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Pulse oximetry screening for critical congenital heart 
defects: a European consensus statement
Critical congenital heart defects (CCHD), which require 
intervention in the first few weeks of life, occur in about 
two in 1000 livebirths and are an important cause of 
neonatal mortality and morbidity.1–3 Surgical and catheter 
interventions now lead to excellent outcomes for most 
cases of CCHD, but timely detection is essential.3 Existing 
screening strategies for newborn babies, including 
antenatal ultrasound and postnatal examination, do 
not detect CCHD before discharge in up to one-third of 
cases, and many of these infants will either collapse or die 
before diagnosis.1–3

Pulse oximetry screening (POS) improves early detection 
of CCHD in newborn babies by identifying those with low 
oxygen saturations.1–7 POS has been shown to be simple, 
quick, painless,1–3 and cost-effective and acceptable to both 
staff and parents.3 Additionally, POS was shown to have 
a consistent test accuracy.1–3 In the USA, POS for CCHD 
was added to the recommended uniform screening panel 
in 2011.8 In Europe, POS is being used by an increasing 
number of hospitals, and pilot studies are underway in 
several countries.9 However, to date, only a few countries 
(including Poland, Ireland, and Switzerland) have issued 
national guidelines recommending universal screening 
with pulse oximetry.2 

POS is based on the concept, first described more 
than 20 years ago, that most babies with CCHD have 
lower oxygen saturations than healthy babies. However, 
the initial small studies1–3 of POS were too imprecise to 
establish test accuracy. Between 2008 and 2014, several 
large, well designed studies3–6 showed that POS was a 
highly specific, moderately sensitive test that met the 
criteria for universal screening. All studies2,7 showed that 
addition of POS (with new-generation, motion-tolerant 
software) to existing screening methods (ie, antenatal 
ultrasound and postnatal examination) increased the 
overall detection of CCHD to 90–96%, irrespective of 
the detection rates of the other screening methods. 
Most studies4,5,7,10 reported that important non-cardiac 
conditions, such as respiratory disorders, infections, and 
pulmonary hypertension, were also identified by POS, 
which might be an important benefit of this test.

Some heterogeneity exists in the screening algorithms 
used in the published studies,4–7,10,11 including differences 
in the timing of initial screening, the use of single or dual 

sites for measuring oxygen saturation (post-ductal only 
or pre-ductal and post-ductal), and the cutoff values of 
oxygen saturation for a positive test.

Early screening (ie, within 24 h of birth) has been 
associated with a higher rate of false positives than 
screening after 24 h.2,7,11 However, up to 50% of babies 
with CCHD might present with symptoms (including 
cardiovascular collapse) before 24 h of age; the same 
might be true for non-cardiac conditions identified by 
POS.2 Additionally, many countries discharge a mother 
and her baby from hospital before 24 h, making later 
screening impracticable.2

When comparing different screening algorithms, 
consideration of sensitivity, specificity, and rates of false 
positives and false negatives is important. Screening 
should result in a timely diagnosis—ie, before presentation 
with acute collapse.11 Most studies of POS have reported 
high specificities (>99%) and low false-positive rates 
(<1%),7 meaning that most healthy babies will test 
negative. However, when considering national screening 
programmes, a high rate of false positives might affect 
a considerable number of babies,7,11 requiring careful 
consideration to achieve a balance, both in clinical and 
economic terms, between test sensitivity and rates of 
false positives. Detection of non-cardiac diagnoses makes 
the issue of false positives more complex, although 
identification of these conditions is generally seen by 
clinicians as a potential advantage of POS.10,11

For a screening test to work in practice, it must be 
acceptable to the group agreeing to the screening (ie, the 
parents) and to the clinic staff who have to do the test 
and manage the consequences of the result. The large 
numbers of babies recruited into studies suggest POS 
is acceptable, but a formal assessment of acceptability 
was done as part of the UK PulseOx study.3,5 In addition 
to assessing acceptability, the study assessed anxiety 
created by the test, particularly in mothers of babies 
with false-positive results.3 However, most mothers 
were satisfied with screening, and anxiety was not 
significantly different between mothers of false-
positive babies and those of true-negative babies.3 Staff 
perceptions of testing were also assessed by focus groups 
and questionnaires, and POS was widely regarded as 
worthwhile and effective across all staff groups.3
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Almost all the previous studies have screened babies 
in postnatal wards in a hospital setting.1 However, in a 
home birth, the midwife usually leaves the mother and 
baby after 2 h, meaning that screening would either have 
to be done very early or delayed until the following day. 
Studies have shown that screening at 2 h after a home 
birth is feasible and that the test positive rate, although 
slightly higher than when screening is done later, is 
clinically acceptable.1

The situation in the neonatal intensive care unit 
(NICU) is different; babies are usually admitted because 
they are unwell or premature, which might affect oxygen 
saturation. Additionally, babies in the NICU usually 
undergo continuous pulse oximetry monitoring. Most 
published studies of POS have excluded babies admitted 
to the NICU for these reasons; however, if national 
screening programmes are to include all babies, then 
consideration of whom, how, and when to screen is 
important. The best approach has yet to be determined.

In all published studies, babies who tested positive 
with POS had a diagnostic echocardiogram to identify 
any congenital heart defects and to define test accuracy. 
This approach has led to the assumption that, during 
routine screening, all babies who test positive need 
an urgent echocardiogram. This assumption is not 
unreasonable because the consequences of missing CCHD 
are potentially severe. However, it is clear that most babies 
with false-positive results have a non-cardiac condition 
leading to test positivity (ie, a secondary condition that 
requires medical attention and prompt management).10,11 
Because a substantial proportion of babies with false-
positive results have a respiratory problem or infection, 
the correct diagnosis might often be made after blood 
tests or radiographs and before echocardiography. Thus, 

echocardiography might only be used for babies in whom 
the diagnosis is unclear.10,11

To implement strategies to address these issues, 
neonatologists, experts in CCHD screening, and 
repre sentatives from major scientific paediatric 
societies across Europe came together to create this 
recommendation (panel; appendix). We have tried to 
create common, shared, flexible, and evidence-based 
recommendations for use and standardisation of 
POS for early detection of CCHD across Europe. These 
recommendations should be considered at a national 
level as an approach to better identify CCHD, and other 
life-threatening conditions, in newborn babies.
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Panel: Recommendations from The European Pulse 
Oximetry Screening Workgroup

•	 Pulse	oximetry	screening	(POS)	for	critical	congenital	heart	
defects should be recommended for all European countries 

•	 POS	should	be	done	with	new-generation	equipment	that	
is motion tolerant 

•	 Screening	should	occur	after	6	h	of	life	or	before	discharge	
from the birthing centre (preferably within 24 h after birth) 

•	 Screening	should	be	done	in	two	extremities:	the	right	
hand and either foot 

•	 Each	country	should	consider	the	advantages	and	
disadvantages of the two available protocols4,5 and use 
that which best suits their population
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