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Pulse oximetry for newborns: 
Should it be routine?
All newborns should be screened with pulse oximetry 
prior to discharge; it increases detection of congenital 
heart defects.

Practice changer

Ensure that all newborns undergo pulse ox-
imetry screening before discharge—and that 
abnormal results are immediately followed 
up with echocardiography.1

strength of recommendation 

B: Based on a single cohort study consistent 
with multiple studies in other populations.
Ewer AK, Middleton LJ, Furmston AT, et al. Pulse oximetry screening 
for congenital heart defects in newborn infants (PulseOx): a test accu-
racy study. Lancet. 2011;378:785-794. 

Illustrative case

A healthy, full-term baby is admitted to the 
newborn nursery. Antenatal surveillance, in-
cluding routine ultrasound, was normal, as are 
physical examinations, both on admittance to 
the nursery and on the following day. Should 
the infant undergo pulse oximetry screening 
prior to discharge?

Congenital heart defects (CHD) are 
a leading cause of infant deaths in 
the developed world, occurring in 

approximately 9 of every 1000 live births.2 
Roughly a quarter of those affected will have 
CHD serious enough to require either sur-
gery or catheterization within the first year of 
life. These newborns are susceptible to sud-
den cardiovascular collapse due to changes 
in pulmonary vascular resistance and clo-
sure of the ductus arteriosus2—changes 
that often occur after the babies have gone  
home. 

Delayed diagnosis is linked 
to worsening disease
A study evaluating 286 neonates admitted 
for cardiac surgery found that delayed diag-
nosis of CHD was associated with a worse 
preoperative condition. Cardiovascular com-
promise and end-organ dysfunction were 
most common in infants who presented with 
symptoms after they had gone home, the re-
searchers found.3

In the past, screening for CHD hinged 
on mid-trimester ultrasound and postnatal 
physical examination. However, these meth-
ods do not reliably detect the condition in a 
timely fashion.4,5 More recently, pulse oxim-
etry has been used for screening.

International studies  
prompt US recommendation
In a prospective multicenter trial in Saxony, 
Germany, more than 41,000 infants born 
between 2006 and 2008 underwent pulse 
oximetry screening at 24 to 72 hours of life.5 
If the oxygen saturation was ≤95% and con-
firmed an hour later, echocardiography was 
performed. Pulse oximetry screening yielded 
true-positive results in 14 cases, false-positive 
results in 40, and false-negative results in 4. 
Sensitivity and specificity were 77.8% and 
99.9%, respectively. 

In another German study, 3364 term ne-
onates underwent pulse oximetry screening 
between 6 and 36 hours of life.6 Eighteen neo-
nates (0.5%) had abnormal results, 9 (50%) of 
whom were found to have heart defects. In 
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this study, pulse oximetry had a sensitivity of 
82% and a specificity of 99.9%. 

A cohort study of 39,821 newborns in a 
single region of Sweden found that combin-
ing physical examination with pulse oximetry 
screening had a sensitivity of 82.8% and a 
specificity of 98%.7 No infants who underwent 
screening died from undiagnosed ductus 
arteriosus-dependent lung circulation, com-
pared with 5 such deaths in regions where 
pulse oximetry screening was not done. 

Encouraged by these findings, in late 
2011 the US Secretary of Health and Human 
Services, with strong backing from the Amer-
ican Academy of Pediatrics, recommended 
universal pulse oximetry screening to detect 
critical CHD.8 The study detailed below took 
another look at its efficacy.

Study summary

Detection rate is higher  
for critical heart defects
The cohort study by Ewer et al enrolled 20,055 
neonates born at >34 weeks’ gestation.1 
All were screened with pulse oximetry on 
the right hand and on either foot and had a 
physical exam within their first 24 hours (The 
TABLE describes the screening protocol). In-
fants with a normal pulse oximetry and nor-
mal clinical exam were followed for a year to 
identify late-presenting heart defects. 

