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For information or inclusion of patients, please contact us at: 
a.balci@thorax.umcg.nl 

uteroplacental flow and complications in women with chd
Pregnancy-induced hypertension and preeclampsia are the most 
important obstetric complications in pregnancies of women with 
CHD, whereas intrauterine growth restriction (IUGR), preterm 
delivery, and offspring mortality are the main complications in 
offspring. The magnitude of these risks depends on the type and 
severity of maternal CHD. An important common denominator 
in the pathophysiology of these complications is an inadequate 
uteroplacental circulation. In preeclampsia and intrauterine growth 
restriction several anatomical changes in the placental bed have 
been described. Different studies have shown that deterioration 
of uterine artery Doppler flow patterns (abnormal pulsatility in-
dex and persistent diastolic notching) are associated with impaired 
placental perfusion and poor pregnancy outcome. Uterine artery 
screening also significantly predicts recurrence of poor pregnancy 
outcome in high-risk populations. In addition, abnormal flow 
velocity waveforms of umbilical arteries are also associated with 
a poor pregnancy outcome. These now mainstream noninvasive 
simple ultrasound techniques, therefore, may prove useful in the 
(early) identification of high-risk pregnancies in CHD patients. In 
ZAHARA II we prospectively study the changes in cardiac param-
eters and in uteroplacental flow parameters in pregnant women 
with CHD and in healthy controls, and relate these to the occur-
rence of cardiac, obstetric and neonatal complications. n

Figure 1. Progress of inclusion.

Figure 2. Most frequent main diagnoses

Figure 1. Distribution of included patients and healthy controls 
in ZAHARA II.

Funded by the Netherlands Heart Foundation

ICIN
The Netherlands Heart Institute

project group: BJM Mulder, AMC Amsterdam; ET van der Velde, LUMC Leiden; J 
Vis, ICIN; CJM Engelfriet-Rijk, ICIN; I Harms, ICIN; S Mantels, ICIN

steering committee: BJM Mulder, chairman, ICIN; ET van der Velde, LUMC Leiden;  
ECM Mariman, AZM Maastricht; FJ Meijboom, UMC Utrecht; HW Vliegen, LUMC 
Leiden; G Veen, VUMC Amsterdam; PG Pieper, UMC Groningen; HWM Plokker,  
St Antonius Hospital Nieuwegein; APJ van Dijk, Radboud UMC Nijmegen; JLM 
Stappers, AZM Maastricht; JW Roos-Hesselink, EMC Rotterdam; JGP Tijssen, AMC 
Amsterdam; RMF Berger, UMC Groningen; GJ Sieswerda, UMC Utrecht

number of participating hospitals: 103

number of included patients: 11,433

National registry and DNA-bank of adults with congenital heart disease

www.CONCOR.net

0

2000

4000

6000

8000

10000

12000

14000

20
02

-0
1

20
02

-0
7

20
03

-0
1

20
03

-0
7

20
04

-0
1

20
04

-0
7

20
05

-0
1

20
05

-0
7

20
06

-0
1

20
06

-0
7

20
07

-0
1

20
07

-0
7

20
08

-0
1

20
08

-0
7

20
09

-0
1

20
09

-0
7

Year-month

N
u

m
b

e
r 

o
f 

p
a
ti

e
n

ts

Total Patients Included

DNA obtained

2007

1096

986

828

697
643

1814

476
388

338
235

203
163
124

1432

VSD ASD Aortic coarctation Tetralogy of Fallot

Pulmonary valvar stenosis Bicuspid aortic valve Aortic valvar stenosis Marfan syndrome

Transposition of great arteries ASD I Patent arterial duct (PDA), Subvalvar aortic stenosis
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A prospective, international multi-centre cohort study 
to examine the cardio-uterine interaction in pregnancy 
of women with congenital heart disease (CHD). Women 
with CHD presenting <20 weeks of pregnancy duration 
can be included.

study coordination: A Balci, ICIN, Utrecht; Department of Cardiology, UMCG, 
Groningen, the Netherlands.
project leaders: PG Pieper, Department of Cardiology, UMCG, Groningen
JG Aarnoudse, Department of Obstetrics & Gynaecology UMCG, Groningen
principal investigators: The Netherlands: Department of Cardiology: PG Pieper, 
UMCG, Groningen; BJM Mulder, AMC, Amsterdam; JW Roos-Hesselink, Erasmus 
MC, Rotterdam; APJ van Dijk, UMCN St. Radboud, Nijmegen; HW Vliegen, LUMC, 
Leiden; E Wajon, MST, Enschede; JLM Stappers, AZM, Maastricht; GJ Sieswerda, 
UMCU, Utrecht; G Veen, VUMC, Amsterdam. Department of Obstetrics & 
Gynaecology: JG Aarnoudse, KM Sollie, UMCG, Groningen.
Belgium: Department of Cardiology: W Budts, UZL, Leuven, Department of 
Obstetrics & Gynaecology: M. Hanssens, UZL, Leuven

