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Report of the 3rd EUROCleftNet Steering Group meeting 

Date: 20th December 2011, Manchester

www.esf.org/eurocleftnet
Present: Professor Peter Mossey, Dr Elisabeth Mangold, Dr Heiko Peters, Mr Gareth Davies, Professor Mike Dixon, Professor Concha Martinez, Professor Anette Lohmander, Professor Bill Shaw, Professor Kevin O’Brien, Dr Ian Ellis, Professor Michele Rubini, Professor Carine Carels, Professor Hans van Bokhoven and Miss Kelly Leslie.
It was decided to hold the Steering Group meeting as a plenary with not only members of the Steering Group but the other attendees at the workshop also in attendance for the Steering Group meeting and discussions. 

1. EUROCleftNet Steering Group meeting

This meeting was concerned mainly with the feedback from the September 2011 workshop in Salzburg and the follow up from the afternoon workshop reports resulted in the decision to hold an additional meeting in Manchester to discuss two major priorities (a) the EUROCleftNet website and plans for its future development and (b) application for research grant funding to facilitate the EUROCleftNet research objectives. 

2. Priorities for future research

It was recognised that there is a range of research interests in EUROCleftNet ranging from developmental biology including animal models for cleft lip and palate, genomics, gene-environment interaction, epigenetics and clinical research including clinical trials. Other priorities identified particularly in the European forum at present were liaison with industry and SMEs and public involvement in deciding research priorities – both are extremely important. 

3. 2012 and 2013 EUROCleftNet meetings:
In a brief update the proposals for a conference aligned to the Scottish Association for Cleft Lip and Palate 2012 conference in Glasgow on either Friday 14th or Friday 21st September 2012 was mentioned and the theme of this conference would be translational research. There would be a EUROCleftNet Steering Group meeting on the Thursday prior to this meeting. In 2013, the possibility of holding a EUROCleftNet conference in Bulgaria was discussed at the Salzburg meeting and it was agreed that the host, Dr Youri Anastassov would provide further details on venue, format, possible dates etc. Gareth Davies announced that Youri had forwarded information to him and that he in turn was forwarding this to all members of the EUROCleftNet Steering Group. (proposal enclosed). It was agreed that an attempt to bring the Eastern European partners on board would be desirable and it would be useful if the EUROCleftNet Steering Group members could contribute to the dialogue and discussion to assist Youri with ideas on research with a view to making this a successful EUROCleftNet conference. 

4. Future grant funding applications: 
This is one of the ongoing areas for dialogue, debate and discussion and it is important that in the near future we apply our energies towards a focussed strategy aimed at submitting one or more competitive research grant applications. The following workshop presentations would begin to address this agenda. 
5. Questionnaire and directory of resources: 
One of the methods used in the EUROCran project to build up an effective collaborative body of researchers was to build a directory of resources from information obtained from all those partners interested in participating in future research. This would outline their research expertise, current research activity, grant funding, useful links to other organisations etc and it would be useful to do this in EUROCleftNet. This could be one of the priorities associated with the development of the EUROCleftNet website. 

6. An ECO perspective: 
For the benefit of all those present, Gareth Davies provided an update on ECO and a brief overview of the ECO perspectives in Europe and in European research.   ECO is a pan- European cleft support organisation, facilitating education, research and advocacy amongst patient groups and health professionals alike.  It is run by a board of directors and an advisory panel comprising representatives from 12 EU member states and a range of cleft disciplines as well as users. 
7. Influencing politics: 
Gareth mentioned the Standards project which has been initiated by ECO and aims to standardise standards of cleft care from the point of diagnosis to first surgery. Part of this initiative is dependant on buy-in from health services and health ministries across Europe and inevitably there will be political involvement. Peter Mossey also mentioned the opportunity that presents through the European Parliament in Brussels; and it may be possible in spring 2012 to make a presentation to MEPs in Europe outlining the opportunities for improvement in health care and eradicating inequalities through the work that we are planning to do within EUROCleftNet and ECO. 

8. EUROCleftNet participants: 
During the Steering Group meeting a copy of the current list of partners signed up for EUROCleftNet was circulated. Any additional partners or potentially interested contributors should be notified to Kelly Leslie (k.z.leslie@dundee.ac.uk) and a copy of the database is attached. 

9. Structure of meeting for rest of the day: 
It was noted that the programme included plenary presentations and in the afternoon, workshops. However in light of the relatively small group of delegates and in the interests of being fully inclusive in the discussions surrounding website, future EUROCleftNet priorities and pursuit of funding, it was agreed that the discussions should all be in a plenary forum. 

It was therefore agreed that the first plenary presentations could commence and lunch and coffee breaks would be worked into the programme by the consensus of the delegates. 
NOTE: Those interested in animal models palatogenesis research, Peter Mossey, Heiko Peters, Concha Martinez and Ian Ellis had a brief preliminary meeting in the Waterside Hotel, and the report of this meeting appears in Appendix II below.
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Report of the 2nd EUROCleftNet Workshop 

Date: 20th December 2011, Manchester

www.esf.org/eurocleftnet
Presentations / workshop: as planned in the programme there was thereafter a mixture of plenary presentations and discussion. The presenters have all provided their slides for distribution as part of the workshop report and these are as follows:
Bill Shaw and Kevin O’Brien provided an overview of existing and proposed websites that overlap with EUROCleftNet’s aims and objectives, including the now lapsed EUROCran website. Kevin O’Brien is the leader of the UK Clinical Research Centre at Manchester University supported by The Healing Foundation (Bill Shaw, Director and Kevin O’Brien, Associate Director) and is in the process of developing a new website designed to facilitate the projected research studies and clinical trials that aim to involve all the UK cleft research centres. Kevin advised that his preference was to have a web presence as a means of information dissemination and direction but which would be relatively low maintenance. 
Gareth Davies also provided an overview of the ECO website which could also be used as a tool to further EUROCleftNet’s aims. It is pan-European, multilingual and has a strong patient focus.  
Anette Lohmander commented on some of the limitations of the current EUROCran website and the desire to ensure that inter-centre studies could be facilitated with the exchange of speech records and the ability to carry out inter-centre comparisons of speech quality. 

After discussing various options and in an attempt to move things forwards, it was agreed that Gareth would put in a proposal for developing the ECO site as a platform for some of EUROCleftNet's work, especially relating to the updating of a European Directory of services and resources.  
The expediently produced draft document from Gareth was and is attached to this report (Gareth Davies website.doc). The response from Peter Mossey to the proposal from Gareth Davies is also attached (Peter Mossey website.doc) and discussions on the best way forward are also ongoing. 

Research funding opportunities: in the facilitation of a discussion on future research funding opportunities for EUROCleftNet, Mossey, Dixon, Rubini and Mangold all presented slides and these slides are appended as part of the workshop report.

While the slides provide a good overview of the discussions, a few supplementary comments and analysis are useful: 

· Firstly it is very clear that while research grant funding opportunities exist in Europe, all of these are highly competitive with relatively low success rates. 
· For calls in FP7 framework programme, careful scrutiny has not succeeded in identifying any realistic opportunities for orofacial clefting research in Europe. We are therefore forced to examine carefully the “bottom up” research grant opportunities and among these are the European Research Council (ERC) grants and the FP7 Marie Curie programmes. 

· The European Research Council grants are all based on absolute excellence and “frontier research”. All PIs must have outstanding track records and leadership profiles and the two types of grants that are offered are starting grants and advanced grants. They also offer synergy grants to enable a group of between 2 – 4 excellent PIs to pursue a large scale frontier research project. 

· Marie Curie programmes require industrial links and a number of scientists within the group have had experience of applying in the past with industrial links being the perceived weakness. 

