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1. INTRODUCTION 
  
   
Women with epilepsy are confronted with a number of questions concerning 
pregnancy, delivery, and the health prospects for their future children. The 
three main issues are the risks that maternal seizures during pregnancy carry 
for mother and embryo or foetus, the teratogenic risks of antiepileptic drugs, 
and the genetic risks of the maternal disease, if caused in part by genetic 
predisposition. Concern is mainly about pre- and postnatal growth, major 
malformations, minor anomalies, psychomotor and mental development, and 
behaviour. 
 
Many doctors and patients are faced with the difficulty in balancing the 
teratogenic risks resulting from seizures during pregnancy against the risks of 
taking antiepileptic drugs to prevent these seizures. Antiepileptic drugs of the 
first generation (phenobarbital, phenytoin, and primidone) and the second 
generation (valproate, carbamazepine) were all found to be more or less 
teratogenic. The human teratogenic potential of newer antiepileptic drugs 
(clobazam, felbamate, gabapentin, lamotrigine, levetiracetam, oxcarbazepine, 
tiagabine, topiramate, vigabatrin, zonisamide, etc.) is unknown.  Adding to this 
complex problem is the fact that many women with epilepsy need to be 
treated with more than one antiepileptic drug. This increases the number of 
different treatment regimens, and decreases the denominators for each 
medication regimen considerably.  
 
Pre-clinical toxicological studies include testing for teratogenicity in at least 
two different species. The results of these studies are difficult to extrapolate to 
the human situation, because of the well-known interspecies differences in 
teratogen susceptibility, partly determined by differences in pharmacokinetics 
and pharmacodynamics. Furthermore, combinations of antiepileptic drugs are 
not tested pre-clinically, although metabolic interactions between individual 
components of such drug combinations may affect teratogenic risks. 
 
To address these problems, information on outcome of pregnancies following 
maternal exposure to antiepileptic drugs is necessary to fully evaluate the 
pros and cons of medication. Such information is also needed to provide pre-
pregnancy counselling concerning teratogenic risks, and possibilities for 
specific prenatal monitoring, including prenatal diagnosis of foetal disorders 
associated with specific medications. Given the current number of available 
antiepileptic drugs and combinations, very large numbers of pregnancies have 
to be evaluated in order to establish the safety of each regimen. Large 
denominators are also needed because of the qualitative diversity of one of 
the main endpoints of outcome, major congenital malformations.  
 
A number of European groups with experience and interest in maternal and 
foetal well-being in association with maternal antiepileptic drug use have 
decided to form a European consortium to set up a prospective multi-centre 
study of pregnancies with antiepileptic drugs.  
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Data from all participating groups will be shared in an International Register of 
Antiepileptic Drugs and Pregnancy (EURAP). This is facilitated by use of the 
same protocol and the same data dictionary by all study groups, and will allow 
for much earlier meaningful safety evaluation. 
 
  
The protocol takes special account of the possibilities of prenatal diagnosis of 
embryonic and foetal abnormalities. Ultrasound examination, measurement of 
alpha-1-foeto-protein, and cytogenetic and molecular genetic analysis of 
cultured amniotic or chorionic villus cells may be done because of an a priori 
genetic or teratogenic risks for the foetus. On the other hand, it may also be 
done because of direct or indirect foetal signs presenting already during early 
pregnancy, leading to selection bias in ascertainment and reporting. 
Furthermore, an abnormal outcome of prenatal diagnosis would increase the 
attention paid to specific or potential risk factors in such pregnancies as 
opposed to pregnancies in which for a number of reasons prenatal diagnosis 
is not performed. Induced abortions because of prenatally diagnosed foetal 
malformations are an important endpoint of safety evaluation, but it is difficult 
to define the denominator for all pregnancies ending in similar early stages for 
other reasons. These aspects are taken into account in the design of this 
protocol. 
 
This protocol describes the minimum backbone of the study, and it is primarily 
focused on optimal ascertainment with respect to risk factors before and 
during pregnancy, course of pregnancy and delivery, and outcome at birth 
and early postnatal life.  
 
In addition to the core protocol, extension protocols may be developed to 
investigate special aspects such as pharmacokinetic changes during 
pregnancy and puerperium, or long-term postnatal development. It is essential 
that all participating groups give priority to implementation of the core 
protocol, and that extension protocols are first submitted to the Central Project 
Commission (CPC) for review and standardisation before their 
implementation.  
 
 
 
2. STUDY OBJECTIVES 
 
 
2.1. Primary objective 
The primary objective of the study is to evaluate and determine the 
comparative degree of safety of antiepileptic drugs in the human foetus, with 
reference to  
- New and old antiepileptic drugs 
- Individual drugs and drugs in combinations 
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2.2. Secondary objectives 
The secondary objectives of the study are to: 
- Establish the pattern of major malformations, if there is any, associated 

with antiepileptic drugs, individually and in combinations 
- Evaluate dose-effect relationships 
- Delineate drug-specific syndromes (if any) 
 
2.3. Tertiary objectives  
The tertiary objectives of the study are to provide reference data for: 
- Use in pre-pregnancy counselling 
- Development of guidelines for pre-pregnancy management and 

counselling. 
 
