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Routine Pulse Oximetry Screening to
Detect Critical Cyanotic Congenital
Heart Disease in Neonates After Birth
— A Developing Country Perspective &

Experience

By R. Kishore Kumar, MD, FRCPCH, FRACP;
Arvind Shenoi, MD; Kishore Vrajananda Yerur
DCH, MRCPCH; Syed Tajamul, DCH, MD;
Prakash Kini, DGO, MD.

Abstract
Objective

Pulse Oximetry in newborns to detect the
Critical Cyanotic Congenital Heart Diseases
has become a standard of care in many
developed countries after recent guidelines.
We undertook this to see if it is feasible in
Indian circumstances and also wanted to see
the cost implications of the same.

Setting
Tertiary Maternity Hospitals in Bangalore, India.

Participants

All babies born above 36 weeks at the hospital
and were with the mothers during the first few
days — and not requiring Neonatal Intensive
Care Unit (NICU) admission.

Main outcome measures

The economic feasibility of the results of our
protocol is reviewed after 2 years.

Results

Screening by Pulse Oximetry was done

for a total of 22,601 neonates between
June 2012 and Oct 2016 (study period).
Thorough clinical examination done by the
neonatologists for the 14 neonates who failed
screenings revealed that three babies had
a pulmonary condition requiring treatment
(false positive cases) and 11 babies were
investigated with an Echocardiography
by a Paediatric Cardiologist. 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 Fallot’'s Tetralogy (TOF), one baby
had VSD, ASD and Patent Foramen Ovale
with pulmonary hypertension; one baby had
severe pulmonary hypertension (PAH) and
two babies had pulmonary stenosis (PS).

Conclusion: Our data shows evidence for
Pulse Oximetry screening of apparently
healthy newborns to become a standard of
care in India like many developed countries
and is very cost effective, and is affordable.

Key Words: Congenital Heart Disease
(CHD), Critical Cyanotic Congenital Heart
Disease (CCCHD), newborn, Pulse Oximetry,
screening.
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The Heart Institute at the
CHILDREN’S HOSPITAL OF PITTSBURGH
OF UPMC Is EXPANDING!

With a strategic plan for growth and expansion, the Division of
Cardiology within the Heart Institute of the Children’s Hospital
of Pittsburgh of UPMC / University of Pittsburgh School of
Medicine is recruiting five faculty positions over the next 1-3
years. All candidates must possess an MD (or equivalent)
degree and be board-eligible/certified in pediatric cardiology:

DIRECTOR of Pediatric Electrophysiology (EP) PROGRAM
For this leadership level position, the applicant should have
expertise in the management of pediatric EP and adult congenital
heart disease electrophysiology with excellent clinical, teaching
and research skills. Clinical skills should include radiofrequency/
cryoablation, transvenous pacemaker/AICD insertion,
ventricular tachycardia ablation and complex congenital heart
disease EP cases. In addition, he or she should have sufficient
experience to serve as director of the EP program, working
closely with division chief and hospital leadership to lead EP
program development. Candidates must have completed a 4"
year pediatric electrophysiology advanced fellowship. The well-
established pediatric electrophysiology program is currently
staffed by two experienced EP physicians and a dedicated
EP RN. The EP team also works in close conjunction with the
Heart-Vascular Institute of UPMC-Presbyterian adult hospital.

Two IMAGING FACULTY WITH EXPERTISE IN CARDIAC
MRI or FETAL ECHOCARDIOGRAPHY

We are recruiting for two imagers with a focus on FETAL
echocardiography or cardiac MRI. Completion of a 4th
year imaging fellowship plus skill and independence in
transesophageal echocardiography is a requirement. Faculty
will join an outstanding imaging team: Including twelve
echocardiographers, 10 pediatric sonographers in a highly
productive echo lab — with over 18,000 echocardograms,
including over 1200 fetal echo’s and 550 TEE'’s.

Echocardiography program covers Children’s Hospital, Magee
Womens hospital and multiple outreach sites and a robust tele-
echo program.

The cMR pediatric cardiology position is to join a partnership
between cardiology and radiology. CHP has a state-of-the-art
MRI facility with a new 3D lab and plans for growth adding an
additional cardiac MRI scanner. Further collaboration with the
adult cardiology program for ACHD cMR program is anticipated.

INPATIENT CARDIOLOGY - HOSPITALIST

The division of cardiology is seeking a pediatric cardiologist with
interest in inpatient cardiology — to join our pediatric cardiology
hospitalist program, currently staffed by two hospitalists.
Interest in clinical pathways, quality outcomes and cost-analysis
research is preferred. Educational skill and passion are a must.

OUTPATIENT PREVENTATIVE CARDIOLOGY

The division of cardiology is seeking a pediatric cardiologist
with interest/expertise in outpatient and preventative cardiology.
This position will require interest in lipidology, hypertension and
work in conjunction with nephrology, endocrinology, weight
management and the diabetes center. Interest and expertise in
exercise physiology is preferred.

The Heart Institute provides comprehensive pediatric and adult
congenital cardiovascular services to the tri-state region and
consists of 23 pediatric cardiologists, 4 pediatric cardiothoracic
surgeons, 5 pediatric cardiac intensivists and 8 cardiology fellows
along with 12 physician extenders and a staff of over 100. The
Heart institute is currently ranked 14" in the US News and World
report ranking for pediatric cardiac programs. The Cardiac surgical
program is one of the top in the country, with a 3-star rating from
Society of Thoracic Surgery (STS) in the most recent survey.

Children’s Hospital of Pittsburgh of UPMC has been named
to U.S. News & World Report’s 2015-16 Honor Roll of Best
Children’s Hospitals, one of only 10 hospitals in the nation to
earn this distinction. Consistently voted one of America’s most
livable cities, Pittsburgh is a great place for young adults and
families alike.

The positions come with a competitive salary and faculty
appointment commensurate with experience and qualifications
at the University of Pittsburgh School of Medicine. The
University of Pittsburgh is an Equal Opportunity/Affirmative
Action Employer. Interested individuals should forward letter
of intent, curriculum vitae and three (3) letters of references.
Informal inquiries are also encouraged.