· One of the Salzburg workshops was dedicated to brainstorming on industrial links (powerpoint slide appended below) and it is this initiative which the group agreed was worthy of further consideration. Delegates were encouraged to think about possibilities with respect to encouraging industrial involvement in the orofacial clefting research and if we could secure sufficient interest, an application to a Marie Curie integrated network would be considered. 

· Ysbrenbrand Poortman, founder member of the Dutch National Federation of Patient and Consumers Association and a leading advocate of causes for patients with disabilities made a presentation at the ICBD / WHO conference in Lodz in Sept 2011. It would be useful to make personal contact and those among the group who were familiar with him and his activities agreed that he could be approached about the need for bringing industrial influence into our network. 
· Regine Steegers presentation: due to contingency back at her home institution, Regine Steegers was unable to make it to the meeting and instead provided a pdf of a powerpoint presentation (Regine.pdf attached). This deals with the issue of epigenetics in orofacial clefts and possibilities for prevention. This area of significant interest in recent years is an eligible area for further research in the field of orofacial clefts and will be one of the aspects that will be prioritised for funding. 
· The other aspect that Regine is involved in is the e-health tool being used in peri-conceptional and pregnancy care and this which concentrates on nutrition and lifestyle will be a valuable contributor to prevention and aim towards orofacial clefts, NTDs and congenital heart disorders (CHD). 

Regine will be informed of the outcome of this meeting and our desire to include both the above epigenetics approach and primary prevention in any future research grant application. 

Future research grant funding strategy: it would be ambitious to expect that all aspects of our research covered in the ESF application would be encompassed in one application and therefore we should think about the possibility of submitting a portfolio of different research applications but if an opportunity arose where these could be linked then every attempt would be made to be as inclusive as possible. 
In the first instance there would be a need to have industrial co-operation and collaboration and therefore those who feel that industrial partnership can be encouraged in their field should approach their industrial contact with a view to encouraging their collaboration. 
ACTION: This would require a co-ordinated approach and in a follow up message a list of information regarding the previous Marie Curie application with the work packages will be circulated and leaders of each of these will be identified – with a view to modifying the application and/or attempting to bring an industrial or commercial partner on board. 

Mike Dixon outlined the progress with Facebase: Mike Dixon is involved in the NIH FaceBase initiative and there are a number of projects being prioritised through FaceBase, some of which may have either an overlap or an influence on what research we carry out in Europe. A list of the FaceBase project with a brief summary and the partners involved is attached. It was noted that all of the FaceBase projects are currently led by US partners and a number of these involve animal models so our EUROCleftNet partners involved in animal models research should study these carefully. The FaceBase project is also online and can be found at https://www.facebase.org/project.and a brief summary of the 8 Facebase projects is also appended (Facebase.pdf)
It is apparent that there are differences but also possible synergies with Facebase: Although Facebase proposes to utilize specific mouse models such a TGF beta, TGF-beta receptor, MSX1 and FGF receptor knockout strains (so this may/would overlap with the TGF-beta 3 knockouts we use (the Research on Functional Genomics, Image Analysis and Rescue of Cleft Palate project) - it would appear that no mention is made of PAX9 or EGF-R strains. This could be a possible niche to exploit.  
The exploitation of these niche areas does fit with the wider Facebase mouse strain repository (Genetic Tools and Resources for Orofacial Clefting Research). The other potential would be to exploit is the GWAS looking for Transcriptional elements (Genome-Wide Atlas of Craniofacial Transcriptional Enhancers). Sarah Jones in Dundee is keen to test for TGF-beta 3 specific transcriptional elements in the HAS2 promoter, and also has an interest in HASnt. This is a naturally occurring anti-sense to HAS2. It would appear no one is looking at this in the development of the palate or clefting. Other groups have looked at this in terms of kidney development. This could be a possible synergy with (Identification of miRNAs Involved in Midfacial Development and Clefting). It might be fruitful to explore these possible collaborations.
Common core protocols: Elisabeth Mangold gave a very useful presentation to follow on from the Salzburg workshop where there was debate about collecting human DNA samples and the debate centred around the use of blood or saliva for the optimum yield of DNA for future studies. The conclusion was that if it is feasible to collect blood then this is certainly the gold standard for future projects and it would be extremely useful to revise the common core protocols that were developed in the previous European Science Foundation network grant over a decade ago – one of the outcomes of which was to develop common core protocols for collection of data for GEI studies in Europe. These protocols were designed to underpin the EUROCran GEI project. The common core protocols.pdf document will be circulated in the near future as it will be necessary to identify a range of expertise among EUROCleftNet partners to undertake a review. 

Clinical trials in OFC: The UK Clinical Research Centre for Orofacial Clefts based at Manchester University and the support of The Healing Foundation and the Craniofacial Society of Great Britain offers a unique opportunity to involve EUROCleftNet in the discussions surrounding initiatives such as clinical trials where a European dimension may enhance numbers and shorten the timescale. It would of course be incumbent on the European partners to obtain parallel funding but this may be facilitated through EUROCleftNet. Some dialogue at Salzburg called for clinical trials (in distraction osteogenesis and alveolar bone grafting) in an attempt to provide a better evidence base for current clinical practice.

Genetics research associated with the TOPS trial: the TOPS initiative headed by Bill Shaw and Gunvor Semb is about to be launched with all the surgeon calibration having been carried out and recruitment having started in 2010. One opportunity that might be explored in relation to multi partner research is whether it could be aligned to some of the genetics initiatives that we are contemplating – and at our meeting in Salzburg there was a mention of involving our Brazilian partners. Jill Clayton-Smith leads on this for TOPS and it would be interesting to discuss this will Jill. In Salzburg a number of potential areas of mutual interest that may also be fundable through EU/ Latin America schemes were discussed. 

Proposal re collaboration with Greg Elger (MRC, London)
A proposal re regulome sequencing for OFC to identify regulatory elements in the vertebrate genome that are associated with developmental transcription factors was received from Greg Elgar (details passed on by David FitzPatrick) – and about 60 CNEs are located at the OFC1 locus on 6p24, in a 2Mb interval downstream of TFAP2A, covering orofacial clefting chromosomal breakpoint region 1.

Greg has obtained the enrichment oligo set from Illumina to start making libraries, and the oligos can potentially select from up to 1152 different libraries (i.e. samples), although it would be prudent to initially start making libraries from a smaller number of samples. He also has a PhD student who is creating a database of variation in these regulatory sequences from the HapMap and 1000 genomes projects
In our discussions in Manchester, we felt that there is sufficient evidence supporting that this transcriptional factor is a central regulator in the craniofacial development, and so the regulation of its coding gene (TFAP2A) could be a player in the lip and palate development.

Dissemination of the information from the Manchester EUROCleftNet meeting and workshop: It would be useful to distribute the information widely among our partners and encourage their involvement in future research.
Date of next meeting: with an immediate priority being to resolve the two main issues in Manchester – the website and grant funding application, these will be progressed and it may be that one or more additional meetings will be required prior to submission of an application for grant funding. Peter Mossey will meet with the European Officer at the University of Dundee to discuss possibilities for Marie Curie or ESR submission. 

Appendix I: Salzburg Workshop 2: Industrial links for EUROCleftNet research

(some suggestions)

1. Diagnostic:

· a. 3D imaging of facial morphology in cleft cases to quantify facial dysmorphology before and after surgery. e.g. 3dMD

· b. Genetic assessments / analyses. e.g. Illumina

· c. Tissue sampling / DNA collection. e.g. DNA Genotek

2. Preventive:

· a. The use of multi-vitamins for reduction or prevention of cleft deformities (NutrEvent, Italpharma, Theralogix etc)

· b. Folic acid / Folinic acid / 5-methylTHF / inositol (NTD RCT)

· c. Minimising scarring following surgical repair of cleft lip (Renovo)

3. Corrective:

· a. Prevention of keloid formation ?