One hundred ninety-five of the neo-
nates who were screened had abnormal 
pulse oximetry test results; of these, 26 (13%) 
were found to have either critical (requiring 
intervention <28 days) or major (requiring 
intervention <12 months of age) CHD. Of the  
169 infants who had positive pulse oxim-
etry results but did not have critical or ma-
jor heart defects, 6 were found to have less 
serious heart defects and 40 had infective 
or respiratory disorders that also required 
medical intervention. 

Among the 19,860 infants with normal 
pulse oximetry, 27 (0.1%) were found to have 
either critical or major heart defects. 

Pulse oximetry had a sensitivity of 75% 
(95% confidence interval [CI], 53.3-90.2) and 
a specificity of 99.1% (95% CI, 98.98-99.24) 
for detecting critical CHD. Sensitivity of pulse 
oximetry for all major CHD was 49% (95% 

CI, 35.0-63.2) and the specificity was 99.2%  
(95% CI, 99.02-99.28). The specificity may 
have been better if screening had been done 
after 24 hours of life; as seen in other stud-
ies,5,6 screening within the first 24 hours leads 
to more false-positive results. 

The detection rate for critical CHD was 
higher than for major defects. However, most 
of the defects missed by screening were non-
critical lesions, eg, ventricular septal defects. 

The authors estimated that in a popula-
tion of 100,000 newborns, about 120 would 
have critical CHD, and 90 of those 120 cases 
would be detected by pulse oximetry. There 
would be 843 false positives (although 229 of 
the infants with false-positive results would 
have other noncardiac conditions). It would 
be necessary to perform 10.4 echocardio-
grams to detect one patient with critical CHD.

What’s new

A stronger case for newborn  
pulse oximetry screening
Pulse oximetry prior to discharge from the 
newborn nursery is not performed routinely 
in all institutions. And even when screening 
is done, there may not be a protocol address-
ing abnormal results. Pulse oximetry is a safe, 
noninvasive, inexpensive, and reasonably 
sensitive test that will detect many cases of 
critical CHD, some of which will not be diag-
nosed antenatally. Earlier diagnosis of CHD 
may lead to earlier interventions and im-
proved patient outcomes. 

Caveats

Timing of screening may alter results 
This trial was a cohort study, not a random-
ized controlled trial (RCT)—the gold stan-
dard method of validating a screening test. 
It is unlikely, however, that an RCT will ever  
be done. 

Screening occurred within the first 24 
hours; other investigators have screened 
>24 hours (up to 38 hours), which may have 
better results. The critical lesions most likely 
to be missed by pulse oximetry screening 
were those causing obstruction to the aortic 
arch,1 a finding that was also seen in other 
studies.5,7
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is a safe,  
noninvasive,  
inexpensive, and 
reasonably  
sensitive test 
that will detect 
many cases  
of critical CHD.
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Challenges to implementation

Early discharge, lack of equipment 
may interfere
Determining the timing of pulse oximetry 
screening is important. That’s particularly 
true because early discharge is a common 
practice, and early screening may increase 
the number of false-positive results. As a 
screening tool, pulse oximetry is inexpensive, 
and follow-up echocardiography—which 
is needed to exclude serious cases of CHD 
in patients with positive pulse oximetry—
is noninvasive and relatively inexpensive. 

table 

Screening newborns for congenital heart defects: The protocol1 

Pulse oximetry outcome* Physical exam outcome Next step

Normal Normal No further action

Abnormal Normal Repeat pulse oximetry in 2 h: 
   • normal = no further action 
   • abnormal = echocardiogram

Abnormal Abnormal Echocardiogram

*Test is normal if pulse oximetry >95% on right hand and difference between the right hand and either foot is <2%.

Echocardiography is not readily available 
in all communities, however, and transpor-
tation to a facility that offers this test would 
likely increase the cost of screening.             JFP
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