Contact information:
Vivek Allada, MD
Interim Chief, Division of Pediatric Cardiology
Children’s Hospital of Pittsburgh of UPMC
4401 Penn Avenue
Pittsburgh, PA 15224
Telephone: 412-692-3216
E-mail: Vivek.Allada@chp.edu
http://www.chp.edu/CHP/heart+institute

The University of Pittsburgh is an Affirmative Action/Equal Opportunity Employer and values equality of opportunity,
human dignity and diversity. EEO/AA/M/F/Vets/Disabled
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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. ltis 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.

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." 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.?®

Early diagnosis can prevent progression to cardiac failure,
cardiovascular collapse, neurological sequelae and death.2®
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%.45 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.25

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 2
months when the baby was diagnosed because of a murmur. We
present our Indian experience.

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

Master Class in Congenital Cardiac Morphology
With world renowned cardiac pathologist Professor Robert Anderson, MD, FRCPath
Oct.11t0 13,2017 ¢ Children’s Hospital of Pittsburgh of UPMC ¢ Pittsburgh, PA

This activity has been approved for AMA PRA Category 1 Credit™ ® The University of Pittsburgh is an affirmative action, equal opportunity institution.

Learn more at at www.chp.edu/MasterClassCCM

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.®” Then the other two limb saturations were
also measured to increase accuracy.

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.

A neonate was categorized as having passed the screening
if SaO, was more than 95% in all limbs and if the difference in
Sa0, 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.

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.

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 parent-
held 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

Child in well-baby nursery > 24 hours of age or
4

shortly bafore discharge if < 24 hours of age
“
| e }
< 90% in nght hand 90%-<95% In nght 2 95% in right hand or
P or foot hand and foot or >3% foot and <3% differ- +—
difference between right ance batweean rght
hand and foot hand and foot
v
Repeat screen
in 1 hour
: 3 }
< 90% in nght hand S0% - <95% in nght 2 95% in right hand or
- or foot hand and foot or >3% foot and <3% differ- |
difference between right ance between rnght
hand and foot hand and foot
-
Rapeat screen
n 1 hour
' ; }

< 90% in right hand
or foot

P0%-<95% in right
hand and foot or >3%
difference between right
hand and foot

> 95% in right hand or
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_.CWSC,..,,)‘_

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 3 Day
of Life (DolL), and are currently alive and
thriving. One underwent surgery on Day
7, and is currently doing well. The other
underwent surgery on the 9" 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

C Negative Sm.n) M—

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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We took a pragmatic approach at implementation into the current
practice of Pulse Oximetry as one more test in normal newborn
examination. The programme did involve employing one extra
nurse, and the average procedure time estimated was 8-12
minutes. The main financial costs were the salary for the nurse
at Rs. 15,000 per month and the purchase of GE pulse oximeters
with Masimo probes at an approximate cost of Rs. 50,000 each
(though as per new NRP guidelines all maternity hospitals need to
have this as part of their NRP guidelines).

The false positive rate was extremely low in our study, which was
consistent with the rest of the literature. ‘False positive’ is really
a misnomer in the context of this test. This test is screening for
hypoxaemia, which is never normal in a newborn baby. Such
hypoxaemia has many causes, just one of which is CHD, and early
detection of these other causes can be just as important. Overall,
in a published series of ‘false positive’ cases (e.g. those with
low saturations, but a normal heart), about 50% will have some
other pathology. The study of Grenelli et al showed a low false-
positive rate of 0.17% and that 31/69 ‘false-positives’ had other
pathology. Our data are consistent with this as three of 14 cases
(21%) with low saturations and a normal heart that had previously
unrecognised respiratory pathology, some of which was serious
and in which timely management was equally important.

There was just one case of significant CHD identified that was not
diagnosed prior to discharge. This was the baby with a large VSD,
as this complied with our definition of CHD (need for surgery in the
first year of life). Parents were upset that this was not diagnosed
despite delivering in a tertiary centre and doing all the tests. We
identified it as a false-negative case, but saturation screening
would not be expected to detect an acyanotic congenital heart
lesion at birth. It is a limitation of this study.

In the face of consistent evidence of the benefits of this test, it is
reasonable to ask why implementation has been slow in India.
The main barriers referred (in informal discussions) in meetings
were lack of echocardiography availability, increased workload for
paediatric cardiology services and paediatric registrars, cost of
equipment or concerns about the validity/usefulness of screening
and the low rate of positive screens. These barriers are consistent
with those described in the 2012 survey of UK practice published
by Singh and Ewer.2 We have looked at these concerns and in the
context of our experience have tried to answer them here.

1. Staffing and equipment cost: This was implemented in our
services with the need for one additional nursing staff — but
this nurse was also involved in administering BCG vaccine
to the babies and also conducting the hearing test for the
newborns. There are relatively minor equipment costs as
previously detailed. The total cost to be invested is around
Rs. 80,000 per 2 years — and even fif it is charged at Rs. 50
per baby (less than $1 per baby) — the cost will be “recovered”
with 1,600 deliveries!

2. Paediatric cardiology and false positive rates: The main
concern is paediatric cardiologists’ availability and increased
burden on echocardiography services. Notwithstanding, most
‘false positive’ have some other significant pathology. The
false positive rate for CHD in this study, as in the rest of the
literature, is extremely low.

3. Lack of availability of echocardiography. A low saturation
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
possibly a period of observation. If the clinical pointers are
towards CHD or no other cause can be found, then a referral
for echocardiography should be requested. At our hospital,
we have facilities for paediatric cardiology services with less

Advanced Practitioner - Pediatric Interventional
Cardiology — Charlotte, NC

When your child needs care for a pediatric congenital heart condition only

the very best will do!

Named a Best Children’s Hospital in cardiology and heart surgery by US News

&

World Report, Levine Children’s Hospital and Sanger Heart & Vascular offer

the most advanced and most complete pediatric heart care in the region. Due
to growth, we are seeking an experienced Pediatric Nurse Practitioner and/or
Physician Assistant to join our team!