· b. The use of bone substitute to replace lost alveolar ridge (BMP)

· c. The use of distraction devices for correction of skeletal deformities

· d. Rehabilitation of the oral cavity using dental implants

Appendix II: Animal model palatogenesis research discussion.
The Concha Martinez group in Spain are working on the two different strains of TGF-beta 3 knockout mouse and are interested in gene-environment interaction with main interests being nutritional with folic acid, experiments already underway and they were encouraged also to consider multi-vitamin trials. Spain also have a unique dog model but they were not suggesting that this would be a particularly useful model for ongoing collaborative research. 
Heiko Peters mentioned the particular interests he has in gene-environment interaction (and also gene-gene interaction), and his interest is mainly in MSX1 & PAX9 and in terms of environmental agents the anticonvulsant phenytoin is one of his ongoing models. He suggested that the group might look at developmental aspects of lip and palate development and in particular:

1. patterning

2. growth 

3. morphogenesis

4. fusion

He also emphasised the concentration on epithelial mesenchymal interaction and that the European group may find a unique niche different from the mainly US based FaceBase Consortium (Facebase document attached) but with collaborative links – perhaps through Mike Dixon. Heiko Peters is also interested in the concept of morphogenesis in his MSX1 deficient mice and also in the PAX9 during primary palatal fusion. 

Ian Ellis mentioned the work in Dundee being done by Jennifer Galloway in respect of the hyaluronic acid syntheses (HAS1, 2 and 3) and that the group have experience in using the two different TGF-beta3 knockout mouse models. This work is an ongoing collaboration with Mike Dixon and Concha Martinez group. The Dundee group are also developing a TGF-beta 3 knock-down model in human embryonic fibroblast cells and how this affects HAS expression.   
One additional comment made in relation to future plans for using the mouse models in palatogenesis research is to look carefully at the new candidate genes that are emerging from GWAS and not to lose sight of the link between those genes felt to be important in human palatogensis and in cleft lip and palate human population studies and to establish the link between the laboratory research and its application to human clinical situations. 

It is very well to understand that a mouse model gives us a handle on which genes are involved in mouse cleft palate. However, as both myself and Heiko pointed out this does not always transfer into the human. Heiko used the idea of how the mouse “face” developed differently in terms of elongation of snout etc. From my own work we have seen differences in how tumours in mice have different properties to human tumours- this is in terms of migration and HA synthesis. Therefore my argument would be that the mouse may tell you how a process works but the factors in humans may be different. 
Documents to be attached to the final report:
· EUROCleftNet partners database
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Regine Steeger’s Powerpoint presentation
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A list of the FaceBase projects and partners 
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ESF “Common Core Protocols” document
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EUROCleftNet partners database
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FaceBase

Management and Coordination Hub





Human

		3D Analysis of Normal Facial Variation: Data Repository and Genetics

		Oral Clefts: Moving from Genome-Wide Studies Toward Functional Genomics





Animal

		Functional Analysis of Neural Crest and Palate: Imaging Craniofacial Development

		Genetic Determinants of Orofacial Shape and Relationship to Cleft Lip/Palate

		Genome-Wide Atlas of Craniofacial Transcriptional Enhancers

		Global Gene Expression Atlas of Craniofacial Development

		Identification of miRNAs Involved in Midfacial Development and Clefting

		Research on Functional Genomics, Image Analysis and Rescue of Cleft Palate





Technology

		Shape-Based Retrieval of 3D Craniofacial Data

		Genetic Tools and Resources for Orofacial Clefting Research
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		Title		Forename		Surname		Address 1		Address 2		Address 3		Address 4		Address 5		Telephone		Email

		Dr		Adrianna		Mostowska		Department of Biochemistry and Molecular Biology		University of Medical Sciences in Poznan		6 Swiecickiego St.,		60-781 Poznan		Poland		+48(061)8546513		amostowska@wp.pl

		Dr		Airi		Sokk														Airi.Sokk@regionaalhaigla.ee

		Professor		Ashraf		Ayoub		Professor of Oral & Maxillofacial Surgery		Glasgow University Dental School		378 Sauchiehall Street		Glasgow		G2 3JZ				a.ayoub@dental.gla.ac.uk

		Professor		Anette		Lohmander		Agerskov Göteborg University		Department of Logopedics		Sahlgrenska University		SE 413 45 Göteborg		Sweden		00-46-31-342-2290/3933		anette.lohmander@ki.se

		Dr		Ann		Molloy		Department of Biochemistry		Trinity College		Dublin						+3531 9701970		amolloy@tcd.ie

		Professor		Anne Marie		Kuijpers-Jagtman		Department of Orthodontics and Oral Biology		University of Nijmegen College of Dental Sciences		P O Box 9101		Philips van Leydenlaan 25 6500 Nijmegen		The Netherlands		+31 24 361 4005		a.kuijpers-jagtman@dent.umcn.nl

		Professor		Bill		Shaw		Department of Oral Health and Development		Dental Hospital		Higher Cambridge Street		Manchester		M15 6FH		00-44-161-275-6620		Bill.Shaw@man.ac.uk

		Professor		Biruta		Barkane		Medical Academy of Latvia		Department of Oral and Maxillofacial Surgery		20 Dzirciema Str LV-1007		Riga				+371-2 451-814		iurtane@latnet.lv

		Dr		Borut		Peterlin		Division of Medical Genetics		University Medical Center Ljubjana		Division of Medical Genetics Department of Obstetrics and Gynaecology		Slajmerjava 3 1000		Ljubljana Slovenia		+386 1 5401 137		borut.peterlin@guest.arnes.si

		Professor		Carine		Carels		Radboud University Nijmegen Medical Centre		Department of Orthodontics and Craniofacial Biology		Philips van Leydenlaan, 25		6525 EX NIJMEGEN		The Netherlands		+31 24 361 4067		C.Carels@dent.umcn.nl

				Cécile		Chevrier		Bât. 13, Campus de Beaulieu		Université de Rennes I		Avenue du Général Leclerc		F-35042 Rennes Cedex		France		+33 (0)2 2323 6126		cecile.chevrier@univ-rennes1.fr

		Professor		Concha		Martínez Álvarez		Associate Dean for Undergraduate Studies		Facultad de Odontología		Universidad Complutense		Avda. Complutense s/n		28040, Madrid. Spain				cmartinez@med.ucm.es

		Dr		Corstiaan		Breugem		Division of Pediatric Plastic Surgery KE.04.140.0		Wilhelmina Children's Hospital		University Medical Center Utrecht		P.O.Box 85090		3508 AB Utrecht, The Netherlands		Tel:-31-88-7554004		c.c.breugem@umcutrecht.nl

		Dr		David		Fitzpatrick		MRC Human Genetics Unit		Western General Hospital		Edinburgh		EH4 2XU				00-44-131-467-8423		David.Fitzpatrick@hgu.mrc.ac.uk

		Dr		Elisabeth		Mangold		Institute of Human Genetics		Rhenish Friedrich-Wilhelm D-53012 Bonn		Germany						+49 (0)228 287- 22286		e.mangold@uni-bonn.de

		Ms		Emma		Southby		Guy's Hospital		Great Maze Pond		London SE1 9RT						00-447884182756		Emma.Southby@gstt.nhs.uk

		Mr		Gareth		Davies		Rue Sous Les Fenêtres		34460 Roquebrun		France						+31 (0)70 322 2069		davieszak@googlemail.com

		Professor		Giovanna		Garattini		Regional Centre for Cleft Lip and Palate		Cattedra e Divisione di Chirurgia Maxillofacciale Ospedale San Paolo		Via Antonio di Rudini No. 820142		Milano		Italy		00-39-03-22-998-156		Giovanna.garattini@unimi.it