2.4. Teratogenic endpoints  
The teratogenic endpoints of the study are the presence or absence of: 
- Major malformations 
- Prenatal growth retardation 
 
2.5. Evaluation of risk factors 
Evaluation of risk factors will include, among others: 
- Maternal age at conception 
- Maternal educational level  
- Type, dose, and administration schedule of antiepileptic drugs 
- Type and aetiology of maternal epilepsy, onset and duration of epilepsy 
- Type and frequency of seizures during pregnancy 
- Other chronic or intercurrent maternal diseases 
- Family history of major malformations, known hereditary diseases, and 

epilepsy among first-degree relatives of the foetus. 
The complete list of recorded risk factors is reported in the CRF. 

 
 
 
3. ORGANISATION OF THE STUDY 
 
 
3.1.  Central and National Registries 
Data collection can be carried out on electronic CRF using the EURAP online 
software, or on paper using a standardized Case Record Form (CRF), a copy 
of which is attached. To facilitate data transmission and quality assurance 
procedures, the use of the electronic CRF is recommended. 
In any case, to facilitate data collection and quality assurance procedures, if 
paper CRFs are used they must  first be sent to the national coordinator (see 
section 3.3) and from there  electronically transferred to the Central Registry 
according to the procedure described in the section 4.6. The methods of 
electronic transmission are indicated in a specific policy binding the national 
coordinators. 
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3.2. The Central Project Commission (CPC) 
The tasks of the Central Project Commission (CPC) (Appendix1) include (i) 
co-ordination of the activities of national groups; (ii) creation of the Central 
Registry (EURAP); (iii) evaluation at regular intervals of registry data; (iv) 
transmission of half-yearly reports to national groups and sponsors; (v) 
publication of study results. In addition the CPC is responsible for raising 
funds for the implementation of the study, and for a rational allocation of funds 
among national groups. The CPC utilises the collaboration of a Central Study 
co-ordinator and of ad hoc committees (Appendix 2).    
 
3.3. National coordinators 
EURAP is open to collaborators in any country provided that they can comply 
with the study protocol. Each participating country should ideally have a 
national coordinator, officially appointed by the CPC, although some national 
coordinators may represent more than one country. With reference to the 
countries that collect data on paper CRFs, the national coordinator is 
mandatory. Individual centres may under certain circumstances participate 
under direct coordination from the Central Registry. Reasons may be that a 
national coordinator has not yet been appointed in the country or that the 
individual centre for other specific reasons prefer to report directly to the 
Central Registry. In these cases, data collection can only be made on 
electronic CRFs. 
 
 
Specific tasks of national coordinators include the initiation and monitoring of 
the study in their region through: 
 
- Promotion of the protocol among interested physicians and medical 

societies; 
- Distribution of the protocol to interested individuals and groups; 
- Registration of participating physicians/centres and distribution of study 

material; 
- Standardisation of operating procedures at study sites; 
- Periodic analysis of data collected in the region of interest; 
 
The national coordinator is also responsible for: 
 
- Assessment of CRF data submitted from participating centres in the 

national networks (including the search for missing data and the solving of 
any inconsistencies); 

- Implementation of quality control measures to ensure that operating 
procedures are followed closely throughout all steps from patient 
enrolment to data collection; 

- Transfer of data collected on paper CRFs to the Central Registry in 
compliance with the data transmission policies; 

- Co-ordination of activities with the CPC. 
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4.  OPERATING PROCEDURES 
 
 
4.1. Registration of individual physicians (centres) willing to participate 
in the study 
Any physician/centre may participate in the study. Interested physicians 
should contact the coordinators, according to the list in Appendix 3. 
The national coordinators will include the registrants in the list of study 
participants and will provide them with copies of the protocol and CRF and 
with the identification number of the centre. In countries with more than one 
national coordinator or in those lacking national coordinators, the Central 
Registry must make the assignment of the identification number of the centre.  
Application to take part in the study and continued participation are subject to 
acceptance of all procedures/limitations specified in the protocol. 
  
4.2. Responsibilities of individual physicians/centres   
-  If individual participating physicians are unable or unwilling to follow-up 
personally the patient, their responsibility is limited to referring the patient to 
any reference clinical centres identified by the national coordinator.  
- If physicians are able and willing to follow-up personally the patient 
throughout the duration of pregnancy (and to record the results of any 
investigation carried out outside his/her centre), their responsibility involves 
careful compilation of the CRF according to the specified time frame and 
modalities.  
The first responsibility of each participating physician is to report immediately 
the enrolment of the patient by sending the sub-form A of the CRF to the 
national co-ordinator. 
 