Position Details: The Pediatric Nurse Practitioner/Physician Assistant in
Pediatric Interventional Cardiology works in collaboration with the supervising
physician and assists in performing diagnostic and interventional procedures
for cardiology patients with critical acuity. The ACP will work with our two
interventionalists and one transplant cardiologist and be the liason between
the Pediatric Cardiologist, patients and families and staff. Our new state of the
art two Cath Lab suite opened in February 2017 right beside our CVICU. The
cath lab volume has been growing at a rate of 10-15% per year, and we will be
developing a 3-D printing program in the next 6 months. Active industry
sponsored research is ongoing, affording many opportunities for clinical
research projects.

R

nsibilities incl t not limited to:
Provide advanced nursing pre- and post-procedure recovery care clinical
management and monitoring
Provide education and support for Pediatric Interventional Cardiology
patients and their families
Serve as the liaison and resource for multidisciplinary health care team
members patients and families
Utilize interpersonal skills to maximize excellence in customer service, safe
patient care, and professionalism
Contribute to a positive work environment of caring and cooperation in the
Cardiology/CVICU units
Lead, supervise, teach, and collaborate with other healthcare team members
Utilize expertise in the delivery of care to the whole person

Competitive salary and wealthy benefits package including:
PTO, CME, 401k, & Relocation.

Charlotte is the largest city in North Carolina and South Carolina and the
second largest in the Southeast, making it the 13th largest city in the United
States. The “Queen City” has a great assortment of cultural activities, dining
options and professional sporting teams. Charlotte is centrally located, making
it just a short drive to both coastal and mountain resorts for weekend trips.

For more information, please email your interest and CV to:
Dr. Joseph Paolillo
Director, Pediatric Cardiac Catheterization Program
Sanger Heart & Vascular Institute/ Levine Children’s Hospital
Carolinas HealthCare System
Joseph.Paolillo@CarolinasHealthCare.org
OR
Michael Barbee
Physician & Advanced Practice Recruitment
Carolinas Healthcare System
Michael.Barbee@CarolinasHealthCare.org
1-800-847-5084.

To explore all of our opportunities,
please visit Careers.CarolinasHealthCare.org.

Carolinas HealthCare System is an Equal Opportunity and Affirmative Action Employer.

4,

than 4 hours notice. Also, elective referral to a Paediatric
Cardiologist is better than a collapsed baby with CCCHD.
Workload: This was a concern when we first implemented,
and for this reason, we incorporated screening into the
routine newborn examination and employed one dedicated
paediatric nurse to do the test. Once the benefits were seen,
there was quick acceptance amongst the staff & obstetricians
regarding the value of this test, and this played an important
role in promotion of the test.
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Director of Pediatric Electrophysiology

The Congenital Heart Center at Levine Children’s Hospital (LCH)
and Sanger Heart & Vascular Institute (SHVI), seeks to recruit

a Director of Pediatric Electrophysiology to join their existing
faculty. Responsibilities for this position will include diagnostic and
therapeutic electrophysiology studies, pacemaker and defibrillator
implantation, as well as general cardiology outpatient and inpatient
care with shared night / weekend call.

*  Candidates will have completed an ACGME accredited
fellowship in pediatric cardiology and be BC/BE by the
American Board of Pediatrics. A fourth year of additional
training in pediatric electrophysiology is required.

* A Minimum of 5 years of independent experience is preferred.

The Congenital Heart Center, established in 2010, has been

ranked as one of the top-50 pediatric heart centers in the country
by U.S. News and World Report for the last three years. Our
comprehensive services include cardiac imaging, diagnostic

and interventional catheterization, electrophysiology, dedicated
cardiovascular intensive care staff, and regional referral programs
in heart failure / transplantation, adult congenital heart disease, and
fetal echocardiography. Surgical and cardiac catheterization volume
have been growing at a rate of 12-15% per year over the last six
years. Our new state of the art two lab cardiac catheterization

and electrophysiology suite opened in February of 2017, with
dedicated staffing and anesthesia teams. The interventional cardiac
catheterization program is active in industry sponsored clinical
research. Participation in investigator initiated and multi-center
studies is ongoing within the Heart Center, with the support of an
active clinical research department.

LCH and SHVI are both premier referral facilities within the
Carolinas HealthCare System (CHS), one of the nation’s leading
and most innovative healthcare systems. CHS operates nearly
2,500 system-employed physicians, more than 60,000 employees
and more than 7,460 licensed beds across the Carolinas.

For more information about this opportunity, please email your
interest and CV to:

Dr. Joseph Paolillo
Director, Pediatric Cardiac Catheterization Program
Sanger Heart & Vascular Institute/ Levine Children’s Hospital
Carolinas HealthCare System

Joseph.Paolillo@CarolinasHealthCare.org
OR
Lisa Webster

Physician Recruiter
Carolinas HealthCare System

Lisa.Webster@CarolinasHealthCare.org
(704) 631-1126

To explore our opportunities, please visit
http://www.choosecarolinashealthcare.org/Physicians

Carolinas HealthCare System is an Equal Opportunity and Affirmative Action Employer.

5. Cross-infection risk: We adopted a pragmatic approach
with re-useable probes and cleaning between patients. The
cost is a fraction of what it would be to use disposable probes.
There were no cross-infection issues that we are aware of
during or since the period of this review.

6. Discharge delay: This has not been a concern in our set-up
because the screening was incorporated seamlessly into our baby
checks & BCG vaccination after 24 hours. This will clearly vary
between services depending on the availability of nursing staff.

The optimal timing of screening remains a controversy. Earlier
screening (<24h) results in more false positives, but many of these
are important non-cardiac pathology. A late screening results in
a lower false-positive for CHD and may be more accurate for
diagnosis of obstructive left heart lesions, particularly Coarctation
of the Aorta. Prudhoe et al showed that Pulse Oximetry is relatively
insensitive in detection of coarctation of aorta/interrupted aortic
arch (95% Confidence Interval (Cl) 24-50%) and TOF (95%
Cl 24-58%). The AAP recommends screening at 24-48 h. We
implemented this as ‘late’ screening for largely pragmatic reasons.
Thus, since 2012, all babies have a saturation measure on the
post-natal ward performed by the trained paediatric nurse after 24
hours of birth.

