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What is Already Know on this Topic:
1. Pulse Oximetry screening has been shown to improve the
prognosis of early-diagnosed Critical Congenital Cyanotic
Heart Disease in newborn babies.
2. Barriers to implementation include concerns about increased
workload on echocardiography services.
3. Screening programs are being implemented in most
developed countries.
What this Paper Adds:
1. Pulse Oximetry screening does improve early diagnosis
of CHD with minimal increase in cost and the burden on
echocardiography services.
2. It is equally effective in improving early diagnosis of other,
mainly respiratory, pathologies.
3. There is enough evidence to suggest a national
recommendation for Pulse Oximetry screening in India.

two in Jayanagar)}, delivering over 5,000 babies a year, provide
maternal fetal medicine service, including screening for high-risk
births & cardiac screening.
Pulse Oximetry Screening
Screening was initiated in June 2012, in all the 4 hospitals after
deliberations of the evidence available so far in the literature and
discussions among peers as to its feasibility. Pulse Oximetry
screening was conducted according to the Royal College of
Paediatrics and Child Health (RCPCH) recommendations by
placing the pulse oximeter sensor initially on one foot, obtaining
a post-ductal oxygen saturation reading, and then immediately
moving the sensor to the right hand to obtain a pre-ductal oxygen
saturation reading.6,7 Then the other two limb saturations were
also measured to increase accuracy.

Congenital Heart Disease is an important cause of death and
morbidity in early childhood with a prevalence of 5-10 per 1000 live
births worldwide.1 One-fourth of these have major CHD (defined as
requiring surgery or catheter intervention in the first year of life). In
India, heart disease in young children accounts for more than 10%
of all childhood deaths due to late presentation or diagnosis.2,3

Screening was Considered Positive If:
1. Oxygen saturation measure is <90% (in the initial screen or
in repeat screens);
2. Oxygen saturation is <95% in the right hand and foot on
three measures, each separated by one hour; or
3. >3% absolute difference exists in oxygen saturation between
the right hand and foot on three measures, each separated
by one hour.

Early diagnosis can prevent progression to cardiac failure,
cardiovascular collapse, neurological sequelae and death.2,3
Currently, screening for CHD relies on antenatal ultrasonography
in the mid-trimester and post-natal clinical examination. Antenatal
scans have a diagnosis rate of up to 44%, while newborn
examination diagnoses less than 50% of CHD and have a false
positive rate of 1.90%.4,5 Pulse Oximetry screening of newborns
has been shown to be a non-invasive test that increases the ability
to identify infants with major CHD before clinical presentation with
collapse, which may result in long-term complications.2,5

A neonate was categorized as having passed the screening
if SaO2 was more than 95% in all limbs and if the difference in
SaO2 was less than 3%. Screening was performed by specially
trained nurses between 24 – 48 hours of age or at the time of
discharge, which is usually after 48 hours. When screening was
positive, the neonate underwent a thorough physical examination
by a neonatologist and, if indicated, a chest radiograph and an
electrocardiogram was done. If no pulmonary condition was
found, the neonate was immediately referred for a complete
echocardiogram by a pediatric cardiologist, as applicable.

In 2012, a chain of tertiary maternity hospitals in India reviewed
the published evidence of the benefit and decided to implement
this practice into routine care, especially after one of their parents
was upset and they alleged that we had ‘missed’ diagnosing their
baby with CCCHD at birth. These parents were quite upset when
they learned that a simple non-invasive test could have helped
their baby to be diagnosed at birth instead of at the age of 2 ½
months when the baby was diagnosed because of a murmur. We
present our Indian experience.

Data Collection and Analysis
The results of screening were entered into the HIS (Hospital
Information System) database and stored. For this study we
derived descriptive statistics for the number of babies screened,
their demographics, the results of the screening, and the
associated variables.

This paper describes a post-implementation review of the first
52 months of Pulse Oximetry screening of well newborns at
these hospitals. The aim is to describe the implementation of the
screening programme and review whether the outcomes were
consistent with those described in the literature in our setting &
the cost implications for doing that.

