
INDIAN  PEDIATRICS VOLUME 35-MARCH 1998 

Brief Reports 

Misuse of Oxygen in a Neonatal 
Unit 
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Oxygen is the most liberally and fre-
quently used medication in any neonatal 
unit. Appropriate oxygen therapy has re-
sulted in improved neonatal survival and 
reduction in oxygen related morbidity in 
the last two decades. Unfortunately, moni-
toring oxygen therapy to prevent hypo- or 
hyperoxia is not practised universally. The 
present study was undertaken to detect the 
extent of hyperoxia in spontaneously 
breathing neonates on supplemental oxy-
gen by hood and utility of pulse oximeter 
in detecting hyperoxia in the newborn. 
Subjects and Methods 

The study was conducted between Jan-
uary 1996 and April 1996 amongst neo-
nates admitted to the Neonatal Unit of 
Kalawati Saran Children's Hospital, who 
required supplemental oxygen by hood. 
The unit policy for oxygen therapy at 
admission included respiratory rate > 60/ 
min,    cyanosis,    retractions,    respiratory 

From the Division of Neonatology, Department of 
Pediatrics, Kalawati Saran Children's Hospital 
and Lady Hardinge Medical College, New Delhi 
110 001 

Reprint requests: Dr. Sushma Nangia, B-1/1702, 
Vasant Kunj, New Delhi 110 070. 

Manuscript received: April 24,1997; 
Initial review completed: June 11,1997; 
Revision accepted: October 1,1997 

grunt, apnea, groaning, deranged capillary 
filling time (> 3 sec), irregular respirations, 
sick looking baby and neonates who had 
suffered severe birth asphyxia and re-
quired active resuscitation at birth. Neo-
nates requiring ventilatory support (either 
continuous positive airway pressure or as-
sisted ventilation) were excluded from the 
study. 

All babies who were put on oxygen by 
hood were independently evaluated by an 
observer after initial stabilization of tem-
perature and perfusion. The observer took 
samples for arterial blood gases (ABG) by 
percutaneous puncture and simultaneously 
measured the inspired oxygen concentra-
tion (FiO2) in the hood using Mini-oxygen 
analyser (which was calibrated with room 
air prior to each reading) and recorded the 
arterial Hb Oxygen saturation (SpO2) using 
Nellcor pulse oximeter. Neonates who on 
ABG had pH < 7.2 or PcO2 > 50 mm Hg 
were not included for the analysis. 

Statistical analysis was performed by 
calculating sensitivity and specificity for 
hyperoxia detection by use of SpO2 levels. 
Results 

A total of 123 neonates were enrolled 
for the study, comprising of 63 preterm and 
60 term babies. The final diagnosis in these 
neonates included hyaline membrane dis-
ease in 10 (8.14%), meconium aspiration 
syndrome (MAS) in 16 (13%), apnea in 26 
(21.13%), pneumonia in 31 (25.2%), severe 
birth asphyxia (SBA) in 10 (8.14%), sepsis 
in 13 (10.57%) and undiagnosed in 17 
(13.8%). 

The mean FiO2 was 0.45 (range 0.33 to 
0.68), mean SpO2 was 95.9% (range 87% to 
98%) and mean SaO2 was 98.6% (range 
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89.9% to 99.9%). The mean PaO2 value was 
147.5 mmHg (range 52 to 293 mmHg). The 
mean (SD) PaO2 in various conditions 
was: HMD - 84.7 ± 12.9 mmHg, apnea -
155.7 ± 52.5 mmHg, MAS - 117.6 ± 32.4 
mmHg, pneumonia - 121.7 ± 25.1 mmHg, 
sepsis -183.9±51.5 mmHg and SBA-164.6 ± 
41.8 mmHg. Preterm babies had a mean 
(SD) PaO2 of 154.9 ± 55.9 mmHg and term 
babies 129.0 ± 32.9 mmHg. None of the 
babies had PaO2 < 50 mmHg. Eleven babies 
(8.9%) had PaO2 between 50-80 mmHg and 
the rest had PaO2 in the hyperoxenic range 
(PaO2 > 80 mmHg). The PaO2 distribution 
is depicted in Table I. 

The SpO2 value ranged from 87 to 98%. 
A cut off value of > 95% SpO2 to detect 
hyperoxemia (SpO2 > 80 mmHg) had a 
specificity of 96% and sensitivity of 72.7% 
(Table II). 

Discussion 

Continuous and precise monitoring of 
arterial oxygenation is important in the 
management of critically ill neonates to 
prevent the adverse effects of both hypoxia 
and hyperoxia. When administering sup-
plemental oxygen; the safe limit of arterial 
oxygen recommended for the newborn is 
PaO2 between 60-80 mmHg. 

In the present study, a high incidence of 
hyperoxemia was encountered taking a 
PaO2 > 80mmHg as the cut off limit. Ninety 
one per cent of spontaneously breathing 
babies on supplemental oxygen by hood 
were found to be hyperoxemic and this 
was uninfluenced by the type of morbidity 
for which oxygen therapy was indicated. 
These findings underscore the risks of seri-
ous hyperoxia during unmonitored supple-
mental oxygen therapy. Several workers 
have evaluated pulse oximetry to detect 
hyperoxia. Poets et al.(1) reported 95% de-
tection of hyperoxia with a cut off value of 
SpO2 > 96%   using   the   pulse   oximeter. 

Bucher et al.(2) studied 50 newborns requir-
ing mechanical ventilation to detect 
hyperoxia defined as PaO2 > 90mmHg by 
using two types of pulse oximeters and ob-
served that for Nellcor N-100 the optimal 
value of SaO2 to determine hyperoxia was 
96% saturation (sensitivity 96%, specificity 
57%) and that for Ohmeda Biox 3700 it was 
98% (sensitivity 95% and specificity 38%). 
The study concluded that pulse oximeters 
can detect hyperoxia reliably provided 
type specific alarms are set prior to their 
use. In the present study using SpO2 > 95% 
as cut off, for detecting hyperoxia (PaO2 
> 80 mmHg), the pulse oximeter had a 
sensitivity of 72.7% and a specificity of 
96%. 

It has been suggested(3,4) that restric-
tion of an infant's oxygen supply to pro-
duce SpO2 values 92%±3% is safe but there 
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is sufficient variation at greater and lower 
SpO2 levels and hence values < 89% and 
> 95% should be verified by simultaneous 
PaO2 value. 

Thus, SpO2 monitoring can be used as a 
measure of SaO2 to predict PaO2 and the 
amount of supplemental oxygen adjusted 
to keep oxygenation in the acceptable 
range. Periodic measurement of ABG is 
necessary to ensure that the PaO2 values are 
in the acceptable range. This is particularly 
important for the immature infant with 
high fetal hemoglobin and high SaO2 who 
may be at risk for oxygen toxicity. 
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