There is increasing evidence to justify Pulse Oximetry screening as
the standard of care.®'%"1213 As a screening tool, Pulse Oximetry
fulfills the requirements. It is inexpensive and easy to use with a
low false positive rate, allows diagnosis of an important disease
process (CCCHD) which has a defined natural history, a suitable
confirmatory test, and is treatable. In 2011, the US Health and
Human Services Secretary recommended that Pulse Oximetry
screening be added to the Recommended Uniform Screening
Panel. In the UK, there remains a wide variation in practice mainly
due to a difference in timing of screening. We believe that apart
from detecting CCCHD, Pulse Oximetry screening also picks up
other important pathology which was previously categorized to
be ‘false positive’. In our study of the 14 babies with abnormal
saturations, 11 had cardiac disease, and the three ‘false-positive,’
actually had unrecognised pulmonary pathology.

Conclusions

This post-implementation review shows that Pulse Oximetry
screening can be introduced into Indian practice with minimal
cost and minimal extra burden to echocardiographic services. Our
findings mirror those in the rest of the literature with cases of major
CCCHD that might have been missed, being diagnosed prior to
discharge.' The ‘false-positive’ rate is extremely low, but the term
‘false-positive’ is a misnomer in this context as over half of these
babies had some other pathology. This screening practice should
be seen as a test of neonatal well-being, not just for CHD, and
should become a standard of care in India, especially now with
new |IAP NNF NRP guidelines, saturation monitoring at birth has
become mandatory; there is no reason why this cannot be done.

For obstetricians this is even more important since they are
concerned about the survival of the baby and both mother & baby
being normal — this gives extra confidence as one cannot diagnose
CCCHD otherwise at birth. This being an inexpensive test and no
other new equipment is required, all obstetricians should make
it mandatory for their babies to undergo this test which will go a
long way to achieve our Millennium Development Goals (MDG)
in reducing our infant mortality and help India achieve the goals.

References

1. Strobel AM, Lu Le N. The Critically ill infant with congenital
heart disease. Emerg Med Clin North Am. 2015; 33 (3): 501-
18.

2. Bakshi KD, Vaidyanathan B, Sundaram KR, Roth SJ,
Shivaprakasha K, Rao SG, et al.. Determinants of early
outcome after neonatal heart surgery in a developing country.
J Thoracic Cardio Vascular Surgery. 2007: 134: 765-71.

3. Aamir T, Kurse L, Ezeakudo O. Delayed diagnosis of critical
congenital cardiovascular malformations (CCVM) and Pulse
Oximetry screening of newborns. Acta Paediatr. 2007; 96:
1146-9.

4. Roberts TE, Barton PM, Auguste PE, Middleton LJ, Furmston
AT, Ewer AK. Pulse Oximetry as a screening test for congenital

CONGENITAL CARDIOLOGY TODAY ¢ www.CongenitalCardiologyToday.com ¢ June 2017 6


http://www.CongenitalCardiologyToday.com
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roberts%20TE%5BAuthor%5D&cauthor=true&cauthor_uid=22247242
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barton%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=22247242
http://www.ncbi.nlm.nih.gov/pubmed/?term=Middleton%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=22247242
http://www.ncbi.nlm.nih.gov/pubmed/?term=Furmston%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=22247242
http://www.ncbi.nlm.nih.gov/pubmed/?term=Furmston%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=22247242
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ewer%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=22247242
mailto:Joseph.Paolillo@CarolinasHealthCare.org
mailto:Lisa.Webster@CarolinasHealthCare.org
http://www.congenitalcardiologytoday.com/Clicks/forward.php?fname=http://www.choosecarolinashealthcare.org/Physicians
http://www.CongenitalCardiologyToday.com

10.

11.

12.

13.

heart defects in newborn infants: a
cost-effectiveness analysis. Arch Dis
Child. 2012 Mar; 97(3): 221-6.

Thangaratinam S, Brown K, Zamora
J, Khan KS, Ewer AK. Pulse Oximetry
screening for critical congenital heart

defects in asymptomatic newborn
babies: a systematic review and
meta-analysis. Lancet. 2012 Jun

30;379(9835):2459-64.

Jegatheesan P, Song D, Angeil
C, Devargjan K, Govindaswami
B. Oxygen saturation nomogram
in newborns screened for critical
congenital heart disease. Pediatrics
2013; 131 (6): e1803-1810. DOI:
10.1542/peds.2012-3320.

lyengar H, Kumar P, & Kumar P.
Pulse-oximetry screening to detect
critical congenital heart disease in the
neonatal intensive care unit. Pediatric
Cardiology 2014; 35 (3), 406-410.
Do0i:10.1007/s00246-013-0793-2.
Singh A, Ewer AK. Pulse Oximetry
screening for critical congenital
heart defects: a UK national
survey. Lancet 2013; 381: 535.
Liberman R.F., Getz K.D., Lin A.E.,
Higgins C.A., Sekhavat S, Markenson
G.R. & Anderka M. Delayed diagnosis
of critical congenital heart defects.
Tends and associated factors.
Pediatrics 2014; 134 (20) e373-e381.
Doi:10.1532/peds.2013-3949.

Zhao QM, Ma XJ, Ge XL, Liu F, Yan
WL, Wu L, et al. Pulse Oximetry with
clinical assessment to screen for
congenital heart disease in neonates
in China. A prospective study. Lancet
2014; 384: 747-54.

Reich JD, Connolly B, Bradley G,
Littman S, Koeppel W, Lewycky P,
Liske M. The reliability of a single
Pulse Oximetry reading as a test for
congenital heart disease in otherwise
asymptomatic  newborn infants.
Pediatr Cardiol. 2008; 29: 885-889.
Bhola K, Kluckow M, Evans N. Post
implementation review of Pulse
Oximetry screening of well newborns
in an Australian tertiary maternity
hospital. J Paediatr Child Health.
2014; 50: 920-25.