		Dr		Gisele		Dalben		Rua Silvio Marchione		3-20, Vila Universitária		17012-900, Bauru, SP		Brazil						gsdalben@usp.br

		Dr		Gizella		Rehak		H-1052 Budapesta Régiposta u.19										+36-1268-9029		Rehak@mail.datanet.hu

		Dr		Gonzalo		Gonzalez-Landa		Landa Jefe de Servicio de Cirugía Infantil Servicio de Cirugía Pediatrica Hospital de Cruces		Servicio Vasco de Salud		Plaza de Cruces S/N		489031 Barakaldo-Vizcaya		Spain		00-34-94-600-60-42		Gonzalo.Gonzalezlanda@osakidetza.net

		Professor		Gunvor		Semb		Department of Plastic Surgery		University Hospital Rikshospitalet Sognsvannsn				20 0027 Oslo		Norway		00-47-2307-2193		Gunvor.Semb@man.ac.uk

				Hans		van Bokhoven		Radboud University Nijmegen Medical Centre		Department of Orthodontics and Craniofacial Biology		Philips van Leydenlaan, 25		6525 EX NIJMEGEN		The Netherlands				H.vanBokhoven@antrg.umcn.nl

		Dr		Heiko		Peters		International Centre for Life		Central Parkway		Newcastle upon Tyne		NE1 3BZ				0191 241 8622		heiko.peters@ncl.ac.uk

		Dr		Ilze		Akota		Institute of Stomatology,		Riga Stradiņš University		Dzirciema Street 20		Riga LV-1007		Latvia				iakota@latnet.lv / igreitane@latnet.lv

				Inge		Trindade		Universidade de Sao Paulo- Bauru		Bauru School of Dentistry		Hospital for Rehabilitation of Craniofacial Anomlies		Rua Silvio Marchione 3-20		Bauru, São Paulo 17012-900, Brazil		55-14-3235-8282		ingetrin@usp.br

		Dr		Irena		Klimova		Hospital Ruzinov Department of Maxillofacial Surgery		Orthodontic Unit		Ruzinovska 6 826 06		Bratislava				00421 7-592-10-547		IrenaKlimova@zoznam.sk

		Professor		Jan		Vojtassak		Ústav lekárskej biológie a genetiky LFUK		Sasinkova 4		811 07 Bratislava								jan.vojtassak@fmed.uniba.sk

		Professor		Jill		Clayton-Smith		Clinical Genetics Manchester University Hospitals NHS Trust CMUHFT		Department of Clinical Genetics		St Mary's Hospital		Hathersage Road		Manchester M13 0JH		0161 276 6269		jill.clayton-smith@cmft.nhs.uk

		Dr		Jitka		Vrtiskova Klinika		Klinika Plastické Chirurgie		Facultní Nemocnice Královské Vinohrady		Klinická Báze 3.Lékarské Fakulty		Univerzity Karlovy, Šrobárova 50,		100 34 Praha 10, Czech Republic		0042-02-6716-3030		jvmd@seznam.cz

				Jo		Zhou		Radboud University Nijmegen Medical Centre		Department of Orthodontics and Craniofacial Biology		Philips van Leydenlaan, 25		6525 EX NIJMEGEN		The Netherlands		+31 24 361 4067		J.Zhou@antrg.umcn.nl

		Professor		John		Scott		Department of Biochemistry		Trinity College		Dublin						+3531 9701970		jscott@tcd.ie

		Dr		Jorma		Rautio		Cleft Centre Institute of Clinical Medicine		Department of Plastic Surgery		Topeliuksenkatu 5 00260		Helsinki		Finland		00- 358-9-4718-7448		jorma.rautio@hus.fi

				Judith		Hohfeld														Judith.Hohlfeld@chuv.ch

		Professor		Kaare		Christensen		Population, Policy and Aging Research Center		Rubenstein Hall		University of Southern Denmark		Odense		Denmark		6550 3049		kchristensen@health.sdu.dk

		Professor		Kazimierz		Kobus		Hospital of Plastic Surgery		Koscielna Str 1 Polanica		Zdroj 57-320		Poland				0048-74-868-1386		k.kobus@chir-plast.pl

		Associate Professor		Kirsten		Mølsted		Cleft Palate Department (Dental Clinic)		Speech and Hearing Institute		Rygårds Allé 45 2900		Hellerup		Denmark		00-45-394-55014/55015		kimope@thi.kbhamt.dk

		Professor		Leonid		Kharkov		Department of Maxillofacial Surgery for Children		Hospital For Children		N7 Laboratory		Pereulok 12		Kiev		00380-44-261-1685		admin@r-horse.ru.kiev.ua

		Dr		Lidia		Boboc		Romanian Academy of Medical Sciences		Clinicade Ortodontie Facultatee de Stomatologie		Bucharest						0040-1-659-4075		lboboc@pcnet.pcnet.ro

		Dr		Mario		Merialdi		Department of Reproductive Health & Development		World Health Organisation		Avenue Appia 20 CH-1211 Geneva 27		Switzerland				0041 79 500 6590		merialdim@who.int

		Professor		Markus		Noethen		Institute of Human Genetics		University of Bonn		Sigmund-Freud-Strasse 25		D-53127 Bonn, Germany				+49 (0) 228 287 51101		markus.noethen@uni-bonn.de

		Dr		Mavis		Emel Kulak Kayikci		Hacettepe University Faculty of Medicine		Audiolog&Speech Pathology Unit		Ankara		Turkey						mavis@hacettepe.edu.tr
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European Science Foundation Scientific Network:


“Development of methods to investigate the interaction between nutritional, environmental and genetic factors in early human development: demonstration project on orofacial clefts”

ESF Common Core Protocols 


For our research in craniofacial anomalies, consistent protocols across populations are extremely important. The following document contains a proposal for the use of “Common Core Protocols” for ongoing gene/environment interaction research, tailored towards a case triad study design. This will provide guidelines on the core information required in eight different areas and some rationale for this. Apart from the core data, information on the development of further desirable and/or optional data will also be provided where applicable.


It is important that the source of these documents is acknowledged and the concept of preparation of common core protocols for gene-environment interaction was initiated by the European Science Foundation (ESF) Network. It was intended that these find application in future studies, and whilst the EUROCRAN Workpackage 2 protocol is a “case triad” study which necessitates modifications, the following people are acknowledged as the group of experts who have contributed to these through the ESF.


1. Case Ascertainment (Dr Peter Mossey / Professor Julian Little) 


2. Nutritional factors and food frequency questionnaires (Professor Julian Little)


3. Lifestyle and environmental factors (Dr Sylvaine Cordier)


4. Obstetric & medical history, incl drugs (Dr Regine Steegers-Theunissen)


5. Family history (Dr Catherine Bonaiti)


6. Clinical assessment of orofacial clefting (Dr David FitzPatrick / Dr Segolene Ayme)


7. Genetic protocols and assays (Dr David Fitzpatrick)


8. Laboratory biochemical assays (Professor John Scott)


9. Ethics Guidelines (Dr Annukka Ritvanen / Dr Peter Mossey)


The general outline proposed for providing these guidelines for data collection and future research into reproductive outcome in each of these areas will include the following:


1. Background information and rationale


2. General principles


3. Recommendations for minimum (core) information 


4. Guidelines on methodology


5. References


Case Ascertainment 


I. Background and rationale


The completeness of ascertainment may differ between countries, dependent on the number and type of sources of ascertainment the type of pregnancy outcome (live births, terminations, stillbirths) and the recognition of syndromic individuals.  These issues can considerably affect the comparability of such data (McMahon et al., 1970; Leck, 1983). The epidemiological data may be derived from Oral Cleft (OC) registries or surgical records, which may be different from the actual number of affected OC individuals. Temporal trends in the prevalence at birth of OC exist, which, can, in part, be explained by the differing level of ascertainment within countries as they develop.


