
News Bulletin

Health-F2-2008-223040

Gene- Environment 
Interactions

in Heart Development

www.CHeartED.eu

April 2010

CHeartED will perform a genome-wide 
association study to identify genes 
involved in the occurrence of tetralogy
of Fallot as well as in the mechanism by 
which maternal diabetes affects cardiac 
development. Professor Judith 
Goodship is one of the four 
investigators from Newcastle involved in 
patient sample collection. Her research 
group is at the Institute of Human 
Genetics of the University of Newcastle 
upon Tyne. In this second CHeartED
News Bulletin, Professor Goodship will 
give us an update on the start of 
workpackage 1a.

Infants born to diabetic mothers with pre-
existing diabetes have an increased risk of 
cardiovascular malformations. Goodship: In 
close collaboration with Professor Bernard 
Keavney, we will use our expertise in 
genetic association studies to search for
gene-environment interactions that
predispose to congenital malformation. We 
aim at identifying modifications to diet or 
medication that would ameliorate the risk 
associated with maternal diabetes. In this 
project we will compare genetic variation in 
four groups as shown in the following grid.



56.9PDA (patent ductus arteriosus; birthweight>2.5kg)

3.7-17.9Outflow tract defects

3.9HLHS (Hypoplastic left heart syndrome)

2.9-20.2Septal defects

10.6AVSD (Atrioventricular septal defect)

3.8-27.2d-TGA (Transposition great arteries)

8.3Laterality

5.5Conotruncal

3.1-18All defects

Relative riskDefect

Figures from review undertaken by American Heart Association, Circulation (2007) 115(23): 2995-3014

Congenital heart defects in offspring of diabetic mothe rs

Children (and adults) without malformations 
whose mothers are not diabetic

Children (and adults) who do not have a 
malformation whose mothers are diabetic

Children (and adults) with congenital heart 
disease whose mothers are not diabetic

Children (and adults) with congenital heart 
disease whose mothers are diabetic

For many years we, in Newcastle, have 
been collecting samples from children and 
adults who have congenital heart disease 
(the grey box). Data of unaffected 
individuals who do not have congenital 
heart disease and do not have diabetic 
mothers (yellow box) are publicly available  
from the Wellcome Trust case control 
consortium. 
In workpackage 1, our challenge is 
to recruit offspring of diabetic women, both
those with congenital heart disease and 
those who do not have a malformation (the 
blue boxes). Initially three CHeartED
partners were contributing to this effort: 
Bergen (Norway), Utrecht (The 
Netherlands) and Newcastle Upon Tyne 
(U.K.). To reach our target by the end of 
2012 we increased recruitment by rolling 
out the CHeartED study to other National 
Health Service (NHS) hospital sites both in 
the North East of England and other parts 
of the U.K. via the Diabetes Research 
Network. The recruiting centers are 
depicted in the figure on the next page.

There were several steps to be taken 
before participants could be recruited into 
the study. 
• Ethical approval was granted in July 2008 
by Durham and Tees Valley Research 
Ethics Committee.  
• Newcastle Upon Tyne Hospitals NHS 
Foundation Trust is the sponsor of the 
study in the U.K. and the Research & 
Development Committee gave approval in 
October 2008.
• The study was adopted by the North East 
& Cumbria Diabetes Research network 
(NECDRN) (www.ukdrn.org/lrn_nec.html).  
The NECDRN is part of the National 
Institute for Health Research Clinical 
Research Network and forms part of the 
UK Clinical Research Network.  The 
Networks support and deliver high quality 
clinical research studies to achieve benefits 
for people with diabetes, or at risk of 
developing diabetes. 
• Between July and October 2009, the 
study was approved by all Research & 
Development Committees.



