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Editorial
Congenital heart defects (CHD) are the commonest form of

congenital malformations affecting 6-8 infants per 1,000 live births [1].
Although congenital heart disease remains an important cause of death
in infancy, not all forms of major congenital heart disease will be
evident at birth or in the early neonatal period [2,3]. The current
screening tools for detection of CHD are: fetal anomaly screening
ultrasound and routine examination of newborn prior to discharge
from the hospital. Both of these screening tools have a low detection
rate and the studies report that up a third of infants with moderate to
severe CHD may be discharged home undiagnosed [2,4,5].

Critical congenital heart defects (CCHD) are the most serious form
of CHD and defined as conditions requiring surgery or intervention
within the first 28 days after birth or result in death. The incidence of
CCHD is 2-3 per 1,000 live births [6,7]. Infants with a CCHD are at
risk of sudden deterioration following closure of the ductus arteriosus
and can result in cardiovascular collapse, acidosis and death. Early
diagnosis of such babies would improve survival, as well as reducing
the morbidity associated with circulatory collapse prior to recognition
of a problem and administration of appropriate treatment.

The infants with CCHD remain well while in-utero because of the
fetal circulation. However, majority of infants with CCHD are likely to

have some degree of hypoxaemia soon after birth. The infants with
moderate or severe hypoxia can be detected clinically, but hypoxia in
infants with CCHD is often mild soon after birth making it difficult to
detect clinically. Interestingly this can be detected by a very simple test
– pulse oximetry. Pulse oximetry is a well-established, simple, visible,
fast, accurate and non-invasive method of detecting hypoxaemia. This
can objectively quantify the degree of hypoxaemia in asymptomatic
infants.

Pulse oximetry screening has been well-studied in over 230,000
infants enrolled in many well designed research studies and
randomised controlled trials [6-12]. In 2012, a systematic review and
meta-analysis published reported that pulse oximetry screening has a
high specificity, moderate sensitivity and a low false-positive rate. This
meta-analysis identified 13 studies, of over quarter of a million babies,
investigating the use of pulse oximetry screening in detection of
CCHDs. The overall sensitivity for pulse oximetry screening was
76.5%, the specificity 99.9% and false positive rate 0.14%. This review
concluded that pulse oximetry meets criteria for universal screening
for detection of CCHDs6. The addition of pulse oximetry screening to
exiting screening tools may increase detection rates for CCHD to over
90% [6-8]. Other studies have established its cost-effectiveness,
acceptability to parents and staff and feasibility of implementing
screening outside the research context [13-16].

A. Critical congenital heart defects (CCHD)detected by pulse oximetry screening

CCHD most likely to be detected CCHD less likely to be detected

D-Transposition of the great arteries (TGA) Coarctation of the aorta

Hypoplastic left heart syndrome (HLHS) Interrupted aortic arch

Pulmonary atresia (with intact septum) Mild Ebstein anomaly

Tetralogy of Fallot Double-outlet right ventricle

Total anomalous pulmonary venous return Single ventricle

Tricuspid atresia Pink Fallot’s tetralogy

Truncus arteriosus

B. Non-cardiac conditions likely to be detected on pulse oximetry screening include: sepsis, pneumonia, persistent pulmonary hypertension of newborn (PPHN) and
pneumothorax

Table 1: Cardiac and non-cardiac conditions likely to be detected on pulse oximetry screening.

In addition, the detection of non-critical CHDs and significant non-
cardiac conditions such as respiratory problems or early-onset sepsis is
reported as an additional benefit of pulse oximetry screening if

performed early [5,6,9,17]. These clinically important conditions
contributed to up to two third of the reported false positive groups
which reduces the clinically non-significant false positivity to half.
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In 2011, the United States Health and Human Services
recommended adding pulse oximetry screening to the uniform
newborn panel and since then pulse oximetry screening is being
established as a national US government policy. In recent years, pulse
oximetry screening has been recommended by several European
countries including Switzerland, Ireland and Poland. The UK national
Screening Committee (UK NSC) has recently completed a pilot study
on feasibility and implications of pulse oximetry screening [18].

However, it is noteworthy to understand that not all CCHDs are
likely to be detected on pulse oximetry screening (Table 1).