II.  General principles


The observer must define precisely the “population” in which the frequency of malformation is measured. A major issue is whether one reports or estimates rates in all recognised conceptuses, all births, or all livebirths.


Live births versus stillbirths


The proportion of serious malformations is higher in stillbirths than in livebirths, so that the inclusion of stillbirths tends to elevate the birth prevalence or incidence rates over those derived if only livebirths are considered.  Similarly, inclusion of data on miscarriages and abortions, i.e. losses earlier in gestation, may increase rates over those found if just livebirths and stillbirths are analysed.


Vanderas, (1987), examined the problem of inclusion or exclusion of stillbirths as an issue in ascertainment of oral clefts in a number of international studies, some of which included live births, stillbirths and abortions in their evaluation of prevalence at birth. The OC rates were 6.43 per 1,000 stillbirths vs 2.16 per 1,000 livebirths in the study of the white population in Iowa (Hay, 1971).  In a study on livebirths in the pooled data from black, Mexican and white populations, (Lutz et al., 1955), the rates were 2.72 per 1,000 stillbirths vs 0.91 per 1,000 . The risk of developing clefts in stillbirths and abortions appears therefore to be about three times as frequent as in live births.  Also, the clefts with associated malformations behaved differently epidemiologically in comparison to clefts without associated malformations. 


A further study in Hungary (Czeizel, 1984) reported that the proportion of cleft palate without cleft lip is about sevenfold greater in stillbirths (primary fetal deaths 28 weeks or older) than in livebirths (2.38 per 1,000 vs 0.36 per 1,000).   In comparison, for cleft lip (with or without cleft palate), the ratio is a little less than threefold (3.17 per 1,000 vs 1.15 per 1,000).  As may be expected, this differential between livebirths and stillbirths is greater for those oral clefts that occur in individuals with additional malformations elsewhere, than in those with only cleft lip, cleft palate, or both.


Krause et al., (1963), examined human embryos and foetuses and reported that the frequency of clefts with associated malformations was 11.61 per 1,000 and foetuses with clefts but without associated malformations were 7.22 per 1,000.  Nishimura et al., (1966), reported the frequency of cleft lip with or without cleft palate in 1,213 voluntarily aborted human embryos to be 14.7 per l,000. In a separate study of 5,117 voluntarily aborted human embryos, (Iizuka, 1973), found that the prevalence at birth of CL was 4.3 per 1,000, cleft lip and palate (CLP) 8.10 per 1,000 and isolated cleft palate CP 3.2 per l,000. Thus the lumping of figures which includes not only live births but also stillbirths and/or induced abortions will not be comparable to those studies which quote live births only. If fetal deaths or earlier losses are included in summary rates, then this should be noted specifically and rates should be presented separately for livebirths and for embryonic and fetal deaths.


Associated malformations


It is generally accepted that associated malformations occur less frequently in infants who have CLP than in those who have CP and even less still in those with isolated CL. For example, a seventeen year study in North Eastern France reported the rate of associated malformations as 46.7% in CP, 36.8% in CLP and 13.6% in CL, (Kallen et al., 1996). Cornel et al., (1992), reported associated abnormalities in 23% of combined CL/P cases and in 52% of cases with isolated CP.  Numerous other studies also found congenital anomalies to be much more commonly associated with CP than with CL/P (Ingalls et al., 1964, Drillien et al., 1966, Moller, 1972, and Emanuel et al., 1973).  In the Finnish population however CL/P was as often associated with other malformations as was CP (Saxen et al., 1974).  Familial background was also more often reported in association with CP than with CL/P in Finland which is in contrast to that found by others such as Fogh-Anderson (1942), in Denmark. 


Some studies also sub-divide CL/P into unilateral and bilateral groups when examining additional malformations and report an increase in additional malformations in the bilateral sub-group (e.g. Hagberg et al., 1997). When considering associated abnormalities some reports do not define what is meant by associated abnormalities while others give ambiguous descriptions, and Conway et al., (1966), recorded only the “ten most common” associated abnormalities listed on birth certificates over an eleven year period. This may explain some of the variation observed in the reporting of the frequency of other abnormalities accompanying oral clefts (see tables in Appendix I).


The prevalence of isolated cleft palate


There is considerable heterogeneity in what is described as isolated cleft palate.  Many figures for isolated cleft palate are provided without an adequate explanation of inclusion/exclusion criteria.   For instance, the most common syndrome with isolated cleft palate as a feature, is the Pierre Robin Syndrome and inclusion or exclusion may make a substantial difference to the figures.  This sub-group is also more susceptible to ascertainment bias as the prevalence of sub-mucous clefting within the general population is thought to be as common as overt isolated CP (Christensen et al., 1994).  In a detailed study of isolated cleft palate in Denmark, the authors noted that there is a marked difference in sex ratios for non-syndromic overt CP including the hard palate and non-syndromic overt CP of the soft palate only. This, combined with the tendency for hard palate and soft palate clefts not to occur within the same families indicates that they may be two aetiologically distinct sub-groups of cleft palate. Christensen et al., (1994), therefore recommended that future studies on isolated cleft palate distinguish between hard palate, soft palate and sub-mucous hard palate in an attempt to disclose aetological heterogeneity within secondary palatal clefting.  


The inclusion Pierre Robin anomaly is also complicated by the fact that the etiology is heterogeneous and the diagnosis of Pierre Robin is inconsistent. Some authorities state that respiratory distress is an essential part of the anomaly (Shprintzen et al., 1992), while others make a diagnosis on the basis of glossoptosis and micrognathia with the cleft, whether or not there is respiratory distress (e.g. Caouette-Laberge et al., 1994). The Pierre Robin anomaly also occurs in association with other monogenic disorders such as Sticklers syndrome.


Further complications in the consideration of isolated cleft palate are two recognised genetic phenomena (a) the association of CP with 22q11.2 deletion in the velo-cardio-facial syndrome (VCF) and (b) X-linked clefting.  The prevalence at birth of VCF in many populations is unknown and diagnosis may be delayed, thus affecting the birth prevalence figures. X-linked clefting has been reported in some populations such as the Icelandic population (Moore et al., 1987) but has not been investigated in many others. Also a study by Lowry et al., (1969a), reports X-linked sub-mucous cleft palate which is part of an X-linked recessive trait which might complicate the picture regarding cleft palate birth prevalence and sex ratio figures.


II. Population based versus hospital based registries:


In much of the older literature and in current work in less developed countries, data are often available only on births delivered in hospital.  Unless almost all births occur in hospital, such data may be biased. On the other hand, if hospital confinement is more available to women from the upper socio-economic groups, the hospital derived rates may underestimate those for the community as a whole.


Interpretation of hospital series, therefore, is not straightforward unless the proportion of births in the community delivered in the hospitals surveyed approaches 100 per cent.  Even so, when hospital records alone are searched the number of cases expressed as a percentage of all known cases found using multiple sources of ascertainment may be low as indicated by the Hungarian figure of 52.5 per cent based on this one source of ascertainment (Czeizel et al., 1970). 


While complete ascertainment is almost impossible to achieve, the closest to this can only be achieved by the pooling of data from several overlapping sources.  The quality of a population based perinatal register will be dependent on how many sources and how thorough the ascertainment process is and cleft registers or hospital based registers tend to be a sub-set excluding stillbirths, early deaths, minor anomalies not requiring surgery, patients who move away, miscoding etc.  As well as being less complete, a hospital-based registry will tend to have fewer cases with associated abnormalities because of stillbirths and perinatal deaths and also because another feature may be more important than the cleft.