Scholler GF. Pulse Oximetry screening
of newborns: Not just a screening
test for congenital heart disease. J
Paediatr Child Health 2014; 50: 864-5.

CCT

Dr. R. Kishore Kumar: conceptualized
and designed the study, drafted the
initial manuscript, and approved the
final manuscript as submitted. Dr. Arvind
Shenoi: Dr. Shenoi carried out the

initial analyses, reviewed and revised
the manuscript, and approved the final
manuscript as submitted. Drs. Kishore
Yerur, Prakash Kini and Syed

Tajamul were involved in collecting data,
and approving the final manuscript. All
authors approved the final manuscript as
submitted and agree to be accountable
for all aspects of the work.

Corresponding Author

[
R. Kishore Kumar, MD, FRCPCH, FRACP
Consultant Neonatologist & Paediatrician,
Cloudnine Hospital
1533, 3 Block Jayanagar, 9" Main,
Bangalore - 560011, India
Tel: + 91 80 6673 2259
drkishore@cloudninecare.com

Arvind Shenoi, MD
Cloudnine Hospital
Bangalore - 560011, India

Kishore Vrajananda Yerur, DCH,
MRCPCH

Cloudnine Hospital

Bangalore - 560011, India

Syed Tajamul, DCH, MD
Cloudnine Hospital
Bangalore - 560011, India

Prakash Kini, DGO, MD
Cloudnine Hospital
Bangalore - 560011, India

International Workshop
on Interventional Pediatric
and Adult Congenital Cardiology

"

<~‘,) (‘l,” T+ H:E
= € [ |NATIONWIDE CHILDRENS | [@5L@]
% When your child needs a hospival, everything matters™ SIAIE

Experienced Pediatric Cardiologist
for Noninvasive Imaging

The Heart Center at Nationwide Children's Hospital
(NCH) seeks an experienced Noninvasive Cardiac
Imaging specialist, at any professorial level, to join
its growing and dynamic program. Candidates
must have completed advanced imaging training
and must be board-certified in pediatric cardiology.
Expertise with performing and interpreting
echocardiography and other advanced imaging
modalities is required. Those with an established
clinical and academic record are preferred. The
successful applicant will join our IAC-accredited
NCH Noninvasive Cardiac Imaging team which
currently includes 9 attending physicians and 11
sonographers, and performs more than 15,000
echocardiographic studies annually, including more
than 1000 fetal studies, transesophageal,
intracardiac, intravascular, and 3-D
echocardiograms. Our growing Heart Center
cardiac MRI/CT program includes 6 attending
physicians from Cardiology and Radiology, and
performs over 600 annual studies. Experience in
research is important and the position includes
dedicated research time, and the expectation for
mentoring junior faculty and fellows. The program
also includes a 4th year Advanced Noninvasive
Cardiac Imaging fellowship to complement the
core pediatric and combined pediatric-adult
cardiology fellowship programs.

Nationwide Children’s Hospital is the primary
pediatric teaching facility for The Ohio State
University in Columbus, Ohio. The Heart Center, a
top 10 USNWR program, embraces a culture of
patient safety and quality, transparency, value-
based care, public health awareness, excellence in
education and engagement in translational/
outcomes research. Our program is closely
partnered with the Center for Cardiovascular
Research at the NCH-Research Institute which
provides infrastructure to support the clinical
research enterprise. Along with the independent
and mentored trainee clinical research expected
with this position, additional research opportunities
include engaging in translational research, and
developing research-based quality improvement
initiatives. The Heart Center is also part of the
Congenital Heart Collaborative between University
Hospitals Rainbow Babies & Children’s Hospital
(Cleveland, OH) and Nationwide Children’s
Hospital heart programs which provides additional
opportunity for collaborative research.

Candidates may submit their curriculum vitae by
mail or email to:
John Kovalchin, MD, Director of Echocardiography

and
Director of Advanced Noninvasive Cardiac Imaging
Fellowship,
John.Kovalchin@nationwidechildrens.org

or Robert Gajarski, MD, Cardiology Section Chief
Robert.Gajarski@nationwidechildrens.org

The Heart Center, Nationwide Children's Hospital
700 Children's Drive, Columbus, OH 43205.

The Ohio State University is an Equal Opportunity,
Affirmative Action Employer. Women, minorities,
veterans, and individuals with disabilities are
encouraged to apply.

September
28th-30th 2017
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www.wcpccs2017.org

Dear Colleagues,

The Organizing Committee is pleased to announce the 7th World Congress of Pediatric Cardiology and Cardiac Surgery (WCPCCS), which will
take place on July 16 - 21, 2017, in the Centre Convencions Internacional de Barcelona (CCIB), Barcelona, Spain. SCIENTIFIC PROGRAM PROGRAM AT A GLANCE
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 www.wcpccs2017.org/ www.wcpccs2017.org/
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, FACULTY LIST OF SPONSOR & EXHIBITS
anesthesia, intensive care and nursing.
’ www.wcpccs2017.org/ www.wcpccs2017.org/
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, P 9 P 9
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! REGISTER ONLINE

. www.wcpccs2017.org/
Cordial Regards,

Prof. Serta¢ Cicek Congress Chairman, WCPCCS 2017 Prof. Levent Saltik, Congress Co-Chairman, WCPCCS 2017
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Transcatheter and Surgical Heart Valves | RVOT Conduits | Ablation Technologies
ICDs | Oxygenators and Filters | Cannulae | Pacemakers | Pulse Oximetry Monitoring
for CCHD Screening | Cerebral/Somatic Monitoring

Only Medtronic offers a broad portfolio of solutions to manage your
patients with Congenital Heart Disease throughout their lifetime.
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Medical News, Products & Information

