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Education, training, and accreditation of Neonatologist
Performed Echocardiography in Europe—framework
for practice
Yogen Singh1, Charles Christoph Roehr2, Cecile Tissot3, Sheryle Rogerson4, Samir Gupta5, Kajsa Bohlin6, Morten Breindahl7,
Afif El-Khuffash8,9 and Willem P. de Boode10 on behalf of the European Special Interest Group
‘Neonatologist Performed Echocardiography’ (NPE)

There is a growing interest worldwide in using echocardiography in the neonatal unit to act as a complement to the clinical
assessment of the hemodynamic status of premature and term infants. However, there is a wide variation in how this tool is
implemented across many jurisdictions, the level of expertise, including the oversight of this practice. Over the last 5 years, three
major expert consensus statements have been published to provide guidance to neonatologists performing echocardiography,
with all recommending a structured training program and clinical governance system for quality assurance. Neonatal practice in
Europe is very heterogeneous and the proximity of neonatal units to pediatric cardiology centers varies significantly. Currently,
there is no overarching governance structure for training and accreditation in Europe. In this paper, we provide a brief description
of the current training recommendations across several jurisdictions including Europe, North America, and Australia and describe
the steps required to achieve a sustainable governance structure with the responsibility to provide accreditation to neonatologist
performed echocardiography in Europe.
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PREAMBLE
There is growing interest in the utility of echocardiography
performed by neonatologists in clinical decision making for
preterm and term infants with hemodynamic instability.1–3 In
fact, recent studies demonstrate that Neonatologist-Performed
Echocardiography (NPE) is already being used in many neonatal
units across Europe.4 However, the clinical application of NPE, its
availability, the expertise of personnel performing the studies, and
access to pediatric cardiology support remain highly variable. This
could relate to the heterogeneity of neonatology services in
Europe4 and, more importantly, variable proximity between
pediatric cardiology services and neonatal intensive care units
(NICUs).
Despite its rapidly growing popularity and fast adoption into

the clinical practice, there is a lack of a training program and
accreditation process that can provide quality assurance to the
clinicians.5 There are significant concerns among neonatologists
and pediatric cardiologists alike regarding the level of expertise of
end users and available training programs for emerging neona-
tologists. Misdiagnosis, resulting in inappropriate management,
could potentially lead to patient harm.6 However, several studies

have shown that the use of NPE in the neonatal intensive care unit
has resulted in an improvement in patient care without any
adverse effects.7–9 Over the last 5 years, three expert consensus
statements have been published to provide training recommen-
dations; all statements have emphasized the urgent need to
develop a structured training program and standard operating
procedures for clinical practice to provide quality assurance.10–12

The practice guidelines and recommendations for the use of
targeted neonatal echocardiography (TNE), endorsed by The
American Society of Echocardiography, European Association of
Echocardiography, and Association for European Pediatric Cardi-
ology, provide an excellent structured approach to standardized
training and maintenance of competency.11 Certain aspects of the
suggested outline for training are currently not achievable in
many European countries.6,12–14 This has prompted the need to
develop local training programs to account the diversity and
uniqueness of training centers across Europe.
In 2016, an expert consensus statement on NPE training and

accreditation in the UK was published. The contents have been
endorsed by the British Congenital Cardiac Association, Pediatri-
cians with Expertise in Cardiology Special Interest Group and
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Neonatologists with Interest in Cardiology and Haemodynamics
group.12 More recently, the European Special Interest Group for
NPE, endorsed by the European Society for Pediatric Research
(ESPR) and the European Society for Neonatology (ESN), published
its recommendations for NPE in Europe after considering the
heterogeneous nature of training facilities, personnel, and
infrastructure across Europe.6 They acknowledged, however, that
to maintain the high standards of care and patient safety there
should be minimum agreed standards for training and main-
tenance of NPE skills. A close collaboration with the pediatric
cardiologists during the training and beyond is essential.
In Australia, a Neonatal Certificate in Clinician Performed

Ultrasound (CCPU) has predated all the recently published
guidelines and currently provides the only accredited training
pathway in existence for cardiac, brain, and abdominal ultrasound
in neonatology. The Australian Society of Ultrasound in Medicine
(ASUM) should be commended for developing and instituting this
program (http://www.asum.com.au). This program operates on the
premise that CHD has been excluded by a pediatric cardiologist or
an equivalently trained person, which is generally done by review
of the initial scan by the nominated expert.
An overview of all current guidelines is summarized in Table 1.