The Regional Maternity Survey Office 
(R.M.S.O.) (www.rmso.co.uk) plays an 
important role in this study. The R.M.S.O. 
is based at Newcastle University and has 
been collecting information about  
congenital abnormalities and diabetes in 
pregnancy since 1985 for the Northern
congenital abnormality survey (NorCAS). 
The NorCAS database consists of 
maternal and baby details on all structural 
congenital anomalies and chromosomal 
abnormalities that end in termination, 
spontaneous abortion after 20 weeks, 
stillbirth or livebirth. Since 1994, the 
R.M.S.O. has also been collecting data for
the Diabetes in pregnancy survey
(NorDIP). The purpose of NorDIP was to 
improve the pregnancy outcomes for 
women with Diabetes Mellitus and their 
babies.  Records are being retrieved from 
the NorDIP database regarding diabetes 
control, type of diabetes, body mass index, 
smoking status, uptake of folic acid, 
gestation at delivery and birth weight of the 
child. Additional information relating to 
social status such as ethnicity, occupation, 

educational qualifications and age at 
leaving full-time education of each parent of 
the offspring is provided directly by the 
mothers. 
For our project, the R.M.S.O. provided each 
site with a list of women with Type 1 and 
Type 2 Diabetes Mellitus who had given 
birth in their locality since 1994. These 
mothers have been contacted directly by 
the P.I.s by letter or in person. Response 
rates varied from 32% at Gateshead, 34% 
at Newcastle PCT and 43% at Sunderland.  
The total number of children who have 
been consented into the study and have 
provided saliva samples currently stands at 
85; 83 in the control arm and 2 affected 
children.  We need to reach our target of 
250 children in the control arm and 100 in 
the affected children arm by the end of 
2012.  Therefore, we are very pleased to 
welcome on board Prof Jill Clayton-Smith 
and Dr Mike Maresh of the Manchester 
Royal Infirmary who are currently setting up 
the study and are about to start recruiting 
both affected children and their siblings.

Recruiting Centers

���������	�
��
����	����	����������������

 

 
 

 

 

 
 

��
��������������������������� 	���� ���!��������
��	��"�#��$�!		#�$�%���#���	��������#�&������

��
���������� ����'����(������
)���!���������
�$	���

��
��������%	��(�����	�%�������
)��'$����*������������#��+��##	� �,������$������
��� #
�������	�������	� �)��-������������$������


!����$��#��)��"	����� *����������������������������� ���������������������������������

+��#�����#��)��,�$�� �����

��##���-�	��$��
��	��,�#�����	�� ��#�
������������	�� �)��-������������$������


����$������,	��������� ����
��	��"����'����	�.+ ��$���#�)����/�������$

�����$����	����#
����	���!����#�0�����

Contacts for further information:
Prof. Judith Goodship:  j.a.goodship@ncl.ac.uk
Linda Sneddon:  l.m.sneddon@ncl.ac.uk
Lorna Ingoe:  lorna.ingoe@nuth.nhs.uk



Contact:
Coordinator: Prof. dr. AFM Moorman
tel: +31-(0)20-5664928 or 5664647 (project manager)
e-mail: A.F.Moorman@amc.uva.nl

Dissemination manager:
HPJC de Leeuw, PhD
tel: +31-(0)70-3155519
e-mail: h.deleeuw@hartstichting.nl

General remarks for CHeartED consortium

Meeting

The 1st Annual Meeting will be held in Zürich, 
Switzerland on June 8 and 9 2010. You will find 
more information about this meeting on the 
website www.chearted.eu.

Website

• We ask you to check the information on the website. If you have any adjustments, please 
notify the dissemination manager.

• Visit the open-access CHDwiki via the CHeartED website. The Wiki contains lots of 
information about genetic and environmental knowledge on heart development. We invite 
you to take a look at the website and actively help to enlarge the database.

Dissemination

• To keep all consortium members informed, we ask the beneficiaries to announce 
CHeartED related meetings, courses, workshops etc. events on the website. 

•To share publications related to CHeartED with all consortium members, please upload all 
publications on the website.

To upload events or publications yourself, you first have to login. You may also ask the 
dissemination manager.

Do not forget to mention EU support in all publicat ions, courses, workshops etc. as 
follows: 

This work is/has been supported by the European Com munity's 7 th Framework 
Programme contract ('CHeartED') HEALTH-F2-2008-22304 0. It reflects only the 
author's views and the Community is not liable for any use that may be made of the 
information contained therein.