4.3. Inclusion criteria and patient's enrolment 
All women exposed to antiepileptic drugs at the time of conception are eligible 
for entry in the study. The study is not restricted to women with epilepsy. 
Women who receive antiepileptic drugs for other indications (for example, 
bipolar disorder, trigeminal neuralgia, etc) are also eligible. 
 
Enrolment of the patient in the study is carried out by filling sub-form A of the 
CRF and sending it immediately to the national coordinator.  
 
Evaluations of  the prevalence of teratogenic events will be based exclusively 
on cases followed up prospectively and enrolled before foetal outcome is 
known and in any case not after the 16th week of pregnancy. Cases enrolled 
after birth, after the 16th week of pregnancy or after prenatal diagnosis will be 
reported descriptively. 
 
Any additional information collected after completion of individual sub-forms of 
the CRF will be recorded in a separate file. 
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4.4. Evaluation of risk factors 
Information on several potential risk factors will be collected (section 2.5). 
Many of these factors have a known effect on pregnancy outcome and their 
quantification is necessary for data analysis. The list of recorded risk factors is 
reported in the CRF. 
 
4.5. Evaluation procedures and follow-up  
The protocol is purely observational and does not entail any change in 
prescribing pattern or management policies, which are left to the discretion of 
the treating physician.  
 
Women should be enrolled as soon as possible. They should then be 
followed-up and information on progress of the gestation should be entered in 
the CRF at the end of each trimester of the pregnancy. Follow-up should 
continue until the infant reaches one year of age. (Follow-up at one year of 
age may be obtained simply through a telephone interview of the mother, 
followed by contact with the relevant physicians if appropriate). 
 
No special evaluation procedure is required at any visit. The data to be 
entered in the CRF is part of the information that should be generally available 
during good medical care. In any case, all efforts should be made to provide 
all the risk factor information that is requested in the CRF. There is no 
obligation for the reporting physician to examine directly the patient during 
pregnancy, provided that the necessary information can be obtained reliably 
and source data are available. The CRF allows the recording of results of 
tests, which may be indicated in selected patients only (for example, 
amniocentesis) The CRF provides codes for any of the following situations 
that should be distinguished from each other:  
- results not available because the test, the examination, or the observation 

is/was not performed (not performed) 
- results not available, despite the fact that test, examination, or observation 

is/was performed (unknown) 
- results not available, without knowledge about whether test, examination 

or observation is/was performed  (not ascertained) 
and if not, this information should be added as free text including date. 
 
Enrolment  
At enrolment, the following information should be entered into sub-form A of 
the CRF for all patients, irrespectively of the time of enrolment: 
 
-  Study site and responsible physician(s): 
-  Demographics (including ethnic background and social status of parents) 
-  Family history (including history of epilepsy and birth defects) 
-  Personal history before pregnancy (including history of epilepsy and birth 
defects from previous pregnancies) 
-  Exposure to radiation before pregnancy. 
 
 Sub-form A should be sent immediately to the national coordinators. 
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Follow-up for women enrolled during the first 23 weeks of gestation 
 
After enrolment (filling of sub-form A) and completion of the first trimester of 
pregnancy 
The following information should be entered into sub-form B of the CRF: 
 
-  Status of pregnancy and any information about foetal status 
-  Exposure to risk factors during first trimester of pregnancy, with special 
reference to alcohol, cigarette smoke, radiation, diseases 
-  Detailed history of exposure to drugs (including folic acid) during the first 
trimester of pregnancy  
-  Current pathological conditions.  For women having epilepsy, details on 
type and frequency of seizures must be obtained 
 
 Sub-form B should be sent to the national coordinators immediately after its 
completion. 
 
 
After completion of the second trimester of pregnancy 
The following information should be entered into sub-form C of the CRF: 
 
-  Status of pregnancy and any information about foetal well-being 
-  Exposure to risk factors during second trimester of pregnancy, with special 
reference to alcohol, cigarette smoke, diseases 
-  Detailed history of exposure to drugs during the second trimester of 
pregnancy  
-  Current pathological conditions.  For women having epilepsy, details on 
type and frequency of seizures must be obtained 
 
 
 Sub-form C should be sent to the national coordinators immediately after its 
completion. 
 
 
 
After delivery 
The following information should be entered into sub-form D of the CRF: 
 
-  Exposure to risk factors during the third trimester of pregnancy, with special 
reference to alcohol, cigarette smoke and diseases; 
-  Detailed history of exposure to drugs during the third trimester of pregnancy  
-  Current pathological conditions.  For women having epilepsy, details on 
type and frequency of seizures during the third trimester of pregnancy and 
seizures at delivery must be obtained 
-  Date and site of delivery 
-  Obstetric complications and mode of delivery 
-  Clinical status of proband (Apgar score at 1 and 5 min; weight at birth, 
length at birth, occipital-frontal circumference) 
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-  Detailed description of any congenital abnormality 
-  Post-mortem examination of proband (if applicable) 
 
 Sub-form D should be sent to the national coordinators immediately after its 
completion and no later than 3 months after delivery. 
 