TOWARD CERTIFICATION AND ACCREDITATION IN NPE
ACROSS EUROPE
There is a lack of an overarching governance structure for NPE
across Europe. The recently published training guidelines provide
recommendations for training and skill acquisition but do not
outline how those recommendations can be implemented across
Europe. The aim is to form a pan European Neonatologist
Performed Echocardiography Certification Program, which is
endorsed by all the relevant stakeholders comprising a collabora-
tion between neonatal and pediatric cardiology bodies. This
program should be endorsed by the ESPR and the European Board
of Neonatology (EBN) and its first role should be to provide
accreditation to units capable of delivering the training require-
ments recently outlined by our group.6 Currently, there are two
certification processes that neonatologists can avail of.

1. Certification and accreditation in CHD by the European
Association of Cardiovascular Imaging (EACVI) and Associa-
tion for European Pediatric Cardiology (AEPC): as the name
suggests, this certification focusses on the identification and
diagnosis of structural abnormalities (http://www.escardio.
org). The European NPE working group acknowledges that
this is a robust certification process, however, this accred-
itation is not the best option for NPE training, which is
primarily focused on the performance of echocardiography
to evaluate heart function and hemodynamic. The goal of
NPE training is not to achieve competency in diagnosing
complex congenital heart defects, pre- and postoperatively.
Neonatologists trained in NPE should be confident in
defining normality and recognizing abnormality on echo-
cardiography. The needs of clinicians performing NPE are
very different from those of pediatricians with expertise in
cardiology or pediatric cardiologists.

2. In Australia, a Neonatal Certificate in Clinician Performed
Ultrasound provides accreditation in neonatal cardiac, brain,
and abdominal ultrasound, and is the only accredited
training pathway currently in existence for neonatologists
(http://www.asum.com.au). As this program does not
require establishing structural normality of heart and
includes other organ scans, it cannot be adopted per se
toward a European standard. The governance structure of
this program does not include a collaboration with pediatric
cardiology.6

Our goal is to develop a pan European Neonatologist Performed
Echocardiography Certification Program with close collaboration
with the Association for European Pediatric Cardiology. The goal
of certification is to set a European standard for competence and
excellence in NPE, and ultimately protect patients from under-
going NPE examinations performed by unqualified persons. This
would provide quality assurance to the neonatologists, pediatric
cardiologists, parents and all other stake holders in providing care
to the vulnerable babies in NICU. Our colleagues in Canada (some
of whom are authors on this manuscript) have already started the
process of achieving accreditation for targeted neonatal echo-
cardiography (TNE) through the Royal College of Physicians of
Canada via a 1 year of dedicated TNE training. This will be
recognized as an area of a focused competency for which a
diploma is awarded.

THE NEXT STEPS
A recognized accreditation process will help in making the clinical
governance robust and hence would provide quality assurance.
Certification in NPE will bring credibility and professional
legitimacy to clinicians performing NPE by demonstrating their
competency in gaining this certification. We envisage the following
key elements for NPE certification and accreditation process:

● Certification program should be run by the neonatologists
with advanced echocardiography skills in collaboration with
pediatric cardiologists under the auspices of European Society
for Pediatric Research and European Board of Neonatology.
We aim to get endorsement by the national working parties
and interest groups in Neonatology and Pediatric Cardiology
as well as the Association for European Pediatric Cardiology
(AEPC).

● Certification program should involve a combination of
summative assessment (NPE based exam) and formative
assessment (structured feedback from DOPS, review of log-
books, and NPE trainer’s report). Re-certification process should
involve review of the logbooks to maintain the competencies.

● Accreditation of NPE training centers across Europe and
individuals carrying out the training; certification program
should allow the assessment of local training infrastructure
and should be accountable for the provision of accreditation,
training oversight, and direct continuing assessment.

● Accreditation could be reviewed every 5 years for re-certification
and be based on evidence of continuing professional develop-
ment in the field, performance of a minimum number of NPE
studies/year, review of the logbook of scans performed, and a
potentially formal evaluation of image acquisition.