Compiled and Reviewed by Tony Carlson, Senior Editor

First Implant of Harmony™ Transcatheter Pulmonary Valve
in Clinical Study

Nationwide Children’s Hospital today announced its first implant
of the Medtronic Harmony™ Transcatheter Pulmonary Valve
(TPV)—an investigational heart valve designed to help patients
with Congenital Heart Disease (CHD)—as part of a new clinical
study that will evaluate the valve’s safety and effectiveness.
The procedure was performed at Nationwide Children’s by John
P. Cheatham, MD, George H. Dunlap Endowed Chair in
Interventional Cardiology and Co-Director of The Heart Center at
Nationwide Children’s.*

Congenital Heart Disease (CHD) is the most common type
of birth defect in the United States, affecting an estimated
40,000 infants each year.'" There are many different types
of CHD, including abnormalities in the structure of the heart
and pulmonary artery/valve. After surgical correction of these
defects, ie. Tetralogy of Fallot, the pulmonary valve is altered
or removed, resulting in severe leakiness of the valve. Severe
pulmonary valve regurgitation symptoms may occur, ranging
from mild to severe, from tiredness or shortness of breath
to fatigue, dizziness or weakness while performing normal
activities. It can also lead to irregular heartbeats, chest pain or
fainting (syncope).

For CHD patients born with pulmonary artery/valve abnormalities
who undergo a surgical repair early in life, the Harmony TPV is
designed to provide a less invasive option to restore normal valve
function later in life. Currently, the only approved option in the
United States for these patients is an open heart surgical valve
replacement.

The Harmony TPV therapy builds off of the Medtronic Melody
TPV technology, which has been implanted in more than 10,000
patients worldwide. The Melody TPV was designed for patients
with a failing right-ventricular-to-pulmonary-artery valved conduit,
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which accounts for only about 23% of this patient population. The
Harmony TPV Clinical Study is expected to enroll 40 patients
across approximately 10 centers in the United States and
Canada, and if successful, can potentially serve ~ 77% of this
patient population.

“We are honored to be the first site to implant this device, both
in the past Early Feasibility Study and now as part of this pivotal
clinical trial,” said Dr. Cheatham.

Named to the Top 10 Honor Roll on U.S. News & World Report’s
2016-17 list of “America’s Best Children’s Hospitals,” Nationwide
Children’s Hospital is one of America’s largest not-for-profit
freestanding pediatric healthcare systems providing wellness,
preventive, diagnostic, treatment and rehabilitative care for infants,
children and adolescents, as well as adult patients with congenital
disease. Nationwide Children’s has a staff of more than 11,000
providing state-of-the-art pediatric care during more than 1.2 million
patient visits annually. As home to the Department of Pediatrics
of The Ohio State University College of Medicine, Nationwide
Children’s physicians train the next generation of pediatricians
and pediatric specialists. The Research Institute at Nationwide
Children’s Hospital is one of the Top 10 National Institutes of Health-
funded freestanding pediatric research facilities. More information
is available at NationwideChildrens.org.
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Coffee Shops, ATMs May Be Ideal Locations for Lifesaving
AEDs

Community coffee shops and automated teller machines, or
ATMs, might be ideal locations for public access to Automated
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Melody™ Transcatheter Pulmonary Valve, Ensemble™ II
Transcatheter Valve Delivery System
Important Labeling Information for the United States

Indications: The Melody TPV is indicated for use in the management of pediatric
and adult patients who have a clinical indication for intervention on a dysfunctional
right ventricular outflow tract (RVOT) conduit or surgical bioprosthetic pulmonary
valve that has > moderate regurgitation, and/or amean RVOT gradient 235 mm Hg.

Contraindications: None known.
Warnings/Precautions/Side Effects:

= DO NOT implantin the aortic or mitral position. Pre-clinical bench testing of the
Melody valve suggests that valve function and durability will be extremely limited
whenusedintheselocations.

= DO NOT use if patient’s anatomy precludes introduction of the valve, if the
venous anatomy cannot accommodate a 22 Fr size introducer, or if there is
significant obstruction of the central veins.

= DO NOT useifthere are clinical or biological signs of infection including active
endocarditis. Standard medical and surgical care should be strongly considered in
these circumstances.

= Assessment of the coronary artery anatomy for the risk of coronary artery
compression should be performed in all patients prior to deployment of the TPV.

= To minimize the risk of conduit rupture, do not use a balloon with a diameter
greater than 110% of the nominal diameter (original implant size) of the conduit
for pre-dilation of the intended site of deployment, or for deployment of the TPV.

= The potential for stent fracture should be considered in all patients who undergo
TPV placement. Radiographic assessment of the stent with chest radiography
or fluoroscopy should be included in the routine postoperative evaluation of
patients whoreceivea TPV.

= [fastent fractureis detected, continued monitoring of the stent should be
performed in conjunction with clinically appropriate hemodynamic assessment.
In patients with stent fracture and significant associated RVOT obstruction or
regurgitation, reintervention should be considered in accordance with usual
clinical practice.

Potential procedural complications that may result from implantation of the
Melody device include the following: rupture of the RVOT conduit, compression of
acoronary artery, perforation of amajor blood vessel, embolization or migration
ofthe device, perforation of a heart chamber, arrhythmias, allergic reaction

to contrast media, cerebrovascular events (TIA, CVA), infection/sepsis, fever,
hematoma, radiation-induced erythema, blistering, or peeling of skin, pain,
swelling, or bruising at the catheterization site.

Potential device-related adverse events that may occur following device
implantation include the following: stent fracture*, stent fracture resultingin
recurrent obstruction, endocarditis, embolization or migration of the device,
valvular dysfunction (stenosis or regurgitation), paravalvular leak, valvular
thrombosis, pulmonary thromboembolism, hemolysis.

*The term “stent fracture” refers to the fracturing of the Melody TPV. However, in
subjects with multiple stents in the RVOT it is difficult to definitively attribute stent
fractures to the Melody frame versus another stent.

For additional information, please refer to the Instructions For Use provided with
the product or available on http://manuals.medtronic.com.

CAUTION: Federal law (USA) restricts this device to sale by or on the order of a
physician.
Not approved in Canada for use in failed surgical bioprosthetic pulmonary valves.

