
unknown. The multicenter, randomized Coronary
Angiography after Cardiac Arrest (COACT) trial,®
the results of which are now reported in the Jour-
nal, seeks to address the following question: in
patients who have had an out-of-hospital cardiac
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arrest, is a strategy of immediate coronary angiog-
raphy better than a strategy of delayed angiography
with respect to survival at 90 days?

A cohort of 552 patients who were unconscious
after cardiac arrest and had an initial shockable
rhythm but no evidence of STEMI on ECG were
randomly assigned in a 1:1 ratio to undergo im-
mediate coronary angiography after resuscitation
or delayed coronary angiography during hospital-
ization. The median time from arrest to coronary
angiography was 2.3 hours in the immediate an-
giography group and 121.9 hours in the delayed
angiography group. Overall survival at 90 days
was not significantly different between the two
groups (64.5% of patients in the immediate an-
giography group and 67.2% in the delayed angi-
ography group were alive at 90 days). These results
suggest that coronary angiography does not have
to be performed immediately in patients who have
had cardiac arrest without STEMI. This finding is
consistent with results from trials involving pa-
tients with acute coronary syndromes with neither
STEMI nor cardiac arrest, for whom delayed coro-
nary angiography yielded outcomes similar to
those with immediate coronary angiography.

Although the COACT trial represents a care-
fully performed and well-documented trial con-
ducted in a challenging clinical setting, it is impor-
tant to highlight a fundamental limitation. Acute
unstable coronary lesions were found in less than
20% of the total trial cohort, and coronary inter-
ventions were performed in less than 40% of the
patients. That is, the majority of patients who had
cardiac arrest and underwent angiography did not
have clinically significant coronary lesions, and
thus only a small fraction of the trial population
would be affected by the timing of coronary an-
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giography — or the performance of coronary an-
giography at all. Therefore, the results of the trial
should be interpreted with caution. This problem
of appropriate patient selection has been a critical
limitation in other trials involving patients with
cardiac arrest, including the landmark Throm-
bolysis in Cardiac Arrest (TROICA) trial.” In that
trial, patients who had out-of-hospital cardiac ar-
rest and were randomly assigned to either throm-
bolytic therapy or placebo had similar outcomes,
yet only a small fraction of these patients prob-
ably had acute thrombotic disease.

If the current trial had used more specific in-
clusion criteria, it could have enriched the cohort
for patients with probable coronary disease, and
very different outcomes might have resulted. In
subgroup analyses, patients over the age of 70
years and patients with a history of coronary dis-
ease appeared to be more likely to benefit from
immediate coronary angiography than younger
patients and patients without a documented his-
tory of coronary disease (details are provided in
the Supplementary Appendix of the article, avail-
able at NEJM.org). In addition, the trial design
did not take into account clinical context, such as
acute chest pain or other symptoms of coronary
ischemia, which are known to often precede a
cardiac arrest that has a coronary cause.?

The current trial also highlights the challenges
inherent in prioritization of interventions after a
cardiac arrest. Resuscitation guidelines recommend
that targeted temperature management should be
implemented promptly after resuscitation; yet of-
ten, coronary angiography takes precedence, which
leads to delayed use of targeted temperature man-
agement. In the COACT trial, the median time to
target temperature was 5.4 hours in the immediate
angiography group and 4.7 hours in the delayed
angiography group; whether this delay attenuated
a potential survival benefit of immediate coronary
angiography remains unknown. It is also impor-
tant to stress that most in-hospital deaths that
occur among patients who have been resuscitated
after cardiac arrest are due to neurologic injury
rather than to cardiac complications; in this trial,
more than 60% of deaths were due to neurologic
injury, which had frequently led to discontinuation
of treatment.

The COACT trial represents an important step
forward in the care of patients after a cardiac ar-
rest, and the results suggest that for the majority
of comatose patients who have had a cardiac ar-
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rest without evidence of STEMI, coronary angiog-
raphy need not be performed immediately. Further
work will be required to better define personalized
treatment strategies for selected patients after car-
diac arrest. Two multicenter investigations are cur-
rently under way; the ACCESS trial (ClinicalTrials
.gov number, NCT03119571) and the Direct or
Subacute Coronary Angiography in Out-of-hospi-
tal Cardiac Arrest trial (DISCO; NCT02309151) are
investigating the timing of coronary angiography
after cardiac arrest. It will be useful to compare the
results of these trials with those of the COACT
trial.>*® The current trial also highlights the daunt-
ing challenges that remain in determining how
interventions after cardiac arrest can affect patient
outcomes. Addressing these challenges will require
multidisciplinary efforts, with the important goal
of increasing the likelihood of survival and improv-
ing quality of life for patients after cardiac arrest.

Disclosure forms provided by the authors are available with
the full text of this editorial at NEJM.org.
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