CONCLUSION
In the absence of a standardized structured training program for
NPE, there remains significant variation in skills sets of clinicians
performing echocardiograms. The clinical governance structure
for NPE remains sub-optimal and it is necessary to establish a
quality assurance system that can ensure ongoing improvements
in patient safety in NICU. There is an urgent need to develop
standard operating procedures for clinical NPE programs, a
comprehensive curriculum for training, and formalized mechan-
ism of accreditation of centers in collaboration with pediatric
cardiology. Furthermore, NPE should be incorporated into a
revised version of the European Curriculum and Assessment
Framework for Subspecialty Training in Neonatology. The
European Society for Pediatric Research and European Board of
Neonatology acknowledge the importance of streamlining the
NPE training and are supporting the NPE working group in

Education, training, and accreditation of Neonatologist…
Y Singh et al.

S14

Pediatric Research (2018) 84:S13 – S17

1
2
3
4
5
6
7
8
9
0
()
;,:

http://www.asum.com.au
http://www.escardio.org
http://www.escardio.org
http://www.asum.com.au


Ta
bl
e
1.

C
u
rr
en

t
tr
ai
n
in
g
g
u
id
el
in
es

R
es
p
o
n
si
b
le

o
rg
an

iz
at
io
n

an
d

n
o
m
en

cl
at
u
re

ES
PR

N
PE

G
u
id
el
in
e

N
eo

n
at
o
lo
g
is
t-
p
er
fo
rm

ed
ec
h
o
ca
rd
io
g
ra
p
h
y
(N
PE

)

A
SE

/E
A
E/
A
EP

C
TN

E
G
u
id
el
in
e

Ta
rg
et
ed

n
eo

n
at
al

ec
h
o
ca
rd
io
g
ra
p
h
y
(T
N
E)

N
o
PE

U
K
G
u
id
el
in
e

N
eo

n
at
o
lo
g
is
t-
p
er
fo
rm

ed
ec
h
o
ca
rd
io
g
ra
p
h
y
(N
o
PE

)

C
C
PU

A
u
st
ra
lia
n
G
u
id
el
in
e

C
lin

ic
ia
n
-p
er
fo
rm

ed
u
lt
ra
so
u
n
d
(C
PU

)

Ju
ri
sd

ic
ti
on

Eu
ro
p
e

N
or
th

A
m
er
ic
a

U
n
it
ed

K
in
g
d
om

A
us
tr
al
ia

Pr
e-
co

u
rs
e

p
re
p
ar
at
io
n

D
em

o
n
st
ra
te

u
n
d
er
st
an

d
in
g
o
f
th
e

p
h
ys
ic
s
o
f
u
lt
ra
so
u
n
d

N
o
t
sp
ec
ifi
ed

B
as
ic
s
o
f
n
eo

n
at
al

ec
h
o
;a

tt
en

d
ec
h
o
co

u
rs
e

Ec
h
o
b
as
ic

co
u
rs
e;

o
n
lin

e
p
h
ys
ic
s

o
f
u
lt
ra
so
u
n
d
co

u
rs
e

Ph
as
e
1

B
as
ic

ec
h
o
tr
ai
n
in
g

C
or
e/
b
as
ic

tr
ai
n
in
g

O
n
e
p
h
as
e
of

tr
ai
n
in
g

B
as
ic

g
ra
d
e

N
u
m
b
er

o
f
sc
an

s
>
10

0
sc
an

s—
to
ta
l
n
u
m
b
er

d
et
er
m
in
ed

b
y
tr
ai
n
er

15
0
p
er
fo
rm

ed
/1
50

re
vi
ew

ed
M
in
im

u
m

10
0
sc
an

s
50

ca
rd
ia
c
sc
an

s

N
at
u
re

o
f
sc
an

s
70

%
m
u
st

b
e
n
o
rm

al
80

%
o
f
sc
an

s
m
u
st

b
e
ab

n
o
rm

al
50

w
it
h
st
ru
ct
u
ra
l/
fu
n
ct
io
n
al

p
at
h
o
lo
g
y

N
o
rm

al
an

at
o
m
y.
N
IC
U
se
tt
in
g

sc
an

s;
PD

A
;P

PH
N

Ec
h
o

co
m
p
et
en

ci
es

St
an

d
ar
d
vi
ew

s;
PW

&
C
W

D
o
p
p
le
r;