In summary, pulse oximetry screening is feasible, cost-effective, and
acceptable to staff and parents. It qualifies the criteria for universal
screening programme for detection of CCHD, and recently has been
recommended by many countries to include in their national screening
programme. Adding pulse oximetry screening as an adjunct to the
existing screening tools can help in detecting up to 90% CCHDs.
However, parents and health care professionals need to aware that not
infants with CCHD can be detected with pulse oximetry screening and
this test has its own limitations.

References
1. Hoffman JI, Kaplan S (2002) The incidence of congenital heart disease. J

Am Coll Cardiol 39: 1890-1900.
2. Abu-Harb M, Hey E, Wren C (1994) Death in infancy from unrecognised

congenital heart disease. Arch Dis Child 71: 3-7.
3. Richmond S, Wren C (2001) Early diagnosis of congenital heart disease.

Semin Neonatol 6: 27-35.
4. Wren C, Reinhardt Z, Khawaja K (2008) Twenty-year trends in diagnosis of

life-threatening neonatal cardiovascular malformations. Arch Dis Child
Fetal Neonatal Ed 93: F33-35.

5. Richmond S, Reay G, Abu Harb M (2002) Routine pulse oximetry in the
asymptomatic newborn. Arch Dis Child Fetal Neonatal Ed 87: F83-88.

6. Thangaratinam S, Brown K, Zamora J, Khan KS, Ewer AK (2012) Pulse
oximetry screening for critical congenital heart defects (CCHD) in
asymptomatic newborns: a systematic review and meta-analysis. Lancet
379: 2459–2464.

7. Ewer AK, Middleton LJ, Furmston AT, Bhoyar A, Daniels JP, et al. (2011)
Pulse oximetry screening for congenital heart defects in newborn infants
(PulseOx): a test accuracy study. Lancet 378: 785-794.

8. de-Wahl Granelli A, Wennergren M, Sandberg K, Mellander M, Bejlum C,
et al. (2009) Impact of pulse oximetry screening on the detection of duct
dependent congenital heart disease: a Swedish prospective screening study
in 39,821 newborns. BMJ 338: a3037.

9. Turska Kmieć A, Borszewska Kornacka MK, Błaż W, Kawalec W, Zuk M
(2012) Early screening for critical congenital heart defects in asymptomatic
newborns in Mazovia province: experience of the POLKARD pulse
oximetry programme 2006-2008 in Poland. Kardiol Pol 70: 370-376.

10. Thangaratinam S, Daniels J, Ewer AK, Zamora J, Khan KS (2007) Accuracy
of pulse oximetry in screening for congenital heart disease in asymptomatic
newborns: a systematic review. Arch Dis Child Fetal Neonatal Ed 92:
F176-180.

11. Koppel RI, Druschel CM, Carter T, Goldberg BE, Mehta PN, et al. (2003)
Effectiveness of pulse oximetry screening for congenital heart disease in
asymptomatic newborns. Pediatrics 111: 451-455.

12. Riede FT, Worner C, Dahnert I, Möckel A, Kostelka M, et al. (2010)
Effectiveness of neonatal pulse oximetry screening for detection of critical
congenital heart disease in daily clinical routine: results from a prospective
multicenter study. Eur J Pediatr 169: 975-981.

13. Ewer AK, Furmston AT, Middleton LJ, Deeks JJ, Daniels JP, et al. (2012)
Pulse oximetry as a screening test for congenital heart defects in newborn
infants: a test accuracy study with evaluation of acceptability and cost-
effectiveness. Health Technol Assess 16: v-xiii, 1-184.

14. Powell R, Pattison HM, Bhoyar A, Furmston AT, Middleton LJ, et al. (2013)
Pulse oximetry screening for congenital heart defects in newborn infants:
an evaluation of acceptability to mothers. Arch Dis Child Fetal Neonatal Ed
98: F59-63.

15. Roberts TE, Barton PM, Auguste PE, Middleton LJ, Furmston AT, et al.
(2012) Pulse oximetry as a screening test for congenital heart defects in
newborn infants: a cost-effectiveness analysis. Arch Dis Child 97: 221-226.

16. Knowles R, Griebsch I, Dezateux C, Brown J, Bull C, et al. (2005) Newborn
screening for congenital heart defects: a systematic review and cost-
effectiveness analysis. Health Technol Assess 9: 1-152.

17. Sendelbach DM, Jackson GL, Lai SS (2008) Pulse oximetry screening at 4 h
of age to detect critical congenital heart defects. Pediatrics 122: e815-820.