 
After proband completed one year of age  
(This information may be obtained simply through a telephone interview of the 
mother, followed by contact with the relevant physicians if appropriate) 
 
 The following information should be entered into sub-form E of the CRF: 
 
-  Detailed description of any congenital abnormality and time of detection 
-  Reasons for any hospital admission and/or surgery 
-  Post-mortem examination of proband (if applicable) 
 
 Sub-form E should be sent to the national coordinators immediately after its 
completion and no later than 14 months after delivery. 
 
 
Follow-up for women enrolled after the first 23 weeks of gestation 
 
If enrolment (filling of sub-form A) occurs after 23 weeks of gestation but 
before birth, sub-form B should be compiled based on retrospective data and 
the other sub-forms should be compiled sequentially during follow-up. Each 
sub-form should contain the same information as outlined above for earlier 
enrolment.  
 
If enrolment (filling of sub-form A) occurs after birth, sub-forms B and C 
should be compiled based on retrospective data and the other sub-forms 
should be compiled sequentially during follow-up. Each sub-form should 
contain the same information as outlined above for earlier enrolment.  
 
CRFs of retrospective cases should be sent to the national coordinator only 
after all subforms, A-E, have been completed. 
 
 
 
4.6. Compilation and processing of the CRF 
As outlined above, five sub-forms need to be completed for each pregnancy, 
irrespectively from the time at which enrolment occurs. Times at which sub-
forms should be filled and information to be entered are outlined in section 
4.5. Each sub-form contains instructions concerning modalities of compilation. 
 
Sub-form A should be sent immediately to the national co-ordinators at the 
time of enrolment.  
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All other sub-forms should be sent after their completion during prospective 
follow-up . In any case, sub-form D should be sent no later than 3 months 
after delivery and sub-form E no later than 14 months after delivery 
As soon as it is known that the pregnancy involve twins, triples, etc. each 
foetus will have his/her CRF. Previously completed subforms for that 
pregnancy are duplicated (one for each foetus) using additional identification 
numbers. 
 
 
All sub-forms may be submitted on paper with safe modalities defined in a 
specific policy or in electronic form. The electronic transmission will be 
provided through the specific functions of the software on encrypted and 
secure channels..  
Upon receipt of the paper CRFs, data will be checked by the national 
coordinators and when found to be satisfactorily completed forwarded 
immediately and electronically to the Central Registry.  
Any missing data or inconsistency in the CRF will be discussed, corrected and 
solved, whenever possible, in collaboration with the reporting physician.  
 
 
4.7. Description of foetal malformations 
All foetal malformations, of any nature and severity, should be described in 
detail in the appropriate section of the CRF. 
 
 
4.8. Analysis of data 
 
4.8.1 Evaluation of outcome and classification of malformation  
The final assessment and classification of the type of malformations is the 
responsibility of the Central Project Commission (CPC). Reports of 
malformations are assessed once a month by an outcome classification 
commission (OCC), which is appointed by the CPC. Major malformations are 
classified  based on the ICD10 and Eurocat systems. and include 
abnormalities diagnosed before or at delivery or termination of pregnancy, or 
within the first year of life. The assessment is carried out blindly as far as 
exposure to antiepileptic medication and other risk factors are concerned. 
  
Participating groups may use broader (but not more restrictive) definition 
criteria, but should always describe such cases in free text, dated and added 
to the CRF, in order to make analysis on the basis of standardised criteria 
possible. 
 
Evaluations of incidence and prevalence of teratogenic events will be based 
exclusively on cases followed up prospectively and enrolled before foetal 
outcome is known and in any case not after the 16th week of pregnancy. 
Cases enrolled after birth, after the 16th week of pregnancy or after prenatal 
diagnosis will be reported descriptively. 
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Any additional information collected after completion of the individual sub-
forms of the CRF will be recorded in a separate file. 
 
4.8.2. Sample size considerations 
Due to lack of reliable information about the quantitative and qualitative 
distribution of individual AEDs and their combinations (risk factors of primary 
interest) in the population of interest, only a rough estimate of sample size is 
feasible at the onset.  Therefore, determination of sample size will be based 
on general criteria, after defining of the number and type of risk factors to be 
assessed stepwise as data collection proceeds. 
 