Methods
The study population included all babies born at the four maternity
tertiary care hospitals between June 2012 and October 2016. A
group of tertiary maternity hospitals {four of which are located
in Bangalore (one each at Old Airport Road, Malleshwaram and

Ethics and IRB Approval
The parents or guardians of each child were informed about the
screening using a printed brochure prior to the screening. Ethical
committee approval for retrospectively analyzing the stored
screening data was obtained.
This screening was done between 24 and 48 hours of life. For
babies going home on early discharge (discharge before 24
hours), the oximetry was performed prior to discharge and then
repeated within the first 3-5 days by the home care team.
A GE saturation monitor with Masimo probe was fixed to the portable
trolley of examination equipment, which was used for newborn
examination. At the start of the examination, a reusable probe was
attached to one foot of the baby with disposable tape (one-inch
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self-adherent wrap manufactured by 3M);
the oximeter was switched on and oxygen
saturation documented when the reading
stabilized with a strong plethysmographic
signal. This typically took between 2 and
4 min. This post-ductal saturation was
entered into the hospital clinical records,
and also was recorded in the parentheld baby booklet – a personal health
record given by the hospital. The probe
was cleaned between babies with 70%
isopropyl alcohol wipes.
The screening protocol is shown in Figure
1. If the post-ductal saturation was 95% or
more, the result was assigned as a pass.
Readings between 90% and 95% lead to a
repeat saturation measurement in the next
2 to 6 hours. If the post-ductal saturation
remained below 95% on repeat testing, the
baby was reviewed by a senior neonatologist
without waiting for a repeat test.
The hospital electronic, clinical database was
searched for all saturation readings performed
since commencement of the screening
programme. Medical records were searched
if further information was needed. Information
was collected on the oxygen saturation, the
subsequent management, review by senior
neonatologist, further management and need
for echocardiography. We calculated the
sensitivity, specificity, positive and negative
predictive values, and a false positive rate.

Results
There were a total of 22,821 babies born
after 36 weeks in the study period. Of these,
22,601 babies had saturation screening
performed. Of the 220 babies not screened,
207 had been admitted to the nursery and did
not qualify for screening, as per our criteria.
Screening was missed in a further 12 babies
{not performed because of non-consent by
parents (11), performed but not recorded
(1)}. Of the 22,601 babies screened, 22,579
(99.9%) passed the test, and 22 babies
(0.1%) were referred. These were babies
who had failed the screening protocol, as
their initial saturations were difficult to obtain
for whatever reason or was <90% or 90-95%
on two occasions. Of the 22 cases who were
referred, repeat saturation monitoring after a
few hours was normal in eight babies and
abnormal in 14 babies. Of the 14 babies
with abnormal saturations, an examination
by a neonatologist found that three had
low saturations secondary to a previously
unrecognized pulmonary cause, which was
diagnosed following review - these included
persistent pulmonary hypertension of the
newborn in one, Transient tachypnea of
newborn in one and congenital pneumonia
with sepsis in the other.
The other 11 babies who failed oxygen
saturation screening underwent a detailed

Figure 1: Screening protocol.

echocardiography by the Paediatric
Cardiologist and one infant had PDA with
no other abnormalities, one had VSD with a
small PDA, but no other abnormalities and
the remaining nine infants were diagnosed
with CCHD, three were found to have
Transposition of Great Vessels (TGV) (3),
two were found to have Total Anomalous
Pulmonary Venous Drainage (TAPVD)
(2), one baby was found to have Tetralogy
of Fallot’s (TOF), one baby had a VSD,
a ASD, and Patent Foramen Ovale with
Pulmonary Hypertension, one baby had
severe pulmonary hypertension (PAH) and
two babies had pulmonary stenosis (PS).
Among these 11 infants, five had been
picked up by antenatal scans by our
Foetal Medicine specialists in the anomaly
scans. All the infants were followed up by
the Paediatric Cardiologist and five were
referred for emergency cardiac surgery.
Three underwent surgery on the 3rd Day
of Life (DoL), and are currently alive and
thriving. One underwent surgery on Day
7, and is currently doing well. The other
underwent surgery on the 9th DoL, but
unfortunately, died from post-surgical
sepsis.
Analyzing the accuracy of Pulse Oximetry
screening in the detection of major CHD,
the sensitivity was 89%; specificity was
99.8%; positive predictive value was
0.6% and a negative predictive value

was 99.9%. The false positive rate was
0.13%. The routine use of Pulse Oximetry
screening in a maternity hospital with
over 5,000 deliveries per annum resulted
in three extra ultrasounds of structurally
normal hearts over the first 52 months.