III. Recommendations for minimum (core) information 


1. Basic cleft sub-groups: Oral Clefting (OC) is a heterogenous group of defects with a considerable range of severity and therefore there will inevitably be variability in the ascertainment rates. Many of the earlier publications were less discriminating on the differences in frequency between CP and CL/P, often quoting a combined figure.  Many of the more recent papers do differentiate and some sub-divide CL and CLP.  


For example, the overall data shows fivefold variation in CL/P in Europe and a threefold variation in CP.  The explanation for such variation may, partly at least, be due to the variable quality of data.  It is therefore important that methods of ascertainment are specified and whether studies were population based or hospital based. Accurate data require a recording system using multiple sources of ascertainment.


2. Cleft type and associated malformations: All epidemiologic and genetic data should be presented by specific cleft type whenever possible (Fogh-Anderson, 1942; Fraser, 1970).    Each cleft type should be subdivided by the presence or absence of associated congenital malformations, (Emanuel et al., 1973).  Where possible, the syndromic cleft cases should be separated from non-syndromic ones, the classification used and how this was done, for example by a dysmorphologist.  Birth prevalence statistics for clefts will further benefit risk factor studies if they are tallied separately for familial and sporadic cases (Melnick et al., 1980; Bixler, 1981), in which the genetic and environmental risk factors may differ, and then by syndromic versus non-syndromic status within these categories.  Since the major cleft phenotypes are actually heterogeneous entities disaggregating them for statistical purposes may aid the investigation of unitary disease categories.


3. Multiple sources of ascertainment: Multiple sources of ascertainment from population-based samples should be used for incidence statistics and complete censuses or representative samples should be employed for prevalence statistics.  These constitute the best approaches available for preparing accurate estimates of rates, because no single data source has sufficient reliability (Czeizel et al., 1971). 


In preparing incidence data to support genetic and other etiologic studies, all abortuses and stillbirths should be included or appropriate adjustments made. It should be made clear if terminations and fetal deaths are included, the inclusion criteria and the methods used. Similarly, the effects of differential prenatal and postnatal death rates on the apparent sex ratios for clefts should be documented.  All degrees of cleft expression should be diagnosed to prevent underascertainment.  


4. Ethnic Grouping: Where possible data within countries should be presented by ethnic group, although it must be recognised that grouping by ethnic origin is not entirely objective.  Also, in the light of some emerging evidence, it may be useful to have a record of socio-economic status. Ideally datasets containing core information agreed by consensus should be collected, while additional information could be collected for studies in suspected high risk population subgroups. These might include specific parental genotypes or phenotypes, older parents, medicated mothers, mothers with certain chronic diseases, and parents with unique dietary or other environmental exposures.
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1. Nutritional factors and food frequency questionnaires (Professor Julian Little)


I.  Background information and rationale

I.a  Options for dietary assessment in case-control studies

Comments have already been made on the food records approach.  One particular sub-type is the weighed dietary record, which requires the subject to weigh all foods consumed during a specified period.  This is generally been regarded as the reference method for dietary assessment, and its accuracy has been little questioned (Bingham and Nelson, 1991).  However, use of biological markers of the total food intake, may make a double labelled water methods on the 24 hour urea nitrogen methods, suggest that overweight subjects in particular tend to underreport their food intake.  


Another approach is the 24 hour recall method, in which subjects are asked to report their food intake during the previous day.  This is the basis of most national nutrition surveys.  While the repeatability of mean intake data from 24 hour recalls is generally good on a group basis (Bingham and Nelson, 1991), a serious limitation of this method is that it does not provide a reliable estimate of an individuals intake over more than 24 hours because of day-to-day variation (Beaton et al., 1979, 1983; Todd et al., 1983).  To some extent, this problem can be overcome by obtaining repeat 24 hour recalls, but then the advantages of the 24 hour recall method over other methods in terms of cost (the method is quick and simple to perform, taking about 15 to 20 minutes) and subject participation (minimal burden and no requirement for the subject to be literate) no longer apply.  This method is not now regarded as suitable as a primary means of assessing diet in individuals in case-control studies (or cohort studies). 


Questionnaires which may be self administered or interviewer administered have been developed to assess habitual dietary intake in both cohort and case-control studies.  In cohort studies, the aim is to assess habitual current diet while in case-control studies, the aim is to assess habitual diet during a reference period, in the present context during the periconceptional period and early pregnancy.  


The simplest of these methods is the food frequency questionnaire, in which subjects are asked to indicate their usual frequencies of consumption of each of a list of foods or food-groups.  An estimate of habitual nutrient intake may be obtained assuming “standard” portion sizes for various foods and using food composition tables.  In some studies of chronic diseases of adults, but not typically in studies of reproductive outcome, the quantification can be refined by applying age (and sex) specific ‘standard portions’.  In earlier work, the food list was focused on the assessment of intake of a single nutrient, e.g. nitrite, and then would only include foods which were a source of that nutrient.  In more recent particularly in studies of adult chronic diseases such as various types of cancer work, it has been recognised that individuals tend systematically to over-or under-report the total amount eaten, and that variation in reported intake of specific nutrients may reflect this tendency.  Therefore, it is now widely accepted that it is important to obtain a measure of total intake, and that food lists should include the foods accounting for 80-90% of the total food intake in the relevant population.  Thus, food frequency questionnaires now typically include questions about consumption of 50-100 food items.  


A further refinement is to obtain estimated habitual portion sizes directly from the subjects, by asking them to specify the usual portion size of each food in terms of household measures, or by asking them to select a photograph or food-model (in an interview situation) that they consider resembles their usual portion.  When doing an interview of this type an assessment of the usual meal pattern and food combinations is also carried out, this is known as the diet history method.  Thus, the work involved in applying this range of methods can range from a self-completed questionnaire requiring 20 minutes or even less to complete to a 1-1½ hour interview by a nutritionist (Block, 1992).


The “philosophy” underlying these methods is that it is virtually impossible to assess absolute intake accurately, but that it is possible to classify the relative intake of individuals.  This is reflected in the method of analysis, in which subjects are assigned to quantiles (usually tertiles, quartiles or quintiles) or the basis of their estimated intakes of a specific nutrient.  It is also important to assess the reproducibility of food frequency questionnaires, that is, the extent to which when applied to the same individuals, the methods result in the same ranking of individuals.  In order to check that the method is not “consistently wrong”, there is a need to compare the method with a reference method.  Typically, this will be a food record.  However this in itself may be less than perfect as a measure of intake.  These are often described as validation studies, in that the food record method is considered to be a “gold standard”, and the comparison is interpreted as providing information as to how well the questionnaire based method measures what it is supposed to measure.  These approaches have seldom been applied in samples of pregnant women or women who have recently had a reproductive event.  Instead, instruments on which reproducibility and “validity” have been assessed in non-pregnant groups are used in pregnant or recently-pregnant women.


The majority of validation studies have compared questionnaire estimates of food consumption or nutrient intake with assessments of current or very recent diet by the reference method.  Such an approach is satisfactory for a cohort study, in which the relationship of diet current at the time of assessment to future reproductive outcome is under investigation.  In the case-control situation, the relationship between reproductive outcome and past diet is under investigation and, in theory, the reference method should have been applied in the past.  In practice, this has rarely been done, and the investigator may be forced to make assumptions about the relationship between current and past diet.  In studies of chronic disease such as cancer, this presents an obvious difficulty in that the disease process may have an effect on diet.  In relation to reproductive outcome, it is in theory possible that an adverse reproductive outcome may lead to prescription of vitamin supplements and/or dietary advice if the couple seek to conceive again.


In considering whether validation studies performed in non-pregnant groups are helpful in the decision as to whether it is appropriate to apply a dietary questionnaire in an investigation of reproductive outcome, it is important to note (1) that women are likely to respond to dietary questionnaires in a different way from men, e.g. because of gender differences in food purchasing, preparation and consumption; (2) the age range of the subjects included in the validation study.  The ability of subjects outside the age range 18-64 years to complete questionnaires satisfactorily may be influenced by factors such as memory or conceptualisation skills (Nelson, 1991).  Further issues which may be important are geographical area and socio-economic status.  