The general empirical rule being applied (rule of thumb) states that the ratio 
between the overall number of events (teratogenic events) and the number of 
explanatory variables (predictors) should be at least equal to 10 (Concato at 
al., 1993), according to the following equation: 
 
1) Expected Total n° of Events  = 10  x {n° of predictors} 
 
Sample size can then be calculated according to equation 2: 
 
2) Total Sample Size  = {expected total n° of events} / {incidence of events}   
 
Assuming that the incidence of teratogenic events in the general population is 
in the order of 5% (Quality Standards Subcommittee of the American 
Academy of Neurology, 1998) and assuming a minimum number of clinically 
relevant predictors to be analyzed equal to 25, the Total Sample Size is 
estimated at about 5,000 pregnancies. 
For the above estimate, the following predictors could be evaluated during the 
first-step analysis:  1) maternal age; 2) familiar history of teratogenic events; 
3) exposure to other (non-AED) known teratogens; 4) smoker’s status; 5) 
alcohol consumption; 6) other potential teratogens; 7) individual AEDs as 
monotherapy (assuming 15 different possible AED monotherapies); 8) AED 
polytherapy (as a single group); 9) AED dosage (in terms of defined daily 
dosages or their sums); 10) type of epilepsy (partial or generalized) and 11) 
frequency of convulsive seizures during the first trimester of pregnancy. 
Enlargement of the minimum sample size to about 7,000 patients will allow, 
as a second step, to assess risk associated with the 10 most frequently used 
AED combinations, with all remaining combinations being analyzed as a 
single group. Further predictors can be analyzed after further enlargements of 
sample size, as from equation 2 above and on the grounds of the results of a 
power analysis which will be carried-out by resorting to the SAS macro 
UnifyPow (O´Brien, 1998). 
The final step in the analysis will utilize data from all available AED 
combinations and will include an evaluation of the effect of dose for each 
individual AED, and of the interactions between individual drugs.  In this 
analysis, evaluation of risk associated with any individual AED will be derived 
from both monotherapy and polytherapy exposures. The final sample size 
cannot be estimated in advance, since no information is available on the 
distribution of pregnancies in different treatment groups. 
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4.8.3 Statistics 
Baseline demographic variables, risk factors and relevant clinical variables will 
be summarized descriptively to characterize the study population. For 
continuous data, statistical description will include arithmetic mean, standard 
deviation and range, whilst categorical data will be tabulated by frequencies 
and percentages. 
Multiple logistic regression will be used to evaluate AED effects on the 
incidence of major malformations and intrauterine growth retardation, both as 
main effects and interactions when administered in polytherapy. The 
multivariable analysis will allow simultaneous adjustment for different 
confounding or prognostic factors and assessment of the impact on prognosis 
of these factors. Because no control group is available, the AED group with 
the smaller incidence of teratogenic events will be used as reference for 
calculation of odds ratios (and associated 95% confidence limits).  In 
particular, multivariable analysis will focus on the assessment of the effects of 
individual AEDs and their combinations in relation to: 1) maternal age; 2) 
familiar history of teratogenic events; 3) exposure to other (non-AED) known 
teratogens; 4) smoker’s status; 5) alcohol consumption; 6) other potential 
teratogens; 7) AED dosage (in absolute terms and in terms of defined daily 
dosages or their sums); 8) type of epilepsy (partial or generalized) and 9) 
frequency of convulsive seizures during the first trimester of pregnancy.  All 
computations will be performed by using SAS software procedures. 
 
 
 
4. 9. Regulatory and ethical aspects 
Informed consent must be obtained from each patient. This will include 
consent to enter the data in anonymous form in the regional registries and the 
Central Registry (see Appendix 4). 
 
The national coordinator will submit the protocol to the Ethics Committee of 
his/her Institution. Copy of the approval document will be sent to participating 
individuals/centres for any further action according to local regulations. Copy 
of the approval document has also to be sent to the Central Registry, in order 
to justify data collection and the presence of data under its privacy protection 
rules. 
 
Participation in the EURAP protocol does not exempt reporting physicians 
from complying with drug surveillance regulations. Any adverse effect, 
including congenital malformations, should be reported to regulatory bodies or 
other institutions according to local drug surveillance regulations. 
 
 
4.10. Conflicts of interest 
EURAP complies with the policy on disclosure of conflicts of interest adopted 
by the International League Against Epilepsy. Thus, members of the CPC and 
the Central Study Co-ordinator are required to disclose the existence of any 
financial interest greater than USD 500 or the nature of any other relationship 
they may have with pharmaceutical companies who develop, produce and 
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market compounds that are subject of this study, or institutions that provide or 
regulate grants or funding. 
Members of the CPC have to notify potential conflicts of interest beforehand 
and deliver a yearly update.  
 
The CPC may decide that conflicts of interest of an individual are of such 
nature that they are not compatible with a position as a member of the CPC or 
as Central Study Co-ordinator. 
 
EURAP acknowledges the importance and relevance of information exchange 
and consultation with the SAB and its individual members. The preceding 
guidelines concerning disclosure of potential conflicts of interest do not apply 
to members of the SAB, since the SAB does not have direct or decisive 
influence on the study results, the interpretation of data, or the publication 
process. The contribution of members of the SAB will, however, be 
acknowledged in a separate note in EURAP publications. 
 
