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RESEARCH QUESTION:

What is the reliability and accuracy of sidestream CO, monitors for spontaneously breathing
non-intubated adult patients?

KEY MESSAGE

Limited evidence from non-randomized studies suggests that end-tidal CO, measured by
sidestream capnography should not be used to replace arterial CO, partial pressure as
measured by blood gas analysis in spontaneously breathing adult patients.

METHODS

A limited literature search was conducted on key health technology assessment resources,
including PubMed, the Cochrane Library (Issue 11, 2010), University of York Centre for Reviews
and Dissemination (CRD) databases, ECRI (Health Devices Gold), EuroScan, international
health technology agencies, and a focused Internet search. The search was limited to English
language articles published between January 1, 2005 and December 1, 2010. Retrieval was
limited to the human population. Filters were applied to limit the retrieval by health technology
assessments, systematic reviews, meta-analyses, randomized controlled trials, and non-
randomized studies. Internet links were provided, where available.

The summary of findings was prepared from the abstracts of the relevant information. Please
note that data contained in abstracts may not always be an accurate reflection of the data
contained within the full article.

Disclaimer: The Health Technology Inquiry Service (HTIS) is an information service for those involved in planning and providing
health care in Canada. HTIS responses are based on a limited literature search and are not comprehensive, systematic reviews.
The intent is to provide a list of sources of the best evidence on the topic that CADTH could identify using all reasonable efforts
within the time allowed. HTIS responses should be considered along with other types of information and health care considerations.
The information included in this response is not intended to replace professional medical advice, nor should it be construed as a
recommendation for or against the use of a particular health technology. Readers are also cautioned that a lack of good quality
evidence does not necessarily mean a lack of effectiveness particularly in the case of new and emerging health technologies, for
which little information can be found, but which may in future prove to be effective. While CADTH has taken care in the preparation
of the report to ensure that its contents are accurate, complete and up to date, CADTH does not make any guarantee to that effect.
CADTH is not liable for any loss or damages resulting from use of the information in the report.

Copyright: This report contains CADTH copyright material and may contain material in which a third party owns copyright. This
report may be used for the purposes of research or private study only. It may not be copied, posted on a web site,
redistributed by email or stored on an electronic system without the prior written permission of CADTH or applicable copyright
owner.

Links: This report may contain links to other information available on the websites of third parties on the Internet. CADTH does not
have control over the content of such sites. Use of third party sites is governed by the owners’ own terms and conditions.
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RESULTS

Rapid response reports are organized so that the higher quality evidence is presented first.
Therefore, health technology assessment reports, systematic reviews, and meta-analyses are
presented first. These are followed by randomized controlled trials and non-randomized studies.

Six non-randomized studies were found pertaining to the reliability and accuracy of sidestream
CO; monitors for spontaneously breathing patients. No relevant health technology assessment
reports, systematic reviews, meta-analyses, or randomized controlled trials were identified.

Additional information that may be of interest is included in the appendix.

OVERALL SUMMARY OF FINDINGS

Limited evidence is available regarding the accuracy of sidestream CO, analyzers in

spontaneously breathing adult patients. Four non-randomized studies

1,2,4,6

, one of which was

performed on patients with COPD*, concluded that end-tidal CO, measured by sidestream
capnography was not sufficiently accurate to replace arterial CO, partial pressure as measured
by blood gas analysis. One non-randomized study® concluded that the accuracy of sidestream
capnometers could be improved with the use of an oral guide, while another® concluded that
sidestream and mainstream capnography performed equally well in non-intubated, sedated
volunteers. No information regarding sidestream capnometer reliability was identified. Further
detail regarding the included studies is contained in Table 1.

. Tablel: Details of the Included Studies .

Author, Year, Study

Study objectives,

Results

Conclusions

measurement in COPD
patients in the ED.

Precision: 11.1 mmHg

type population
Kartel et al., 2010, NRS" | To determine the value | Agreement difference Authors concluded that
of SS-ETCO, from PCO,: 8.4 mmHg ETCO, measurement

should not be
considered as a part of
the decision-making
process to predict PCO,
level in COPD patients.

Jabre et al., 2009, NRS?

To assess agreement
between ETCO,
measured by a
sidestream capnometer
and values measured
by a blood gas analyzer
PCO, in non-intubated
patients with respiratory
distress in an out-of-
hospital setting.

Agreement difference
from PCO,: 12 mmHg
Precision: 8 mmHg

Authors concluded that
ETCO, measurements
poorly reflected PCO,
values in non-intubated
patients with respiratory
distress of various
origins.

Kasuaya et al., 2009,
NRS

To evaluate the
accuracy of a
mainstream capnometer
with an oral guide and a
sidestream capnometer
with or without an oral
guide in spontaneously
breathing non-obese
and obese patients with

Differences from PCO,
Non-obese pts
Sidestream with oral
guide: 4.9 +/- 2.3 mmHg
Sidestream w/ standard
cannula: 7.1 +/- 3.5
mmHg

Obese pts w/o OSA

Authors concluded that
an oral guide improved
the performance of
sidestream capnometry.
Accuracy in non-obese
and obese patients, with
and without OSA, was
similar.

Accuracy of Sidestream CO, Monitors
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Table 1: Details of the Included Studies

Author, Year, Study
type

Study objectives,
population

Results

Conclusions

and without OSA during
recovery from general
anesthesia.

Sidestream with oral
guide: 6.4 +/- 3.1 mmHg
Sidestream w/ standard
cannula: 8.1 +/- 5.0
mmHg

Obese pt w/ OSA
Sidestream with oral
guide: 6.3 +/- 3.2 mmHg
Sidestream w/ standard
cannula: 8.3 +/- 4.6
mmHg

Law et al., 2009, NRS*

To explore the
correlation and
concordance between
ETCO, and arterial
PCO, in patients
deemed to require
arterial blood gas
determination.

Agreement difference
from PCO,: 7.2 torr
(95% CI:5.5-8.9)

Authors concluded that
ETCO, was not
significantly correlated
with PCO,, especially
when supplemental
oxygen was used.
ETCO, currently cannot
replace arterial blood
gas measurement as a
tool for monitoring
arterial PCO,.

Sakata et al., 2009
NRS®

To determine if ETCO,
measured with flow-
through capnometry will
more closely resemble
arterial PCO, than
sidestream capnometry
in a bench study and in
healthy, non-intubated
volunteers.

Bland and Altman plots
comparing ETCO, to
PCO, showed
essentially equal
performance between
the two capnometers in
the healthy volunteers.

Authors concluded that
flow-through and
sidestream capnometry
performed equally well
in non-intubated,
sedated patients.

Stein et al., 2006 NRS°®

To compare readings
from a transcutaneous
capnometer and an
end-tidal capnometer to
PCO, measurements
made via arterial-blood-
gas analysis.

Sidestream ETCO,
agreement difference
from arterial PCO,:
-14.1 +/- 7.4 mmHg

Authors conclude that
clinical use of these
monitors cannot be
proposed under actual
conditions but will be
advantageous after
correction of the limiting
errors.

ED = emergency department; ETCO, = end-tidal carbon dioxide; mmHg = millimeters mercury; NRS = non-
randomized study; OSA = obstructive sleep apnea; PCO, = carbon dioxide partial pressure; pts = patients; SS-
ETCO, = sidestream end-tidal carbon dioxide; 95% CI = 95% confidence interval;
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