M
-m

o
d
e;

C
h
am

b
er

d
im

en
si
o
n
s;
FS

&
EF
;c
o
n
fi
rm

n
o
rm

al
st
ru
ct
u
ra
l
an

at
o
m
y

St
an

d
ar
d
vi
ew

s;
PW

&
C
W

D
o
p
p
le
r;
M
-M

o
d
e;

C
h
am

b
er

d
im

en
si
o
n
s;
FS

&
EF
;N

o
te

ru
le

o
u
t
C
H
D

b
y
ca
rd
io
lo
g
is
t

Ex
p
o
su
re

to
al
l
co

m
m
o
n
ly

en
co

u
n
te
re
d
d
is
ea
se

st
at
es

an
d

re
co

g
n
it
io
n
o
f
ab

n
o
rm

al
an

at
o
m
y

2D
ac
q
u
is
it
io
n
;r
o
u
ti
n
e
vi
ew

s;
FS

;
PW

&
C
W

D
o
p
p
le
r;
M
-m

o
d
e

D
u
ra
ti
o
n

6
m
o
n
th
s
m
in
im

u
m

4–
6
M
o
n
th
s

12
m
o
n
th
s

U
n
sp
ec
ifi
ed

Pl
ac
e
o
f
tr
ai
n
in
g

N
IC
U
an

d
/o
r
p
ed

ia
tr
ic

ca
rd
io
lo
g
y

Ec
h
o
la
b
o
ra
to
ry

Pe
d
ia
tr
ic

ca
rd
io
lo
g
y
an

d
N
IC
U

N
IC
U

Ev
al
u
at
io
n

5
o
b
se
rv
ed

ec
h
o
ca
rd
io
g
ra
m
s

Fo
rm

al
ev
al
u
at
io
n
u
n
sp
ec
ifi
ed

10
D
O
PS

Su
p
er
vi
so
r
si
g
n
o
ff

Ph
as
e
2

A
d
va

n
ce
d
ec
h
o
tr
ai
n
in
g

A
d
va

n
ce
d
tr
ai
n
in
g

A
d
va

n
ce

g
ra
d
e

N
u
m
b
er

o
f
sc
an

s
>
10

0
sc
an

s—
to
ta
l
n
u
m
b
er

d
et
er
m
in
ed

b
y
tr
ai
n
er

15
0
p
er
fo
rm

ed
/1
50

re
vi
ew

ed
Tw

o
-d
ay

ad
va
n
ce
d
co

u
rs
e
an

d
50

ca
rd
ia
c
u
lt
ra
so
u
n
d
s

N
at
u
re

o
f
sc
an

s
U
p
to

20
sc
an

s
w
it
h
C
H
D

U
n
sp
ec
ifi
ed

—
N
IC
U
se
tt
in
g

50
%

w
it
h
ab

n
o
rm

al
it
ie
s

A
d
d
it
io
n
al

co
m
p
et
en

ci
es

In
te
rp
re
t
sc
an

s
in

th
e
cl
in
ic
al

co
n
te
xt
.

A
ss
es
sm

en
t
o
f
PD

A
;P

PH
N
;m

yo
ca
rd
ia
l

p
er
fo
rm

an
ce
;c
en

tr
al

lin
es

D
et
er
m
in
e
sy
st
o
lic

an
d
d
ia
st
o
lic

fu
n
ct
io
n
in

co
n
te
xt

o
f

lo
ad

in
g
co

n
d
it
io
n
s;
p
er
ic
ar
d
ia
l
fl
u
id

as
se
ss
m
en

t;
p
u
lm

o
n
ar
y
h
yp

er
te
n
si
o
n
;c
en

tr
al

lin
e
ap

p
ra
is
al

PD
A
as
se
ss
m
en

t;
ca
rd
ia
c
o
u
tp
u
t

m
ea
su
re
m
en

ts
;P

PH
N

as
se
ss
m
en

t;
re
co

g
n
iz
e
co

m
m
o
n

C
H
D

D
u
ra
ti
o
n

6–
12

m
o
n
th
s

4–
6
m
o
n
th
s

U
n
sp
ec
ifi
ed

Pl
ac
e
o
f
tr
ai
n
in
g

N
IC
U
an

d
/o
r
p
ed

ia
tr
ic

ca
rd
io
lo
g
y

N
IC
U

N
IC
U

Ev
al
u
at
io
n

D
em

o
n
st
ra
te

n
o
rm

al
an

at
o
m
y;