 
5. REPORTS AND PUBLICATIONS 
 
 
Update reports will be prepared half-yearly (November and May) by the CPC 
and transferred to national coordinators and sponsors.  In addition, to allow 
the sponsoring pharmaceutical companies a more in-depth safety evaluation, 
EURAP will provide more detailed but anonymized information on pregnancy 
outcome after exposure to the sponsor’s own product. This will be supplied if 
requested in conjunction with the semi-annual reports. Such data should be 
kept strictly confidential and may only be used by the sponsor following the 
rules set out in the “Agreement on sharing of information from the EURAP 
database with sponsoring companies.”  
 Individual centres retain the proprietary rights of their own data and they are 
allowed to publish them without prior approval by the CPC. However, any 
publication on behalf of EURAP or using the EURAP name in the title or in the 
authorship/affiliations must obtain prior approval from the CPC.  
Any publications (including abstracts using cases included in the EURAP 
database) should be transmitted for information to the CPC, which shall quote 
them in any official EURAP publication. This is necessary to avoid the risk that 
the same dataset reported in different publications be misinterpreted as 
separate data. 
 
 
Any submission of EURAP manuscripts including original data will be 
accompanied by a list of all individual reporting physicians who contribute at 
least 10 cases to the database. 
 
 
 
 
 
 



 

www.eurapinternational.org	

 

14 

 
 
6. REFERENCES 
  
Centers for Disease Control and Prevention. Metropolitan Atlanta Congenital 
Defects Program. Surveillance procedure manual and guide to computerized 
anomaly record. Atlanta, GA: CDC 1998. 
 
Concato J, Feinstein AR, Holford TR. The risk of determining risk with 
multivariable models. Ann Intern Med 1993; 118: 201-10. 
 
Quality Standards Subcommittee of the American Academy of Neurology. 
Management issues for women with epilepsy. Neurology 1998; 51: 944-8. 
 
O'Brien R.G. A Tour of UnifyPow: A SAS Module/Macro for Sample-Size 
Analysis, Proceedings of the 23rd SAS Users Group International 
Conference, 
Cary, NC, SAS Institute, 1998; 1346-55. 
 
 
 



 

www.eurapinternational.org	

 

15 

 
 

APPENDIX 1 - Central Project Commission (CPC) 
 
 
Dina Battino, Milan, Italy 
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APPENDIX 2 – Central Study Coordinator & Other Commissions 
 
 
 

 
Central Study Coordinator 
 
Dina Battino, Milan, Italy 
 
 
 
Scientific Advisory Board (SAB) 
 
Bernd Schmidt, Freiburg, Germany 

Martin J Brodie, Glasgow, Scotland 

 
 
 
Outcome Classification Commission (OCC) 
 
Chiara Pantaleoni, Milan, Italy 

Claudia Ciaccio, Milan, Italy 
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APPENDIX 3 - National coordinators 
 
 

Country National Coordinator(s) Email Coordinator 

Argentina Silvia Kochen skochen@gmail.com 

Australia Frank Vajda vajda@netspace.net.au 

Austria Gerhard Luef gerhard.luef@i-med.ac.at 

Belgium 
Dick Lindhout  

& 
 Eugène van Puijenbroek 

dl@knmg.org 
 & 

 e.vanpuijenbroek@lareb.nl 
Chile Alejandro De Marinis ademarinis@alemana.cl 

China Weiping Liao wpliao@tom.com 

Croatia Dinko Vitezic vdinko@medri.hr 

Czech Republic Jana Zarubova jana.zarubova161@gmail.com 

Denmark Anne Sabers anne.sabers@regionh.dk 

Finland Reetta Kälviäinen Reetta.Kalviainen@kuh.fi 

Georgia Sofia Kasradze sofiakas@gmail.com 

Germany Bettina Schmitz bettina.schmitz@vivantes.de 

Hong-kong Patrick Kwan patrickkwan@cuhk.edu.hk 

Hungary Gabor Barcs barcs675@gmail.com 

India Sanjeev V. Thomas     sanjeev.v.thomas@gmail.com 
 

Iran Nasim Tabrizi nasimtabrizi@gmail.com 

Israel Lilach Goldstein lilacg@tlvmc.gov.il 

Italy Luigi M. Specchio lmsc70@hotmail.com 

Japan Hideyuki Ohtani ohtani-jes@umin.ac.jp 

Lithuania Ruta Mameniskiene ruta.mameniskiene@gmail.com 

Macedonia Gordana Kiteva Trencevska 
g.kiteva.trencevska@gmail.com 
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APPENDIX 4 - Data Protection in the EURAP study 
 
 
Responsibilities 
In accordance with the recent European Data Protection Board Guidelines n. 
7/2020, the EURAP  Association - International Registry of Antiepileptic Drugs 
and Pregnancy –, in its capacity as non-profit Sponsor, acts as the data 
Controller, since it has autonomously drawn up the study protocol; conversely,  
the various reporting physicians adhering to the research project are 
appointed as data Processors, by a legal act pursuant to art. 28 GDPR, 
entered into when registering with the Registry by filling in the ad hoc “point-
and-click” form.  
 
Besides, EURAP as data Controller has appointed pursuant to art. 28 GDPR 
as Data Processor the company in charge of the management, archiving and 
periodical maintenance of the database and of the application tool of the 
Central Registry. 
 
