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abstract
A short cut review was carried out to 
establish whether end tidal CO2 can be 
used to prognosticate in out-of-hospital 
cardiac arrest. 232 papers were found 
of which 4 presented the best evidence 
to answer the clinical question. The 
author, date and country of publication, 
patient group studied, study type, relevant 
outcomes, results and study weaknesses 
of these best papers are tabulated. The 
clinical bottom line is that a single end 
tidal CO2 reading cannot be used as 
an indicator to terminate resuscitation 
attempts in out-of-hospital cardiac arrest.

Three-part question
Patient group—(In adults admitted to the 
ED with an out-of-hospital cardiac arrest)

Intervention—(does end tidal CO2 
measurement)

Outcome—(predict/prognosticate re-
turn of spontaneous circulation)?

Clinical scenario
A 60-year-old male is brought into 
the ED with an out-of-hospital cardiac 
arrest (OOHCA). All monitoring is 
attached while ALS protocol is ongoing, 
including CO2 monitoring. You want 
to assess whether the patient is going to 
survive and thereby achieve a return of 
spontaneous circulation (ROSC) and you 
wonder whether the patient’s end tidal 
CO2 (ETCO2) level can prognosticate this.

Search strategy
Medline, Cochrane and EMBASE 
databases (2006 to present).

[exp HEART ARREST/ or “Heart ar-
rest”.ti,ab or “cardiac arrest”.ti,ab] AND 
[​ETCO2.​ti,ab or “end tidal co2”.ti,ab or 
exp CAPNOGRAPHY/ or ​capnometry.​
ti,ab or {exp CARBON DIOXIDE/ AND 
exp TIDAL VOLUME/ AND 19 AND 
20}] AND [{exp SURVIVAL/ OR exp 

SURVIVAL ANALYSIS/} or exp TREAT-
MENT OUTCOME/ or {(rosc OR “re-
turn of spontaneous circulation”).ti,ab} 
or exp “OUTCOME ASSESSMENT 
(HEALTH CARE)”/]

Conference abstracts removed. In-
patient studies removed. Case reports, edi-
torials and notes removed. Paediatric stud-
ies removed. Duplicate results removed. 
Limited to Human studies, English papers 
and solely papers between 2006 and 2016. 
Studies that did not answer research ques-
tion removed manually.

Search outcome
232 articles obtained of which 4 were of 
sufficient quality (table 1). Results already 
reviewed in these meta-analyses were not 
presented below.

Comments
Overall the recent paper by Hartmann 
et al is well-written and the most up to date 
and most pertinent study on this research 
topic. While the quality of the study may 
have been deemed low by the GRADE 

criteria, it is important to remember that 
ETCO2 in participants (with and without 
ROSC) can be compiled, despite the variety 
of interventions in the included studies, 
as ETCO2 is a proxy measurement for 
cardiac output—a physiological outcome 
that can be achieved under many differing 
circumstances. In a meta-analysis such as 
this one where homogenous study design 
is not necessary to evaluate a physiological 
state, the level of evidence appears falsely 
poor. This has been clearly addressed by 
the authors. This paper gives a clear idea 
of what ETCO2 level should be aimed for 
when resuscitating patients and thereby 
can prognosticate between a positive and 
a negative outcome. It also emphasises 
that current guidelines may need to be 
updated to acknowledge that an aim of 
10–20 mm Hg may be too low. The paper 
by Poon et  al  is important in deciding 
whether a 3 min ETCO2 level of ≤10 mm 
Hg can help clinicians decide whether to 
discontinue resuscitation on the basis that 
there is a much greater chance of morbidity 
and mortality. The paper by Akinci et al 
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highlights that a 20 min ETCO2 check has 
a greater performance in predicting ROSC 
than earlier times, although the data itself 
may not be robust enough to go by from 
a resuscitation guideline perspective. 
Having said this, the data are important 
and as such more studies in this research 
topic would definitely help.
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Clinical bottom line

Current literature suggests that: (1) Our 
current ETCO2 aim of 10–20 mm Hg may 
be inadequate and should be modified 
to 25 mm Hg. (2) A 3–5 min ETCO2 
level of ≤10 mm Hg is associated with 
bad prognosis and as such, it may be 
beneficial to consider stopping patient 
resuscitation should this be the clinical 
case. (3) It is important to see the trend 
of ETCO2 rather than making a decision 
solely on one specific value, as sometimes 
an abrupt increase in ETCO2 could be a 
sign of impending ROSC. (4) More robust 
prospective data on the optimal ETCO2 
value that is associated with ROSC would 
be helpful in defining a more accurate 
future target for intervention.
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