In Table 1, the design and results of a number of comparisons in women of dietary questionnaires with a reference method are presented.  Note that the results are presented in terms of correlation coefficients.  In correlation analysis, the null hypothesis is that there is no association between the two variables analysed.  As in studies of this type, the variables analysed purport to be measures of the same underlying factor.  For this reason, it has been suggested that use of the enterclass correlation (continuous variables) or kappa statistic (categorical variables) is preferable (Lee, 1980).  This has seldom been done.


The basic issues in the interpretation of such studies are (1) will the instrument allow the detection of an association between diet and reproductive outcome, should one exist?  (2) if so, what is the anticipated level of error?  An attempt to correct for this can then be made in the statistical analysis of the data, but these rely on assumptions such as that the errors are strictly due to random within person variation, and that the reference method provides a true measure of the underlying dietary intake (Willett, 1990a).  A number of investigators are developing latent variable models in an attempt to minimise these difficulties (Plummer and Clayton, 1993a,b; Kaaks et al., 1994).


Qualitatively, non-systematic error in dietary assessment will attenuate the observed association between diet and reproductive outcome.  When confounders are measured inaccurately, it follows that the analysis will not properly control for confounding.  If both the primary exposure of interest and the confounder are measured inaccurately, it is possible that the two sets of errors may be inter-related, so the apparent relationship between exposure and confounder may be quite different from that between the underlying variables (Clayton and Hills, 1993).


A further issue in the design of diet questionnaires relates to the inclusion of data on portion size.  In general, the ranking on individuals according to their intake of specific nutrients seems largely to be determined by reported frequency of intake, with little contribution of inter-person variation in portion size (Samet et al., 1984; Humble et al., 1987; Flegal and Larkin, 1990; Tjønneland et al., 1992), although there are exceptions (Block et al., 1992).  In a study of women aged 34-59 years in the Boston area, within person variance in portion size greatly exceeded between person variance (Hunter et al., 1988).  It was concluded that subjects may experience substantial difficulty in specifying their “usual” portion size.  Although the consensus appears to be that collecting portion size data contributes little to the accuracy of dietary assessment, it is possible that respondents may doubt the credibility of an instrument in which this is not requested.


I.b  Rationale for assessing total intake rather than sources of specific nutrients which are the focus of the study hypothesis

At first sight, it may seem an attractive option to collect information only on a limited number of foods which are the main sources of specific nutrients.  For example, in some studies of brain tumours in children, information on intake of cured and smoked meats and a limited range of fruit and vegetables was sought in order to test hypotheses about the role of N-nitroso compounds in the aetiology of these tumours (Preston-Martin et al., 1982; Kuijten et al., 1990; Bunin et al., 1993, 1994; Wilkins et al., 1993; Cordier et al., 1994; McCredie et al., 1994; Sarasua and Savitz, 1994; Preston-Martin et al., 1996; Schymura et al., 1996).  Most of these studies show a positive association between reported maternal consumption of at least one type of cured meat during the index pregnancy and the subsequent occurrence of brain tumours in the offspring, and this has been interpreted as providing support for the hypothesis that in nitroso compounds are involved in the aetiology of childhood brain tumours.  However, the interpretation is complicated by the fact that it is not possible to specify whether the effect is specific to cured meats or reflects differences in meat consumption or indeed total consumption of food.


Total energy intake requires attention in the analysis and interpretation of nutritional epidemiology studies because:


1.  it may be a primary cause of disease: low energy intakes have reduced the incidence of tumours in experimental animals; this issue does not appear to have been discussed in relation to adverse reproductive outcome;


2.  it may be associated with disease in a non-causal manner and, since all nutrients tend to be correlated with total energy intake, may confound all nutrient associations;


3.  factors such as physical activity, body size and metabolic variation influence energy intake and may influence the risk of disease; variation in nutrient intake secondary to the influence of these factors on total energy intake is extraneous when investigating the effect of variation in nutrient intake on disease (Willett, 1990a,b).


For these reasons, in designing instruments to assess dietary intake there is a need to collect information on the foods which are the main sources of energy intake in the source population, so that adjustment for total energy intake may be made at the level of analysis.  Methods of adjustment are discussed by Willett (1990a,b) and Kushi et al. (1992).


I.c  Timing of exposure

Experimental teratology studies and the experience of the trials of prevention of neural tube defects have shown the importance of the timing of exposure to a teratogenic agent, or one which prevents teratogenesis.  In regard to biological markers, an overview by Wald et al. (1996) has shown how the relationship between blood markers of folate status and NTDs varies according to the time of collection of the blood specimen.  In regard to record or recall based methods of assessing diet, it may be difficult to establish intake at a particular time in pregnancy.  Nausea and vomiting in early pregnancy, and dietary cravings are potential complicating factors.  However, compared with studies of chronic disease in adults, studies of reproductive outcome require short periods of follow up or recall.  The results of trials, cohort studies and case-control studies of neural tube defects were similar (Little, 1995).  Hertz-Picciotto et al. (1996) have described an approach to determine timing of exposure in pregnancy in case-control studies based on retrospective maternal report.


I.d  Previous assessments of the performance of questionnaires in the assessment of diet, alcohol and vitamin intakes in case-control studies of reproductive outcome

I am not aware of formal studies of the performance of food frequency questionnaires as applied in the retrospective assessment of diet in pregnancy or in the periconceptional period.  In other contexts, such questionnaires provide information on recent diet, but estimates of intakes in the distant past are influenced by current diet (Jain et al., 1980; Garland et al., 1982; Byers et al., 1983; Van Leeuwen et al., 1983; Jensen et al., 1984; Rohan et al., 1984; Van Staveren et al., 1986).  The time interval between the original dietary assessment and the retrospective assessment of diet was 3 years or more in most of these studies, substantially longer than in the studies of orofacial clefts within the ESF Network.  In some of the studies, current dietary habits gave as good or a somewhat better estimate of past dietary patterns than retrospective assessment.  In particular, Van Staveren et al. (1986) suggested that a reasonable approach to assessing past dietary patterns may be to combine an assessment of current diet with information on the frequency of consumption of particular foods in the distant past.


In a number of studies, recall of exposure during pregnancy has been compared with exposure assessed by other methods.  The methods of examples of these are summarised in Table 2.  The retrospective assessment of exposure was made by self-completed questionnaire or by interview, with the reference period for the exposures considered varying from the first trimester of pregnancy to the complete reproductive history, and with a diversity of exposures being considered.  The study groups and methods of non-retrospective assessment of exposure have been varied.  In most of the studies, consistency of recall was evaluated by measuring agreement between the two data sources.  As the methods used to measure agreement varied widely, overall proportion of agreement and kappa statistics were calculated if these measures were not reported in order to permit comparison of results between studies.  The strength of agreement measured by the kappa statistic has been classified as follows: less than 0.4 represents poor to fair agreement, 0.4-0.6 represents moderate agreement, 0.6-0.8 represents substantial agreement and 0.8-1.0 represents almost perfect agreement (Landis and Koch, 1977).  The results of studies relating to diet are summarised in Table 3, to alcohol in Table 4 and to supplemental vitamin use in Table 5.