Finally, EURAP has drawn up a formal act specifically designating the 
persons in charge of the processing, addressed to the members of EURAP 
staff (employees and self-employed – i.e. VAT holders - personnel), and has 
prepared specific instructions to support such authorised persons so that they 
can correctly process personal data when performing their tasks.  
 
 
Nature of personal data processed  
Among its study activities, EURAP processes as Controller the following 
categories of personal data:  
 

- Personal data identifying the patients enrolled in the Centres (name 
and surname initials, date of birth, education); 

- Personal data identifying the biological father (education); 
- Data on the ethnic origin of patients enrolled in the Centres; 
- Health data of patients enrolled, such as those before pregnancy (date 

of last menstruation, type of epilepsy, radiation exposure, antiepileptic 
drug therapy at conception) and during pregnancy, smoke habits, 
alcohol consumption, obstetric complications, exposure to other drugs, 
other diseases; 

- Data concerning the obstetric history of enrolled patients, such as 
number of previous pregnancies and deliveries, occurred miscarriages 
and perinatal deaths; 

- Data concerning the health status of the offspring (i.e., the foetus 
during pregnancy and the baby once born, until the end of its first year 
of life), such as family history of epilepsy and/or congenital 
malformations;  

- Data concerning the health of the biological father (presence of 
epilepsy and congenital malformations). 
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Since designing the Central Register, EURAP has implemented the 
minimization of personal data, only collecting data which were strictly 
necessary and essential for the pursued scientific research goals. Although it 
has not been possible to fully anonymize collected data, since anonymization 
procedures would hinder their use for scientific purposes, the confidentiality of 
the identity of enrolled patients is ensured by means of other measures, such 
as masking  the initials of the name and surname of the patients and of their 
date of birth (which can only be seen by reporting physicians in order to allow 
them to link the Registry file to the medical records of the patient, especially in 
case of audits by regulatory authorities) and the pseudonymisation of the 
patients’ birth date (by assigning a randomised code allowing  the 
transformation in age categories).  
 
 
Personal Data management 
The data are collected by the reporting physicians working in the study 
centres adhering to the EURAP study, and are directly collected from the data 
subjects.  
 
Reporting physicians have their own access to their section of the EURAP 
Central Registry – and only to such section – by means of a personal account 
protected by User ID and Password. Access is made through an encrypted 
channel by way of an SSL certificate. Reporting physicians can find from their 
account in the application tool the template sheet for the collection of data to 
fill in for the study purposes. Once filled in, the sheet can be accessed for 
validation by EURAP staff, which is also connected to the Central Registry by 
means of an encrypted SSL channel. Only duly trained EURAP staff 
authorised for that purpose can access the Central Registry as a whole. The 
initials of the name and surname of the patients and their date of birth are not 
accessible through the Central Registry, and can only be seen by the 
reporting physician collecting the data.  
 
Every time a patient information form is filled in by a reporting physician, such 
form is examined by members of the EURAP staff who ascertain the accuracy 
and completeness of inserted data and, in case of incorrect data, report them 
to the physician and invite him/her to verify or correct the data. Only after the 
final control by EURAP staff of inserted data the file is confirmed and 
becomes final. From then on, inserted data can no longer be modified.  
 
 
The lifecycle of data processing  
Data is collected by the reporting physicians working in the study centres 
adhering to the EURAP study and is directly gathered from data subjects.  
 
Reporting physicians have their own access to the EURAP Registry 
(restricted to the data they have provided) by means of a personal account 
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protected by UserID and Password. They access the application tool with their 
accounts and find the standardised case report form (CRF) to be filled in for 
the study purpose. Once filled in, the CRF is submitted to the EURAP Central 
Registry by means of an encrypted channel (SSL certificate) to be checked by 
the EURAP staff. Only duly trained and authorized EURAP staff can access 
the Central Registry’s database. The initials of both the name and surname of 
patients are not submitted to the Central Registry and can only be seen by the 
reporting physician collecting the data. 
 
The data contained in the EURAP Registry can be disclosed to the following: 
 

- To the outcome classification commission (OCC), but solely in an 
anonymous and aggregate form (devoid of any personal data which 
may identify the patients, such as their ID number, their initials, type of 
epilepsy, drugs taken). The disclosure only concerns information useful 
to the malformation classification (prenatal diagnosis, pregnancy 
outcome, anthropometric data and sex of the proband, congenital 
anomalies and time needed for their detection). 
 

- To pharmaceutical companies producing antiepileptic drugs and 
financially supporting the EURAP study, but solely further to a 
deidentification process of the data not allowing the even indirect 
traceability to the data subjects’ identity. 