PD
A
;

PP
H
N
;i
n
fa
n
t
w
it
h
H
IE

D
ir
ec
t
su
p
er
vi
si
o
n
—

u
n
sp
ec
ifi
ed

Su
p
er
vi
so
r
si
g
n
o
ff

M
ai
n
te
n
an

ce
o
f

co
m
p
et
en

ce
50

sc
an

s
p
er

an
n
u
m
;e

st
ab

lis
h
fo
rm

al
lin

k
w
it
h
p
ed

ia
tr
ic

ca
rd
io
lo
g
y

10
0
sc
an

s
p
er

an
n
u
m
;p

ar
ti
ci
p
at
io
n
in

ec
h
o
co

n
fe
re
n
ce
s

an
d
tr
ai
n
in
g
co

u
rs
es

50
sc
an

s
p
er

an
n
u
m
;e

st
ab

lis
h

fo
rm

al
lin

k
w
it
h
p
ed

ia
tr
ic

ca
rd
io
lo
g
y

R
ec
er
ti
fi
ca
ti
o
n
ev
er
y
5
ye
ar
s.

Se
e
te
xt

fo
r
fu
rt
h
er

d
et
ai
ls

N
IC
U
n
eo

n
at
al
in
te
n
si
ve

ca
re

u
n
it
,P
D
A
p
at
en

t
d
u
ct
u
s
ar
te
ri
o
su
s,
PP
H
N
p
er
si
st
en

t
p
u
lm

o
n
ar
y
h
yp

er
te
n
si
o
n
o
f
th
e
n
ew

b
o
rn
,P
W

p
u
ls
ed

w
av
e,
CW

co
n
ti
n
u
o
u
s
w
av
e,
FS

fr
ac
ti
o
n
al
sh
o
rt
en

in
g
,E
F
ej
ec
ti
o
n
fr
ac
ti
o
n
,

CH
D
co

n
g
en

it
al

h
ea
rt

d
is
ea
se
,H

IE
h
yp

o
xe
m
ic

is
ch

em
ic

en
ce
p
h
al
o
p
at
h
y

Education, training, and accreditation of Neonatologist…
Y Singh et al.

S15

Pediatric Research (2018) 84:S13 – S17



developing NPE accreditation/certification program that can be
used across Europe and beyond.

ACKNOWLEDGEMENTS
All members of the European Special Interest Group ‘Neonatologist Performed
Echocardiography’ are listed in the appendix. All these members have substantially
contributed to the conception and revision of the manuscript and approved the final
version to be published. Financial support of publication costs by the European
Society for Paediatric Research (ESPR) is gratefully acknowledged.

ADDITIONAL INFORMATION
Competing interests: A.E.K. is in receipt of an Irish Health Research Board Clinical
Trials Network Grant (HRB CTN 2014-10) and an EU FP7/2007-2013 grant (agreement
no. 260777, The HIP Trial). A.G. owned equity in Neonatal Echo Skills and has received
grant support from the American Heart Association. D.V.L. is in receipt of an EU FP7/
2007-2013 (agreement no 260777 the HIP trial). E.D. received lecture fees and
consulting fees from Chiesi Pharmaceutical. E.N. received grant support from
Research Council of Norway and Vestfold Hospital Trust. K.B. received lecture fees
from Chiesi Pharmaceutical. M.B. holds a patent, “Thermal shield for the newborn
baby”. S.G. received grant support from National Institute of Health Research, Health
Technology Assessment (11/92/15), UK. S.R. received lecture fees for Phillips
Ultrasound and GE Ultrasound. W.P.B. has received grant support from The
Netherlands Organization for Health and Development (ZonMw; grant number
843002622 and 843002608). Z.M. has received lecture fees from Chiesi Pharmaceu-
tical. The remaining authors declared no competing interests.