18. Narayen IC, Blom NA, Ewer AK, Vento M, Manzoni P, et al. (2015) Aspects
of pulse oximetry screening for critical congenital heart defects: when, how
and why?. Arch Dis Child Fetal Neonatal Ed.

Citation: Singh Y, Everden S (2016) Pulse Oximetry Screening for Detection of Critical Congenital Heart Defects: Why to Bother?. J Neonatal
Biol 5: e114. doi:10.4172/2167-0897.1000e114

Page 2 of 2

J Neonatal Biol
ISSN:2167-0897 JNB, an open access journal

Volume 5 • Issue 1 • 1000e114

http://www.ncbi.nlm.nih.gov/pubmed/12084585
http://www.ncbi.nlm.nih.gov/pubmed/12084585
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1029901/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1029901/
http://www.ncbi.nlm.nih.gov/pubmed/11162283
http://www.ncbi.nlm.nih.gov/pubmed/11162283
http://www.ncbi.nlm.nih.gov/pubmed/17556383
http://www.ncbi.nlm.nih.gov/pubmed/17556383
http://www.ncbi.nlm.nih.gov/pubmed/17556383
http://www.ncbi.nlm.nih.gov/pubmed/12193511
http://www.ncbi.nlm.nih.gov/pubmed/12193511
http://www.ncbi.nlm.nih.gov/pubmed/22554860
http://www.ncbi.nlm.nih.gov/pubmed/22554860
http://www.ncbi.nlm.nih.gov/pubmed/22554860
http://www.ncbi.nlm.nih.gov/pubmed/22554860
http://www.ncbi.nlm.nih.gov/pubmed/21820732
http://www.ncbi.nlm.nih.gov/pubmed/21820732
http://www.ncbi.nlm.nih.gov/pubmed/21820732
http://www.ncbi.nlm.nih.gov/pubmed/19131383
http://www.ncbi.nlm.nih.gov/pubmed/19131383
http://www.ncbi.nlm.nih.gov/pubmed/19131383
http://www.ncbi.nlm.nih.gov/pubmed/19131383
http://www.ncbi.nlm.nih.gov/pubmed/22528711
http://www.ncbi.nlm.nih.gov/pubmed/22528711
http://www.ncbi.nlm.nih.gov/pubmed/22528711
http://www.ncbi.nlm.nih.gov/pubmed/22528711
http://www.ncbi.nlm.nih.gov/pubmed/17344253
http://www.ncbi.nlm.nih.gov/pubmed/17344253
http://www.ncbi.nlm.nih.gov/pubmed/17344253
http://www.ncbi.nlm.nih.gov/pubmed/17344253
http://www.ncbi.nlm.nih.gov/pubmed/12612220
http://www.ncbi.nlm.nih.gov/pubmed/12612220
http://www.ncbi.nlm.nih.gov/pubmed/12612220
http://www.ncbi.nlm.nih.gov/pubmed/20195633
http://www.ncbi.nlm.nih.gov/pubmed/20195633
http://www.ncbi.nlm.nih.gov/pubmed/20195633
http://www.ncbi.nlm.nih.gov/pubmed/20195633
http://www.ncbi.nlm.nih.gov/pubmed/22284744
http://www.ncbi.nlm.nih.gov/pubmed/22284744
http://www.ncbi.nlm.nih.gov/pubmed/22284744
http://www.ncbi.nlm.nih.gov/pubmed/22284744
http://www.ncbi.nlm.nih.gov/pubmed/22611113
http://www.ncbi.nlm.nih.gov/pubmed/22611113
http://www.ncbi.nlm.nih.gov/pubmed/22611113
http://www.ncbi.nlm.nih.gov/pubmed/22611113
http://www.ncbi.nlm.nih.gov/pubmed/22247242
http://www.ncbi.nlm.nih.gov/pubmed/22247242
http://www.ncbi.nlm.nih.gov/pubmed/22247242
http://www.ncbi.nlm.nih.gov/pubmed/16297355
http://www.ncbi.nlm.nih.gov/pubmed/16297355
http://www.ncbi.nlm.nih.gov/pubmed/16297355
http://www.ncbi.nlm.nih.gov/pubmed/26369369
http://www.ncbi.nlm.nih.gov/pubmed/26369369
http://www.ncbi.nlm.nih.gov/pubmed/26369369

	Contents
	Pulse Oximetry Screening for Detection of Critical Congenital Heart Defects: Why to Bother?
	Editorial
	References


