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Objective
To evaluate pulse oximetry in identi-
fying pneumonic and nonpneumonic
acute lower respiratory tract infec-
tion (ALRI) in Peruvian children.

Design
Comparison of the agreement among
pulse oximetry, the World Health Or-
ganization (WHO) algorithm, and
the combination of oximetry with the
algorithm for predicting the clinical
diagnosis of pneumonic and non-
pneumonic ALRI or radiologically
diagnosed pneumonia.

Setting
Paediatric emergency department
(ED) in Lima, Peru.

Patients
269 paediatric patients (mean age 19
mo) with acute respiratory infection
(AR1) defined as rhinorrhea, cough,
or difficulty breathing for < 14 days,
and 162 well children (mean age 19
mo) selected randomly from die cen-
sus of Pampas de San Juan. Exclusion

Commentary
Mortality rates for ALRI in developbg coun-
tries are inversely related to SaCb (1)- Thus,
detecting hypoxaemia is not only important
for diagnosing an ALRI but aiso for identi-
fying the infants who will require treatment
with oxygen. The study by Madico and col-
leagues shows that pulse oximetry may im-
prove die sensitivity of other methods for
detecting ALRI (i.e., the WHO algorithm,
particularly if used in combination with this
algorithm). Moreover, pulse oximetry may
also reduce false-positive rates.

As Madico and colleagues rightly point out,
pulse oximetry can only detect hypoxaemia
reliably when normal limits are established.
The brand and software version of die in-
strument used and the altitude at which die

criteria were history of chronic respi-
ratory illness, asthma, tuberculosis,
previous bronchospastic episode re-
quiring treatment, chronic cardiac
condition, or notable heart murmur.

Description of Tests and
Diagnostic Standards
Children with ARI were given a physi-
cal examination and were diagnosed
with nonpneumonic ALRI, pneumonic
ALRI, or simply ARI. A second physi-
cian, unaware of the findings of the
ED physician, obtained a standard-
ised history, did a physical examina-
tion, recorded clinical signs to derive
the W H O algorithm (based on the
presence of tachypnea [> 50 breaths/
min at 2 to 11 mo of age and > 60
breaths/min at 12 to 60 mo of age]
or chest retraction to differentiate up-
per respiratoiy tract infection from
pneumonic and nonpneumonic ALRI),
and measured arterial oxygen satura-
tion (SaO2) (Nellcor N-10, Nellcor
Inc., Haywood, California). Hypox-
aemia was defined as mean SaO^ > 2
standard deviations below the mean
SaO2 of well children (96.6%). Post-
eroanterior chest radiographs were
read by a paediatric radiologist who
was unaware of any clinical findings.

Main Outcome Measure
.Measure of agreement between 2 alter-
native methods of identifying ALRI
using the kappa statistic.

study population lives all heavily influence
these limits (2), The applicability of the re-
sults of this study to other settings is diere-
fore hampered by the fact that we do not
know whether a different pulse oximeter will
perform equally well. In die intensive care
setting, the sensitivities of different pulse
oximeters for identifying hypoxaemia (de-
fined as SaG? < 80%) varied between 63%
and 100% (2). Hence, before we can con-
clude that pulse cxim&xy is genei'dly appro-
priate for identifying children with ALRI that
requires treatment, one would wish to see
these data confirmed in a different setting
and with another brand of pulse oximeter.
Even then, the first step when using a pulse
oximeter for this purpose must always be the

Main Results
The comparison of pulse oxiroetry or
the W H O algorithm, or both, with
the clinical diagnosis of pneumonic
and nonpneumonic ALRI showed
moderate agreement (kappa statistics
ranging from 0.52 to 0,55), The com-
parison of pulse oximetry or die WHO
algorithm, or both, with radiologic
pneumonia showed slight or poor
agreement (kappa statistic ranging
from 0.11 to 0.16). Pulse oximetry
detected 88% and the W H O algo-
rithm detected 90% of children with
a clinical diagnosis of pneumonic
ALRL Pulse oximetry and the W H O
algorithm together detected 99% of
pneumonic ALRI, 87% of radiologic
pneumonias, and 94% of all cases of
pneumonic and nonpneumonic ALRI
diagnosed clinically. Pulse oximetry
misclassified fewer well children than
did the WHO algorithm (4% vs 35%).

Conclusion
Pulse oximetry and the W H O algo-
rithm were appropriate for use in
identifying acute lower respiratory
tract infection in Peruvian children.
Source of funding: Not stated.
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establishment of reference data to define a
cut-off point that is valid for the specific set-
ting in which the instrument is to be used.
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