Publisher's note: Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

APPENDIX
European Special Interest Group ‘Neonatologist Performed
Echocardiography’ (NPE), endorsed by the European Society
for Paediatric Research (ESPR) and European Board of
Neonatology (EBN)
de Boode W. P. (chairman), Department of Neonatology,

Radboud University Medical Center, Radboud Institute for Health
Sciences, Amalia Children’s Hospital, Nijmegen, The Netherlands
(willem.deboode@radboudumc.nl)
Austin T., Department of Neonatology, Rosie Hospital, Cam-

bridge University Hospitals NHS Foundation Trust, Cambridge,
United Kingdom (topun.austin@addenbrookes.nhs.uk)
Bohlin K., Department of Neonatology, Karolinska University

Hospital, Karolinska Institutet, Stockholm, Sweden (kajsa.
bohlin@ki.se)
Bravo M. C., Department of Neonatology, La Paz University

Hospital, Madrid, Spain (mcarmen.bravo@salud.madrid.org)
Breatnach C. R., Department of Neonatology, The Rotunda

Hospital, Dublin, Ireland (colm.breatnach@gmail.com)
Breindahl M., Karolinska University Hospital, Karolinska Institu-

tet, Stockholm, Sweden (morten.breindahl@sll.se)
Dempsey E., INFANT Centre, Cork University Maternity Hospital,

University College Cork, Ireland (g.dempsey@ucc.ie)
El-Khuffash A., Department of Neonatology, The Rotunda

Hospital, Dublin, Ireland; Department of Pediatrics, The Royal
College of Surgeons in Ireland, Dublin, Ireland (afifelkhuffash@
rcsi.ie)
Groves A. M., Division of Newborn Medicine, Mount Sinai Kravis

Children’s Hospital, New York, NY, USA (alan.groves@mssm.edu)
Gupta S., University Hospital of North Tees, Durham University,

Stockton-on-Tees, United Kingdom (samir.gupta@nth.nhs.uk)
Horsberg Eriksen B., Department of Pediatrics, Møre and

Romsdal Hospital Trust, Ålesund, Norway (beate.eriksen@me.com)
Levy P. T., Department of Pediatrics, Washington University

School of Medicine, Saint Louis, MO, USA; Department of
Pediatrics, Goryeb Children’s Hospital, Morristown, NJ, USA
(Levy_P@kids.wustl.edu)

McNamara P. J., Departments of Pediatrics and Physiology,
University of Toronto, Toronto, ON, Canada (patrick.mcnamara@
sickkids.ca)
Molnar Z., John Radcliffe Hospital, Oxford, United Kingdom

(zoltan.Molnar@ouh.nhs.uk)
Nestaas E., Institute of Clinical Medicine, Faculty of Medicine,

University of Oslo, Norway; Department of Cardiology and Center
for Cardiological Innovation, Oslo University Hospital, Rikshospita-
let, Oslo, Norway; Department of Paediatrics, Vestfold Hospital
Trust, Tønsberg, Norway (nestaas@hotmail.com)
Rogerson S. R., The Royal Women's Hospital, Parkville, VIC,

Australia (sheryle.Rogerson@thewomens.org.au)
Roehr C. C., Department of Paediatrics, University of Oxford,

John Radcliffe Hospital, Oxford, United Kingdom (charles.roehr@
paediatrics.ox.ac.uk)
Savoia M., Azienda Ospedaliero-Universitaria S. Maria della

Misericordia, Udine, Italy (marilena.savoia@gmail.com)
Schubert U., Department of Clinical Science, Intervention and

Technology, Karolinska Institutet, Stockholm, Sweden (ulfschu-
bert@gmx.de)
Schwarz C. E., Department of Neonatology, University Chil-

dren’s Hospital of Tübingen, Tübingen, Germany (c.schwarz@med.
uni-tuebingen.de)
Sehgal A., Department of Pediatrics, Monash University,

Melbourne, Australia (arvind.sehgal@monash.edu)
Singh Y., Addenbrooke's Hospital, Cambridge University

Hospitals NHS Foundation Trust, Cambridge, United Kingdom
(yogen.Singh@nhs.net)
Slieker M. G., Department of Paediatric Cardiology, Radbou-

dumc Amalia Children’s Hospital, Nijmegen, The Netherlands
(Martijn.Slieker@radboudumc.nl)
Tissot C., Department of Pediatrics, Clinique des Grangettes,

Chêne Bougeries, Switzerland (cecile.tissot@hotmail.com)
van der Lee R., Department of Neonatology, Radboud