Start of study: 1 March 2008
Planned inclusion: 160 pregnant women with CHD, 
and 60 healthy pregnant women
Number of included patients: 157
Number of included controls: 33
30 November 2009

pregnancy in adult congenital heart disease
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As of 1 December 2009, the Oosterschelde Hospital Goes, Am-
phia Hospital Breda, Rijnstate Hospital Arnhem/Velp, ZGT 
Hospital location Almelo, Kennemer Gasthuis Haarlem and the 
University Medical Center Groningen have been initiated to start 
the inclusion of patients for the RACE 3 study. De Tjongerschans 
Hospital and MC Haaglanden will follow this month. On 1 De-
cember 2009 a total of 15 patients had been included in the trial. 
Below you will find a picture of the presentation of the Race 3 
study in the foyer of the Dutch Network for Cardiovascular Re-
search (WCN) congress 2009 in Amsterdam. n

Figure 1. Patients included in RACE 3.
Figure 2. WCN Congress 2009.

study coordination: A. Belonje, UMC Groningen

principal investigators: A.A. Voors, F. Zijlstra, D.J. van Veldhuisen, UMC Groningen

participating centres: University Medical Center Groningen, University Medical 
Center Leiden, Medical Centre Alkmaar, Isala Clinics Zwolle, Amphia Hospital 
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safety issues concerning erythropoietin treatment
The HEBE III study design was primarily based on experimen-
tal studies and a few small clinical trials.1 We performed a safety 
study including 22 patients with an acute myocardial infarction 
(AMI), and from these results we could conclude that an intra-
venous single high-dose of erythropoietin after AMI was well 
tolerated and safe.2 
In the inclusion phase of the HEBE III trial, a safety analysis was 
performed by the Data Safety Monitoring Board (DSMB) and 
they concluded that there were no safety problems. However, 
during the course of the study, a few articles were published on 
the use of erythropoietin in patients with chronic kidney disease 
(CKD) and patients with stroke. The results of these studies were 
reason for some safety questions concerning the use of erythro-
poietin in these patient groups. Two studies evaluating the ef-
fect of erythropoietin treatment for increasing haemoglobin to 
normal levels in patients with CKD failed to demonstrate a better 
survival.3,4 Furthermore, a recently published study by Ehren-
reich et al.5 showed no favourable effects of erythropoietin treat-
ment in ischaemic stroke patients. In fact, this study raised some 
safety concerns about the use of erythropoietin in this popula-
tion, since the overall death rate in the erythropoietin group was 
almost twice as high as in the control group. These results were 
of course discussed with our Central Medical Ethics Commit-
tee and because the aforementioned studies concerned different 
patient groups than our group and the DSMB failed to show any 
safety concerns in the HEBE III study, there was no reason to 
stop our study prematurely. n
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A prospective, randomised, clinical study to examine the effects 
of a single bolus of erythropoietin on left ventricular function in 
patients with a myocardial infarction
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www.gencor.nl

national registry for patients and 

families with a familial heart disease

Number of included patients: 1578

30 October 2009

Figure 1. Location of mutations in the SCN5A gene. The muta-
tions marked with an asterisk are reported in GENCOR.
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In GENCOR, patients with familial heart diseases are registered. 
One of these diseases is the Brugada syndrome (BrS). BrS is a di-
sease that features characteristic right precordial ST-segment ele-
vations and (discrete) signs of conduction slowing in all cardiac 
compartments in conjunction with an increased risk of sudden 
cardiac death. The typical clinical manifestation is nocturnal sud-
den death in males at the age of around 40. Hyperthermia may 
be a precipitating factor. Also, there is an increasing number of 
case reports of drug-induced ST-segment changes. These drugs 
should be avoided by patients with BrS (www.brugadadrugs.
org). At present, seven potentially causal genes have been identi-
fied. The mode of inheritance is autosomal dominant.
Figure 1 gives an overview of the location of almost all muta-
tions found in the SCN5A gene in the Netherlands, the most 
important gene associated with BrS. In the past period, inclusion 
of patients with hypertrophic cardiomyopathy was emphasised in 
GENCOR. That is why the number of included families with BrS 
in GENCOR is limited. In GENCOR 30 patients (divided over 
14 families) are registered with a mutation in the SCN5A gene. 
Three mutations are reported in two or three families. n
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Praktische  
echocardiografie
Dr. J.P.M. Hamer en Dr. P.G. Pieper

• Rijkelijk geïllustreerd 
met echoafbeeldingen  
en schema’s

In deze herziene uitgave van Praktische echocardiografie  
komen alle facetten van echocardiografie aan de orde. 
Naast een verhandeling van de nieuwste technieken 
passeert een veelheid aan onderwerpen de revue,  
uiteenlopend van de principes van de echocardiografie 
tot beschrijvingen van (dis)functies en de rol die  
echocardiografie bij de beoordeling hiervan kan vervullen.  
Ook zijn er aparte hoofdstukken opgenomen over de  
anatomie van het normale hart en de werking van  
echoapparatuur.

Praktische echocardiografie beschrijft alle onderzoeks
methoden en normaalwaarden volgens de geldende 
richtlijnen. Hierdoor biedt dit boek een onmisbaar  
overzicht voor cardiologen, echocardiografisten, technici, 
anesthesiologen, verpleegkundigen en iedereen die  
hiervoor in opleiding is.




