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Procedural interventions are an integral part of monitoring and
management in pediatric intensive care units (PICU). Striking
a balance between optimizing pain control and comfort
during procedures and minimizing the risk of sedation-related
complications are indispensable, more so in a spontaneously
breathing patient. Procedural sedation and analgesia (PSA) in
children is challenging as it depends on cooperation from the
child that varies with chronological age, behavioral, emotional, and
cognitive development. Respiratory depression (4-5%) and the need
for assisted ventilation (0.5-1%) during PSA have been reported
especially when performed by nonanesthetists and outside the
operation theater setting. Visual assessment of respiratory rate,
depth, accessory muscle use, and chest auscultation are informative
regarding patient’s respiratory effort; however, they are subjective.
Objective measurements by pulse oximetry oxygen saturation
(Sp0O,) are commonly performed in most centers. Abnormalities in
ventilatory function and hypoventilation during PSA are detected
earlier by end-tidal carbon dioxide (ETCO,) monitoring than by pulse
oximetry, as hypoxemia would be a late sign given the physiology
of oxygenation and the practice of supplemental O, during PSA.
The American Society of Anesthesiologists Task Force on moderate
PSA recommends continuous monitoring and recording of the
level of consciousness, ventilation, and oxygenation as well as
hemodynamic parameters by an additional person responsible
for patient monitoring.? End-tidal carbon dioxide by mainstream
as well as side-stream capnography is a standard of care during
intubation and as a part of multiparameter monitoring in children
on mechanical ventilation in PICU. A simple nasal cannula interface
with side-stream capnography could be useful in nonintubated
patients if it provides a good correlation with partial pressure of
carbon dioxide in arterial blood (paCO,).

Aslan et al.,? in their simple yet informative study published
in the current issue of the Indian Journal of Critical Care Medicine,
have addressed this important aspect by examining the effects
of sedation and analgesia on ETCO, measured by side-stream
capnography in their PICU during the central venous catheter
placement. Forty-four children who did not have significant organ
failures were monitored for respiratory depression by comparing
pre- and postsedation ETCO, (hypercarbia defined as >10 mm Hg
rise) and SpO, (hypoxemia defined as <92%). They were reported
as three groups based on the drugs received: midazolam alone,
ketamine alone, or midazolam in combination with ketamine
or fentanyl. Hypercarbia was detected in about 30% (n = 13) of
the cases, and in 38% (n = 5) of them, it was not accompanied by
hypoxia. Nearly half of all children who received combination drugs
showed signs of respiratory depression with hypoxemia (54.5%)
and hypercarbia (45.5%). Overall, there was a significant difference
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in pre- and postsedation ETCO, levels in all groups; however,
none of the children needed ventilatory assistance. The result of
this study adds to our understanding that subclinical respiratory
depression observed with the usage of sedo-analgesic drugs is
not uncommon, and a rise in ETCO, from the baseline may be
seen as an early indicator of alveolar hypoventilation. The findings
also confirm that abnormal capnography frequently precedes
desaturations and, if carefully monitored, can help in preventing
progression to hypoxemia during moderate-to-deep sedation.
The choice of sedative drugs and their varying effects on ETCO,
were also reported, wherein the authors found higher incidence
of hypercarbia and hypoxemia with the use of combination drugs;
however, the study was underpowered to detect any statistically
significant difference. The authors in this study, in line with
previously published reports,*> suggest capnography as a useful
tool for early detection of respiratory depression and a measure to
prevent hypoxemia during PSA.

As we gather more evidence on capnography during PSA, a
few previous observations on nasal ETCO, merit discussion. First,
false low ETCO, measurement is a known limitation of sampling
from nasal cannula devices. Factors such as cannula design, rate,
and continuity of oxygen flow through the cannula and mouth
breathing are reported to influence the measurement of ETCO,
at the nasal level.’ In this study too, lower ETCO, values (about
28-32 mm Hg) were observed at the baseline in all three groups,
though the paired measurements helped in understanding the
changes with sedation. Second, the nasal ETCO, abnormalities
observed during sedation can be both hypercarbia and hypocarbia.
Studies have found hypocarbia to be more frequent with nasal
ETCO, measurements and defined respiratory depression when a
low ETCO, level was not accompanied by an elevation in respiratory
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rate during sedation.>” Lastly, many abnormal ETCO, recordings
detected by nasal capnography could be transient or were not
associated with clinically meaningful events.” Despite these
variations in observations, a meta-analysis of studies showed that
capnography in addition to visual assessment and pulse oximetry
reduced mild [risk ratio (RR) 0.77, 95% Cl 0.67-0.89] and severe (RR
0.59,95% C1 0.43-0.81) desaturations, as well as the use of assisted
ventilation (OR 0.47, 95% Cl 0.23-0.95) during PSA in non-ICU
settings.? The study by Aslan et al., with its limited observations,
extends a supporting hand from PICU for the adoption of end-
tidal CO, monitoring as a valuable tool to enhance the safety of
procedural sedation in nonintubated children.
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