University Medical Center, Radboud Institute for Health Sciences,
Amalia Children’s Hospital, Nijmegen, The Netherlands (Robin.
vanderLee@radboudumc.nl)
van Laere D., Department of Pediatrics, Antwerp University

Hospital UZA, Edegem, Belgium (david.VanLaere@uza.be)
van Overmeire B., Department of Neonatology, University

Hospital Brussels, Brussels, Belgium (bart.van.overmeire@erasme.
ulb.ac.be)
van Wyk L., Department of Paediatrics & Child Health,

University of Stellenbosch, Cape Town, South Africa (lizelle@sun.
ac.za)

REFERENCES
1. El-Khuffash, A. F. & McNamara, P. J. Neonatologist-performed functional echo-

cardiography in the neonatal intensive care unit. Semin. Fetal Neonatal Med. 16,
50–60 (2011).

2. Kluckow, M., Seri, I. & Evans, N. Functional echocardiography: an emerging clinical
tool for the neonatologist. J. Pediatr. 150, 125–130 (2007).

3. Sehgal, A. & McNamara, P. J. Does point-of-care functional echocardiography
enhance cardiovascular care in the NICU? J. Perinatol. 28, 729–735 (2008).

4. Roehr, C. C. et al. Investigating the European perspective of neonatal point-of-
care echocardiography in the neonatal intensive care unit--a pilot study. Eur. J.
Pediatr. 172, 907–911 (2013).

5. Breindahl, M. et al. The European database for subspecialist training in neona-
tology - transparency achieved. Neonatology 103, 74–82 (2013).

6. de Boode, W. P. et al. Recommendations for neonatologist performed echo-
cardiography in Europe: consensus statement endorsed by European Society for
Paediatric Research (ESPR) and European Society for Neonatology (ESN). Pediatr.
Res. 80, 465–471 (2016).

7. Nguyen, J., Cascione, M. & Noori, S. Analysis of lawsuits related to point-of-care
ultrasonography in neonatology and pediatric subspecialties. J. Perinatol. 36,
784–786 (2016).

8. Moss, S. Evaluation of echocardiography on the neonatal unit. Arch. Dis. Child.
Fetal Neonatal Ed. 88, 287F–291F (2003).

Education, training, and accreditation of Neonatologist…
Y Singh et al.

S16

Pediatric Research (2018) 84:S13 – S17



9. Mukerji, A., Diambomba, Y., Lee, S. K. & Jain, A. Use of targeted neonatal echo-
cardiography and focused cardiac sonography in tertiary neonatal intensive care
units: time to embrace it? J. Ultrasound Med. 35, 1579–1591 (2016).

10. de Boode, W. P. Clinical monitoring of systemic hemodynamics in critically ill
newborns. Early Hum. Dev. 86, 137–141 (2010).

11. Mertens, L. et al. Targeted neonatal echocardiography in the neonatal intensive
care unit: practice guidelines and recommendations for training writing group
of the American Society of Echocardiography (ASE) in collaboration with the
European Association of Echocardiography (EAE) and the Association for Eur-
opean Pediatric Cardiologists (AEPC). J. Am. Soc. Echocardiogr. 24, 1057–1078
(2011).

12. Singh, Y. et al. Expert consensus statement “Neonatologist-performed Echo-
cardiography (NoPE)”-training and accreditation in UK. Eur. J. Pediatr. 175,
281–287 (2016).

13. El-Khuffash, A., Herbozo, C., Jain, A., Lapointe, A. & McNamara, P. J.
Targeted neonatal echocardiography (TnECHO) service in a Canadian
neonatal intensive care unit: a 4-year experience. J. Perinatol. 33, 687–690
(2013).

14. Evans, N. & Kluckow, M. Neonatology concerns about the TNE consensus state-
ment. J. Am. Soc. Echocardiogr. 25, 242 (2012). author reply-3.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://creativecommons.
org/licenses/by/4.0/.

© The Author(s) 2018

Education, training, and accreditation of Neonatologist…
Y Singh et al.

S17

Pediatric Research (2018) 84:S13 – S17

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Education, training, and accreditation of Neonatologist Performed Echocardiography in Europe&#x02014;framework for�practice
	Preamble
	Toward certification and accreditation in NPE across Europe
	The next steps
	Conclusion
	Acknowledgements
	Competing interests
	ACKNOWLEDGMENTS
	Appendix




