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Introduction

Background

The evidence regarding indications and timing of coronary 
angiography in patients with out-of-hospital cardiac arrest 
remains limited.

Objectives

To compare 30-day all-cause mortality between resuscitated 
patients with out-of-hospital cardiac arrest (OHCA) treated 
with immediate angiography and possible revascularization 
versus delayed (at least 24 h) angiography.

Structured methods

Design

Open label, randomized controlled trial.

Setting

International multi-center (Germany, Denmark).

Subjects

Included: Patients > 30 years with resuscitated OHCA of 
“possible cardiac origin”. Excluded: ST-segment elevation 
or left bundle branch block, severe hemodynamic or electri-
cal instability, obvious extra-cardiac etiology, pregnancy.

Intervention

Immediate angiography: catheterization as soon as possible 
after hospital admission.

Control

Delayed angiography: transferred to ICU. If high likelihood 
of acute coronary event, angiography after 24 h. If extreme 
cardiac enzyme elevation, hemodynamic or electrical insta-
bility, or new ST-segment elevation, angiography within 
24 h.

Outcomes

Primary: 30-day all-cause mortality. Secondary: multiple, 
including composite of all-cause mortality or severe neu-
rologic deficit.

Main results

The two groups were overall well balanced, with more wit-
nessed arrest in the immediate angiography group (91.1% vs. 
87.9%) and more shockable first rhythm and bystander CPR 
in the delayed angiography group (58.7% vs. 52.3%; 60.3% 
vs. 57.5%, respectively).
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Among 530 patients included in the intention to treat 
analysis, the primary outcome occurred in 143/265 (54.05%) 
of the immediate angiography group and 122/265 of the 
delayed angiography group, with no difference in time-
to-event analyses (hazard ratio 1.28, 95% CI 1.00–1.63; 
p = 0.06). There was also no difference between groups 
in the per-protocol or safety analyses, nor in the subgroup 
analyses including shockable vs. non-shockable first moni-
tored rhythm, confirmed myocardial infarction as trigger for 
OHCA, or time from arrest to ROSC greater than or less 
than 15 min. The composite secondary outcome occurred 
more frequently in the immediate angiography group than 
in the delayed angiography group (relative risk 1.16; 95% 
CI 1.00–1.34).

Appraisal

Strengths

• Important clinical question
• Randomized controlled trial
• Included both shockable and non-shockable initial 

rhythms, allowing more generalizable results than simi-
lar trials

• Included important prognostic factors and outcomes in 
their results

• Defined clear reasons for allowing crossover in delayed 
angiography group

Limitations

• Notable patient exclusions:
o ST-segment elevation or left bundle branch block
o Severe hemodynamic instability (i.e., cardiogenic 

shock)
o Electrical instability (i.e., “life-threatening arrhy 

thmia possibly caused by acute myocardial 
ischemia”)

• Underpowered: sample size calculation based on 12% 
mortality difference between groups in a single obser-
vational study, resulting in a reduced sample size and 
underpowering. Authors stated this was the only avail-
able data at the time of trial design.

o Further reduction of statistical power below desired 
level of 80% due to withdrawal and protocol viola-
tion.

• No evaluation of long-term mortality or morbidity
• High level of crossover between trial arms (although per-

protocol analysis also showed no difference)

Context

The COACT trial similarly showed no difference between 
immediate and delayed angiography of OHCA patients on 
90-day survival, nor 1-year survival in a subsequent analy-
sis, although this trial was limited to patients with initial 
shockable rhythms [1]. Several smaller trials also found no 
difference, including two randomized pilot trials (DISCO 
and PEARL) and early results of the EMERGE trial [2–4].

Dr. Michel Le May, interventional cardiologist at the Uni-
versity of Ottawa Heart Institute, states: “Prior to TOMA-
HAWK and COACT, we performed cardiac catheterization 
immediately on every comatose OHCA patient. Now we are 
more selective in performing immediate coronary angiogra-
phy without ST-segment elevation."

Bottom line

The TOMAHAWK trial demonstrates that immediate 
angiography does not improve 30-day survival, with a sig-
nal towards harm, compared to delayed angiography for 
patients with return of spontaneous circulation after OHCA. 
It expands the results of the COACT trial to patients with 
initial non-shockable rhythms. Although particular patient 
groups were excluded, the authors provide clear definitions 
and rationale for pursuing early angiography in patients who 
develop signs of myocardial injury, including hemodynamic 
or electrical instability. An essential role of the emergency 
clinician is to recognize these signs to better select patients 
that may benefit from early angiography.
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