Magnetic Resonance Imaging (MRI) Safety Information

Nonclinical testingand modeling has demonstrated that the Melody™
TPVis MR Conditional. A patient with this device can be safely scanned
MRConditional iN @an MR system meeting the following conditions:

= Static magneticfieldof1.5Tand3 T
= Maximum spatial gradient magnetic field of 2500 gauss/cm (25 T/m)

= Maximum MR system reported, whole body averaged specific absorption rate
(SAR) of 2.0 W/kg for 15 minutes of scanning (Normal Operating Mode)

Based on nonclinical testingand modeling, under the scan conditions defined
above, the Melody™ TPV is expected to produce a maximum in vivo temperature
rise of less than 2.1°C after 15 minutes of continuous scanning.

MRimage quality may be compromised if the area of interestis in the same area,
orrelatively close to the position of the device. In nonclinical testing, the image
artifact caused by the device extends approximately 3 mm from the Melody™
TPV whenimaged with a spin echo pulse sequence and 6 mm when imaged with
agradient echo pulse sequence anda 3 T MRI System. The lumen of the device
was obscured.

Scanning under the conditions defined above may be performed
afterimplantation.

The presence of other implants or medical circumstances of the patient may
require lower limits on some or all of the above parameters.

710 Medtronic Parkway LifeLine

Minneapolis, MN 55432-5604 CardioVascular Technical Support
USA Tel: (877) 526-7890

Tel: (763) 514-4000 Tel: (763) 526-7890
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Do you have interesting research results, observations,
human interest stories, reports of meetings, etc. to share?
Submit your manuscript to: RichardK@CCT.bz
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External Defibrillators (AEDs), according
to new research in the American Heart
Association’s journal Circulation.

An Automated External Defibrillator
(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.

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-of-
hospital 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, non-
traumatic 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.”

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

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, DORYV, 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.

“We have been very lucky to have Bob
Anderson return to his “roots” to co-
host 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, Co-
Director 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 co-
sponsored 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 ventricular Septal Defects,
Tetralogy of Fallot, Transposition of

CHiP NETWORK

CONGENITAL HEART INTERNATIONAL PROFESSIONALS

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.

| 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.

PICS-AICS VE

Pediatric and Adult Interventional Cardiac Symposium

MGM GRAND LAS VEGAS
SEPTEMBER 5-8, 2018
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the Great Arteries, Double Outlet
Right Ventricle, and isomerism with
Atrioventricular Septal Defect.

Through the program, participants will
receive a multimodal look at all aspects of
thedevelopingheartusingthelatestimaging
technologies (3D echocardiography
and CT angiography) and hands-on
demonstrations of pathologic specimens
of each lesion. In addition, developmental
embryology, clinical treatment for both
cardiac catheterization and cardio-thoracic
surgery will be covered in depth.

“The strength of the course is that it
gives a sound fundamental basis for
the understanding of Congenital Heart
Disease,” said Allada, adding, “The
survival for congenital heart disease has
vastly improved over the past decade, and
much of that can be attributed to the work
of people like Professor Anderson giving
us a greater understanding of how the
heart is malformed and how we can best
treat it.”

Registration details will be provided online
atwww.chp.edu/MasterClassCCM in June,
with enrollment limited to 75. This activity
has been approved for AMA PRA Category
1 Credit™ . The University of Pittsburgh
is an affirmative action, equal opportunity
institution.

For more information, contact Lynda
Cocco, 412-692-3216, at the Heart Institute
at Children’s Hospital of Pittsburgh of
UPMC.

CONGENITAL
CARDIOLOGY TODAY

CALL FOR CASES AND OTHER
ORIGINAL ARTICLES

Do you have interesting research
results, observations, human
interest stories, reports of meetings,
etc. to share?

Submit your manuscript to:
RichardK@CCT.bz

CONGENITAL
CARDIOLOGY TODAY

CALL FOR CASES AND OTHER
ORIGINAL ARTICLES

Do you have interesting research results,
observations, human interest stories,
reports of meetings, etc. to share?

Submit your manuscript to:
RichardK@CCT.bz

Title page should contain a brief title and
full names of all authors, their
professional degrees, and their
institutional affiliations. The principal
author should be identified as the first
author. Contact information for the
principal author including phone number,
fax number, email address, and mailing
address should be included.

Optionally, a picture of the author(s) may
be submitted.

No abstract should be submitted.

The main text of the article should be
written in informal style using correct
English. The final manuscript may be
between 400-4,000 words, and contain
pictures, graphs, charts and tables.
Accepted manuscripts will be published
within 1-3 months of receipt.
Abbreviations which are commonplace in
pediatric cardiology or in the lay literature
may be used.

Comprehensive references are not
required. We recommend that you
provide only the most important and
relevant references using the standard
format.

Figures should be submitted separately
as individual separate electronic files.
Numbered figure captions should be
included in the main Word file after the
references. Captions should be brief.
Only articles that have not been
published previously will be considered
for publication.

Published articles become the property
of the Congenital Cardiology Today and
may not be published, copied or
reproduced elsewhere without
permission from Congenital Cardiology
Today.

CONGENITAL CARDIOLOGY TODAY

© 2017 by Congenital Cardiology Today
(ISSN 1554-7787-print; ISSN 1554-0499-
online). Published monthly. All rights
reserved.

