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Dear Editor,

Recent studies have shown that various biomedical devices are
used for return of spontaneous circulation (ROSC). End-tidal
carbon dioxide (ETCO2) measurement in cardiopulmonary
resuscitation (CPR) is also included in the guidelines as the gold
standard for ROSC (1). Kalkan et al., (2) measured the blood
flow in abdominal organs and the brain using near infrared
spectrophotometry in CPR and demonstrated the importance
of increasing values in showing ROSC. One of these devices,
Capnostream 20p (Capnostream® 20, Oridion, Jerusalem,
Israel) measures respiratory rate, pulse rate, saturation and
ETCO2, and gives a mathematical value [integrated pulmonary
index (IPI)] for assessing the patient’s ventilation level and
associated tissue perfusion. This device provides numerical
values between 1 and 10. Values less than 7 indicate worsening
of breathing and tissue perfusion, and advanced airway
requirements (3). Studies have also reported that patients
with an IPI score less than 4 require advanced airway support
(4). Our study was planned on the basis that ETCO2 is used to
calculate IPI values and is capable of predicting spontaneous
circulation. Our aim was to investigate initial IPI values in
cases of out-of-hospital cardiac arrest, together with the IPI
trend during CPR and its association with absence of presence
of ROSC. We planned to enroll 50 patients with or without
ROSC. Our aim was to measure IPI values in patients with
non-hospital cardiac arrest and to analyze whether these were

predictive of ROSC. Our basic hypothesis is that IPI values at
time of admission are low. We anticipated that these would
increase after proper CPR, and that as IPI values increased,
tissue perfusion would be established and spontaneous
circulation would be restored. Spontaneous circulation was
not restored in six of the first eight patients. IPI values during
admission and throughout CPR were measured as 1 (however,
ETCO2 values were increasing, showing that these patients had
no intubation problems). ROSC was achieved in the remaining
two patients, but IPI values were still 1. No increase was
observed in measured values in any of our patients. However,
under normal conditions, appropriate CPR establishes both
respiration and circulation. Measurements may be expected
to increase in the absence of any pulmonary pathology.
We therefore suspected the possibility of an error in our
methodology, and we have reviewed the details of the IPI. By
using Ambu-bag, we ventilate the patient 8-10 times per minute
and ensure the respiratory rate among the four parameters
considered in IPI. We also provide heart rate with active heart
massage and saturation by giving oxygen with advanced
airway. The ETCO2 level is obtained with variable values in the
trend graph. IPI values being a constant 1, although different
levels might be expected with different practitioners, derives
from the fact that the IPI shows the presence of a vital critical
level, at the same algorithmic level, in the loss of one of these
four functions in the patient. We do not think IPI will also be
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able to predict spontaneous circulation in CPR, although this
device is highly suitable for showing respiratory status and
for deciding intubation. However, further studies with larger
patient populations may support our hypothesis.
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