Discussion
This is the first Pulse Oximetry screening
series from India and included 22,601
neonates. Pulse Oximetry screening of
healthy newborns provided early alerts to
diagnose - life-threatening conditions, both
cardiac and respiratory. Successful Pulse
Oximetry screening needs appropriate
equipment and training. Our study showed
similar accuracy to those reported in the
recent meta-analysis of 13 studies, which
showed a sensitivity of 76.5%, specificity of
99.5% and a low false positive rate of 0.14%.
The 11 cases with major CHD who were
identified by Pulse Oximetry were all
identified prior to discharge from our service
with the clinical alert in all being triggered
by the saturation reading, and though our
foetal medicine experts had picked up
five cases antenatally. All 11 cases would
probably have been discharged without a
diagnosis, had this been in a rural setting
without foetal medicine specialists. The
timely management of these cardiac
conditions was vital in optimizing the
prognosis for these babies.
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false positive rate for CHD in this study, as in the rest of the
literature, is extremely low.
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screen is not a trigger for an immediate referral for
echocardiography. Rather, it should trigger a clinical review by
an experienced neonatologist, appropriate investigations and
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Dear Colleagues,
The Organizing Committee is pleased to announce the 7 th World Congress of Pediatric Cardiology and Cardiac Surgery (WCPCCS)
(WCPCCS), which will
take place on July 16 - 21, 2017, in the Centre Convencions Internacional de Barcelona (CCIB), Barcelona, Spain.
The aim of WCPCCS is to bring together all professionals involved in the care of children’s heart disease and congenital heart disease of all ages, from
the fetus to the aged. The Congress will provide a unique opportunity to meet the leaders of specialties worldwide; to learn about the latest innovations
and the results of procedures; and to contribute to the discussions, debates and plenary sessions with renowned speakers.
The central philosophy of the Congress is “bridging together” all major specialties in the field. Accordingly, the scientific program is carefully planned
to address all interests and expertise with concentration streams on pediatric cardiology, pediatric cardiac surgery, adult congenital heart diseases,
anesthesia, intensive care and nursing.
We are excited to offer the scientific and cultural feast of a lifetime to one of the most refined crowd in the profession, in one the most welcoming,
inimitably exciting venues of the world. Come to Barcelona in July 2017 and join us in forging this unforgettable experience.

Let’s meet in Barcelona in July 2017!
Cordial Regards,
Prof. Sertaç Çiçek Congress Chairman, WCPCCS 2017

SCIENTIFIC PROGRAM
www.wcpccs2017.org/

PROGRAM AT A GLANCE
www.wcpccs2017.org/

FACULTY
www.wcpccs2017.org/

LIST OF SPONSOR & EXHIBITS
www.wcpccs2017.org/

REGISTER ONLINE
www.wcpccs2017.org/
Prof. Levent Saltık, Congress Co-Chairman, WCPCCS 2017
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Only Medtronic offers a broad portfolio of solutions to manage your
patients with Congenital Heart Disease throughout their lifetime.
©2017 Medtronic. All rights reserved.
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II Transcatheter Valve Delivery System
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following clinical conditions:

· Patients with regurgitant prosthetic right ventricular outflow tract
(RVOT) conduits or bioprostheses with a clinical indication for
invasive or surgical intervention, OR
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*The term “stent fracture” refers to the fracturing of the Melody TPV.
However, in subjects with multiple stents in the RVOT it is difficult
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Get involved with CHiP
(Congenital Heart International Professionals Network)
We need your help:
• Finding news stories.
• Creating journal watch.
• Keeping track of upcoming meetings.
• Building our presence on Linkedin, Facebook, and Twitter.
• Creating more value for our readers/subscribers.
• Engaging our partner organizations.
• Fundraising to support our activities.
Step up! Here's how to contact us:
www.chipnetwork.org/Contact
We'd like to know WHO you are, WHERE you are, and WHAT
you do.
Please go to www.chipnetwork.org and let us know more about
you. It only takes two minutes. Then we'll be able to send you
messages targeted to your interests.
I hope you will consider joining the CHiP Network and help
foster a strong congenital heart care community.
Sincerely,
Gary Webb, MD
CHiP Network
215-313-8058
garywebb6@gmail.com

The CHIP Network, the Congenital Heart Professionals Network,
is designed to provide a single global list of all CHD-interested
professionals.
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External Defibrillators (AEDs), according
to new research in the American Heart
Association’s journal Circulation.