www.CongenitalCardiology Today.com

Publication Headquarters
11502 Elk Horn Dr. Ste. 201

Clarksburg, MD 20871 USA
Tel: +1.301.279.2005

Publishing Management

» Tony Carlson, Founder, President & Sr.
Editor - TCarlsonmd@gmail.com

* Richard Koulbanis, Group Publisher &
Editor-in-Chief - RichardK@CCT.bz

« John W. Moore, MD, MPH, Group
Medical Editor - JMoore@RCHSD.org

* Allan Berthe, Contributing Editor-
Special Projects

Editorial Board: Teiji Akagi, MD; Zohair Al
Halees, MD; Mazeni Alwi, MD; Felix
Berger, MD; Fadi Bitar, MD; Jacek
Bialkowski, MD; Mario Carminati, MD;
Anthony C. Chang, MD, MBA; John P.
Cheatham, MD; Bharat Dalvi, MD, MBBS,
DM; Horacio Faella, MD; Yun-Ching Fu,
MD; Felipe Heusser, MD; Ziyad M. Hijazi,
MD, MPH; Ralf Holzer, MD; Marshall
Jacobs, MD; R. Krishna Kumar, MD, DM,
MBBS; John Lamberti, MD; Gerald Ross
Marx, MD; Tarek S. Momenah, MBBS,
DCH; Toshio Nakanishi, MD, PhD; Carlos
A. C. Pedra, MD; Daniel Penny, MD, PhD;
James C. Perry, MD; P. Syamasundar
Rao, MD; Shakeel A. Qureshi, MD;
Andrew Redington, MD; Carlos E. Ruiz,
MD, PhD; Girish S. Shirali, MD; Horst
Sievert, MD; Hideshi Tomita, MD; Gil
Wernovsky, MD; Zhuoming Xu, MD, PhD;
William C. L. Yip, MD; Carlos Zabal, MD

FREE Subscription to Qualified
Professionals: Send your name, title(s),
hospital or practice name, work address
and url, phone, fax and email to:
sub@cct.bz.

Statements or opinions expressed in
Congenital Cardiology Today reflect the
views of the authors and sponsors, and
are not necessarily the views of
Congenital Cardiology Today.

Archiving Working Group

ipccc-awg.net

CONGENITAL CARDIOLOGY TODAY ¢ www.CongenitalCardiologyToday.com ¢ June 2017 14


http://www.CongenitalCardiologyToday.com
http://www.CongenitalCardiologyToday.com
mailto:TCarlsonmd%40gmail.com?subject=
mailto:RichardK%40CCT.bz?subject=
mailto:JMoore%40RCHSD.org?subject=
mailto:sub%40cct.bz?subject=
mailto:RichardK@CCT.bz
mailto:TCarlsonmd@gmail.com
mailto:bzRichardK@CCT.bz
mailto:orgJMoore@RCHSD.org
mailto:sub@cct.bzand
mailto:sub@cct.bz
mailto:RichardK@CCT.bz
http://www.congenitalcardiologytoday.com/Clicks/forward.php?fname=www.chp.edu/MasterClassCCM
http://www.congenitalcardiologytoday.com/Clicks/forward.php?fname=http://ipccc-awg.net
www.CongenitalCardiologyToday.com

Congenital Cardiac Care
Providers
in North America

at Hospitals
That Offer

Open Heart Surgery
for Children
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ATTENTION:

Division Chiefs of Pediatric Cardiology
and Fellowship Directors

The Directory is Being Updated

Over the next few weeks, we will be sending emails to you
with your hospital’s information as listed in the 2015 directory.

View your current listing at:
http://goo.gllyi3Tq6

If you or your hospital are not listed,
please send an email to: DIRECTORY@CCT.BZ
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Interventional Systems
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SHARING EXPERTISE
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Repositionable and Retrievable
Prior to Release

Tight and Compact Windings
Ensure Efficient Occlusion

Designed to Match Individual
Morphologies and Sizes

NIT-OCCLUD"” Coil System

for PDA Closure
Designed For the Safe and Atraumatic Occlusion of the
Congenital Heart Defect PDA (Patent Ductus Arteriosus)

INDICATIONS FOR USE:
The Nit-Occlud® PDA coil is a permanently implanted prosthesis indicated for percutaneous, transcatheter closure
of small to moderate size patent ductus arteriosus with a minimum angiographic diameter less than 4mm.

NIT-OCCLUD BRIEF STATEMENT:

Do not implant the Nit-Occlud PDA into patients who have endocarditis, endarteritis, active infection, pulmonary hypertension (calculated PVR greater
than 5 Wood Units), thrombus in a blood vessel through which access to the PDA must be obtained, thrombus in the vicinity of the implantation site

at the time of the implantation or patients with a body weight < 11 lbs. (5kg). An angiogram must be performed prior to implantation for measuring
length and diameter of the PDA. Only the pfm medical implantation delivery catheter should be used to implant the device. Administration of 50 units
of heparin per kg bodyweight should be injected after femoral sheaths are placed. Antibiotics should be given before (1 dose) and after implantation

(2 doses) to prevent infection during the implant procedure. Do not implant the Nit-Occlud PDA in an MR environment. Do not pull the Nit-Occlud

coil through heart valves or ventricular chambers. Contrast media should not be injected through the implantation catheter. The catheter must not be
connected to high pressure injectors. Patients may have an allergic response to this device due to small amounts of nickel that has been shown to be
released from the device in very small amounts. If the patient experiences allergic symptoms, such as difficulty in breathing or swelling of the face or
throat, he/she should be instructed to seek medical assistance immediately. Antibiotic prophylaxis should be performed to prevent infective endocarditis
during first 6 months after coil implantation. Potential Adverse Events: Air embolism, Allergic reaction to drug/contrast, Apnea, Arrhythmia requiring
medical treatment or pacing, Arteriovenous fistula, Bacterial endocarditis, Blood loss requiring transfusion, Chest pain, Damage to the tricuspid or
pulmonary valves, Death, Embolization of the occluder, requiring percutaneous or surgical intervention, Endarteritis, False aneurysm of the femoral
artery, Fever, Headache/ Migraine, Heart failure, Hemolysis after implantation of the occluder, Hypertension, Hypotension or shock, Infection, Myocardial
infarction, Occluder fracture or damage, Perforation of the heart or blood vessels, Stenosis of the left pulmonary artery or descending thoracic aorta,
Stroke/TIA, Thromboembolism (cerebral or pulmonary), Valvular Regurgitation, Vessel damage at the site of groin puncture (loss of pulse, hematoma etc.).
Nit-Occlud is a registered trademark of pfm medical Inc.

Rx only CV9064 - 5/17 ©2017 B. Braun Interventional Systems Inc.

Distributed by:

B.Braun Interventional Systems Inc.

824 Twelfth Avenue | Bethlehem, PA 18018 | USA

Tel 877 836 2228 | Fax 610 849 1334 | www.bisusa.org
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