 
- To the statistician (a member of the Central Project Commission – CPC 

– EURAP), solely in a coded manner. The disclosure does not cover 
any ID number nor the patient’s initials, but includes her age  at the 
time of conception, number of previous pregnancies and deliveries, 
type of epilepsy of the patient, antiepileptic treatment, occurrence of 
seizures during the pregnancy, sex of the proband, presence or 
absence of proband’s major malformations or chromosomal anomalies,  
the education level of the patient and of the proband’s biological father, 
presence or absence of family history of malformations and/or epilepsy, 
country where the patient has been enrolled, exposure to folic acid 
during the pregnancy. 

 
Other third parties that may receive these encoded data for the purposes 
specified above  are the following: 
 - in case of adverse events: the responsible Ethics Committee 
that approved this study and safeguards your rights; 
 - other competent Authorities, such as regulatory Health 
Authorities. 
 
Personal Data thus collected are archived throughout the whole duration of 
the study and for further 25 years from its conclusion. Thereafter, data shall 
be destroyed.  
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Information notice 
Pursuant to art. 13 GDPR, EURAP has drawn up a specific information notice 
for the patients, delivered by the reporting physician (or a delegate person) at 
enrolment.  
In the information notice EURAP outlines the purposes and means of the 
processing and the need for an expressed consent of the patients in order to 
process their personal data. The patients are informed that their consent is 
voluntary, but that in case of denial of consent to the processing of their 
personal data, they will not be able to participate in the study (as the medical 
staff would not be allowed to collect data which are essential to the scientific 
research); this will not affect in any case the relationship with their physician 
nor their medical treatment nor the general management both during and after 
pregnancy, nor the follow-up concerning the baby to be born.   
 
In its information notice to data subjects, EURAP specifies that it will not in 
any case process data allowing their direct identification, and that their identity 
will be known or disclosed only among the authorised staff  of the centre 
where they are receiving treatment. 
However, patients are informed that their personal data could be disclosed to 
external individuals or entities, duly appointed as data Processors pursuant to 
art. 28 GDPR, or to Ethics Committees or other competent authorities for 
compliance with legal obligations, orders or directives.   
Patients are furthermore informed of the rights they can exercise concerning 
the personal data they have provided, including the right to withdraw their 
consent. 
 
Consent 
EURAP shall collect the consent of the patients to process their personal data 
by a specific form that patients can find at the bottom of the information 
notice. EURAP has set up the collection by the reporting physicians of four 
different specific consents:  
 

- For the processing of personal and health data of enrolled patients;  
- For the processing of personal and health data of the foetus and of the 

baby once born;  
- For informing the general practitioner and/or the patient’s gynecologist, 

neurologist, psychiatrist, clinical geneticist and any other relevant 
medical specialist of her enrolment, in order to gather any further 
information useful for the study during the pregnancy;  

- For informing the pediatrician of the new born child of the child’s 
participation to the study, in order to gather any further information 
useful for the study.  
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Reporting physicians are in charge of archiving at their Centre premises the 
consents granted by the patients. To ease their task and ensure a better 
protection of the rights and freedoms of data subjects, EURAP shall provide 
the reporting physicians (acting as Processors) with instructions reminding 
them how to properly manage and archive the data processing 
documentation.   
 
 
Organizational measures 
As mentioned, EURAP staff members who are in charge of the processing 
have been authorised by means of a formal act, specifying their obligations 
and the possible consequences of any uncompliance by them. EURAP has 
furthermore drawn up and divulged specific operational instructions meant to 
allow authorised persons in charge of the processing to learn and remember 
the procedures ensuring the confidentiality and the protection of personal data 
processed in the performance of their tasks, and the compliance with the 
fundamental principles of data processing established by GDPR.  
 
 
Technical measures  
EURAP has implemented the most appropriate security measures for the 
processing and connected activities of health data of the patients participating 
in the study, in compliance with the legislation in force; such measures have 
been identified further to the carrying out of the data processing Impact 
Assessment pursuant to art. 35 GDPR, and are described in the chapter 
addressing  ”Existing or planned measures” of the Impact Assessment 
document, held by EURAP. 
 
 
Transfer of data outside the European Union (exclusion) 
No transfer of personal data to countries outside the European Union of the 
patients included in the Registry is allowed.  
 
 
Data retention period 
The data collected for the purposes of the scientific research connected to 
EURAP study shall be stored throughout the whole duration of the study and 
for a further period of 25 years from its conclusion. This period has been 
determined based on the provision of art. 58 of EU Regulation 2014/536 on 
clinical trials which, in relation to data collected for clinical trials, provides for 
an obligation to store them for at least 25 years. The Controller is assessing 
whether an automatic deletion of the data upon expiry of their retention period 
is feasible. 
 
 
Undertaking declaration 
In compliance with art. 3 of the Ethical standards for statistical purposes or 
scientific research (resolution n. 515 of 19 December 2018 of the Italian 
Garante per la protezione dei dati personali), EURAP hereby declares to 
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abide by such standards and also to have bound to a similar declaration all 
other persons (reporting physicians, processors, and persons in charge of the 
processing) engaged in the study activities.  
 
 
 
 