Children’s Hospital of Pittsburgh of
UPMC’s 2017 Master Class to Focus on
Univentricular Heart

An $utomated (xternal 'efibrillator
(AED) is a computerized medical device
that can check a person’s heart rhythm,
recognize a rhythm that requires a shock
and advise the rescuer when a shock is
needed. The AED uses voice prompts,
lights and text messages to tell the
rescuer the steps to take.

This year’s course - the tenth annual - will
focus on the congenital malformations of
the ventricular septum and great arteries,
including sessions on VSD, transposition,
TOF, DORV, and isomerism. This activity
has been approved for AMA PRA. The
2017 Master Class in Congenital Cardiac
Morphology will be held at Children’s
Hospital of Pittsburgh of UPMC on October
11, 12 and 13, 2017.

Placement of AEDs in communities is an
ongoing effort to provide access to these
lifesaving devices to bystanders, so they
can help people who suffer an out-ofhospital cardiac arrest.
To determine where best to place AEDs
in the community, researchers studied
different businesses and municipal
locations in Toronto, Canada. They
ranked the businesses and other locations
according to how many cardiac arrests
occurred within 100 meters of the locations,
and when they were open.
“We found that coffee shops and ATMs
ranked highly across several related
metrics, and that those rankings were
stable over the years,” said Timothy C.Y.
Chan, PhD, study author and Canada
Research Chair in Novel Optimization and
Analytics in Health, University of Toronto
in Canada.

Among the Findings
There were 2,654 publicly located, nontraumatic out-of-hospital cardiac arrests
in Toronto from Jan. 2007 to Dec. 2015.
Coffee shops from three major chains
and ATMs from the five largest Canadian
banks occupied eight of the top 10
spots for out-of-hospital cardiac arrest
in Toronto and its Downtown area. The
rankings remained stable over time. “What
this means is that health organizations,
foundations and policymakers aiming
to develop public access defibrillator
programs could use our rankings to
identify promising businesses to develop
partnerships fors AED deployment,” Chan
said. “Ultimately, we want to get AEDs in
the right locations, so they are accessible
when needed most.”

Author
“We haveCorresponding
been very lucky
to have Bob
Anderson return to his “roots” to cohost this course. Many may not realize
that Professor Anderson did much of
his seminal work in congenital cardiac
morphology here at Children’s Hospital
of Pittsburgh. The Pittsburgh archive
is one of the best in the world – it’s a
treasure for all of us! The Master Class
has been incredibly successful over
the
......years. We have expanded lectures
to include morphology, imaging and
clinical topics which really round out
our understanding of the congenitally
malformed heart. This conference is
especially suitable for trainees and all
of those interested in congenital cardiac
morphology,” said Vivek Allada, MD, &o.....
'irector
of Children’s Heart Institute, one
of the event sponsors.

Now in its tenth year, the annual event
draws an international audience ranging
from cardiologists, surgeons, and cardiac
interventionists to nurse practitioners,
medical students, device makers, and
medical sonographers. Held at the John
G. Rangos Sr. Conference Center, located
on Children’s campus, the event is cosponsored with Children’s Department of
Pediatric Pathology and the University of
Pittsburgh School of Medicine’s Center
for Continuing Education in the Health
Sciences.
Featuring multiple lecturers, the event will
be again moderated by Robert Anderson,
MD, FRCPath, visiting Professor of
Pediatrics, Medical University of South
Carolina (MUSC). This year’s sessions
will spotlight 9entricular Septal Defects,
Tetralogy of Fallot, Transposition of

Get involved with CHiP
(Congenital Heart International
Professionals Network)

We need your help:
• Finding news stories.
• Creating journal watch.
• Keeping track of upcoming meetings.
• Building our presence on Linkedin,
Facebook, and Twitter.
• Creating more value for our readers/
subscribers.
• Engaging our partner organizations.
• Fundraising to support our activities.
Step up! Here's how to contact us:
www.chipnetwork.org/Contact
We'd like to know WHO you are,
WHERE you are, and WHAT you do.
Please go to www.chipnetwork.org and
let us know more about you. It only
takes two minutes. Then we'll be able
to send you messages targeted to your
interests.
I hope you will consider joining the
CHiP Network and help foster a strong
congenital heart care community.
Sincerely,
Gary Webb, MD
CHiP Network
215-313-8058
garywebb6@gmail.com
The CHIP Network, the Congenital
Heart Professionals Network, is
designed to provide a single global list
of all CHD-interested professionals.
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Figure 3: The FASD occluder (red arrow) with left-to-right shunting through the fenestration
(orange arrow) on two-dimensional TEE post deployment.
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