Agreement about diet was ‘poor’ to ‘moderate’ when measures such as ‘women’s characterisation of dietary habits’ or ‘poor nutrition’ were used, but ‘substantial’ when more specific measures were used (Table 3).  The level of agreement about alcohol intake was ‘moderate’ to ‘substantial’ (Table 4).  The poorest agreement was found for the study of Feldman et al. (1989), which was based on women who had been counselled about an exposure during pregnancy.  These authors argued that the relatively poor degree of agreement could not be attributed to postpartum under-reporting due to perceived social disapproval of drinking during pregnancy as the degree of recall of use of ‘drugs of abuse’ was similar to that of other drugs.  Instead, the authors suggested that the timing of a decrease in alcohol consumption either after the pregnancy was diagnosed or after the counselling session might have been recalled erroneously postpartum.  As noted by these authors, the same changes in habit might have been expected for smoking, but in all of the studies, recall of smoking habit was better than that of alcohol consumption.  Perhaps in the areas in which the three studies were carried out, the levels of publicity given to possible adverse effects on the fetus of the two exposures have differed.


Agreement about consumption of vitamin supplements during pregnancy varied between ‘poor’ and ‘moderate’ (Table 5).  Particularly poor agreement was seen in the study of Bryant et al. (1989) in which the non-retrospective method was based on obstetric records.  These do not appear to be a reliable source of information on vitamin supplementation; in a small study in Nottingham, 8% of women were recorded as taking vitamin supplements according to antenatal clinic notes whereas the proportion identified using a self-completed questionnaire filled in by women during their first antenatal clinic visit was 23% (Best et al., 1989).


I.e  Recall bias


In case-control studies in which diet assessed by questionnaire methods many workers have commented on the potential problem in case-control studies posed by recall bias.  Most studies in which the question has been examined have found little evidence for the existence of recall bias in relation to reproductive outcome (Little, 1992; Swan et al., 1992).  While there is little evidence available specifically on recall of diet during pregnancy (Table 6), it is reassuring that the available studies comparing recall of diet between cancer cases and controls do not support the existence of any substantial reporting bias (Friedenreich et al., 1991a,b, 1993; Hammar and Norell, 1991; Giovannucci et al., 1993).  Moreover, investigations of the theoretical impact of recall bias shows that even severe recall bias causes only weak to moderate spurious associations (Drews and Greenland, 1990; Swan et al., 1992; Khoury et al., 1994).


I.f  Biological markers

This aspect is being reviewed comprehensively by Professor Scott (Dublin).  However, it is relevant to mention one or two points in the context of justifying the approach used by the ESF Network on the assessment of maternal diet.  Biological markers are being used increasingly in nutritional epidemiological studies because of the difficulties of measuring dietary intakes by methods relying on the subject’s ability to report or recall.  It is commonly assumed that a measurement made in a tissue such as blood or urine has greater validity than reported or recalled intake because it reflects what has actually been taken in (Margetts, 1991).  This may not always be true.  For example, blood retinol level is under homeostatic control, with liver stores buffering serum levels over a wide range of dietary vitamin A intake (Hunter, 1990).  Retinol levels are known to change in pregnancy, but studies are inconsistent as to the direction of the change (Bruinse and van den Berg, 1995).  Urinary excretion may be affected by complications of pregnancy such as pre-eclampsia, rather than urinary excretion reflecting an exposure that affects the complications of pregnancy.  The role of biological markers is increasingly been viewed as providing data which complements recalled or reported intake, rather than replacing, or validating, such information.  Genetic variation may influence the levels of certain biomarkers, and gene nutrient interaction may make the influence difficult to predict.  For example, homozygosity for the C677T mutation has been found to be associated with both raised red cell folate levels (van der Put et al., 1995) and reduced red cell folate levels (Molloy et al., 1997) compared with the wild type homozygotes.  [A possible explanation which cannot be excluded may be differences in the methods of assessing red cell folate and possible interventions]


II.  Review of protocols for dietary assessment from ongoing studies within the ESF Network


Within the collaborative ESF Network, four studies are in progress, in France, the Netherlands, Norway and the UK.  Protocols for dietary assessment have been implemented in these studies.


Norwegian protocol

A modified version of a validated nutrition questionnaire that has been used in surveys in Norway developed by Drevon et al. (Institute for Nutrition Research, University of Olso) is being used.  The questionnaire takes approximately 20 minutes to complete.  It is stated that the information to be collected includes questions on foods rich in vitamins A, B, C and E, and sea foods that may carry pollutants.  The reference period is the first three months of the index pregnancy.  A question is asked about dietary supplements taken during the first three months of pregnancy.  In a separate questionnaire relating to demographic factors, maternal health and medication use, hazardous exposures and family history, detailed questions are asked about the use of vitamin, mineral and dietary supplements in the six months prior to conception and separately during the first three months of pregnancy.  Information will be sought from cases and controls within about three months of the time of the index birth.  Information will be sought from a total of 750 mothers of cases and 1100 mothers of controls.  


UK protocol

Maternal diet and use of vitamin supplements during the periconceptional period and early pregnancy, are being assessed using a food frequency questionnaire that has been validated in Scotland (Lanham and Bolton-Smith, 1993).  An assessment of consumption of alcoholic beverages is included.  The women are first asked about their diet and use of vitamin supplements at the time of interview and will then be asked to specify any changes made in reference periods defined in relation to the index pregnancy (Hertz-Picciotto et al., 1996).  As folate is heat labile and water soluble, questions on methods of food preparation are included.  The dietary information will be converted into estimated nutrient intakes using the computerised version of the UK national food composition tables (Holland et al., 1991).  These take account of recent changes in the fortification of cereals.  The primary nutritional hypothesis underlying this study is that cleft lip and/or cleft palate are inversely associated with maternal intake of dietary and supplemental folate in the periconceptional period, as assessed by interview.  Information is being sought from mothers of cases and controls three to six months after the index birth.  A total of 300 mothers of cases and 600 mothers of controls is expected to be recruited.


Netherlands protocol

This study is designed to investigate possible interactions between B vitamin and zinc status and genetic susceptibility factors in the mother and child.  The hypothesis relate to main effects of reported folate intake and the interaction of this with polymorphisms in folate related genes, and to folate and zinc status in the blood.  Questionnaires would be administered 11 to 15 months postpartum on sociodemographic characteristics, medical history and medication use, occupation and other hazardous exposures experienced during the first trimester and family history.  Mothers of cases and controls would also be asked to maintain a food diary over a three day period at this time.  The questionnaires and food diaries would be sought from mothers of 200 cases and 200 controls.  


The rationale for obtaining information 11 to 15 months postpartum appears primarily to be directed to assessment of biomarkers.  


The three day diet diary is an example of the food record approach for dietary assessment, that is obtaining detailed meal by meal recordings of the types and quantities of food and drink consumed during a specified period.  This class of methods is recognised as placing a considerable burden on the subject, limiting application to literate respondents who are highly motivated.  Moreover, the effort involved in keeping records may increase awareness of food intake and produce and alteration in diet (see for example Bingham and Nelson, 1991).  


III.  Implications of combined analysis of data from international multicentre study for dietary assessment


The purposes for undertaking a multicentre study are (1) to assess the consistency of association in diverse and dissimilar populations.  In the particular context of the diet, this is important because of the problem of multicollinearity; (2) to increase the statistical power of detecting associations for sub-types of the disease of interest.  There is some conflict between these aims.  On the one hand, it would be attractive to use a standard instrument for dietary assessment in all of the populations, as this would minimise heterogeneity between populations in the assessment of diet.  On the other hand, with a questionnaire based approach, it would be impractical to develop an instrument that would enable the assessment of total energy intake in diverse and dissimilar populations.  


This problem has arisen in the cancer field, and the solution generally adopted has been to use population specific dietary questionnaires and, as far as possible food composition tables to obtain estimated intake of specific nutrients which then can be analysed in a data set in which data from the different populations are combined.  In the analysis, possible heterogeneity between centres would be assessed, and where relevant, explanations for this explored.


Two (at least!) further complexities arise in the context of an international multicentre study.  First, there may be differences in the measurement error of the population-specific food frequency questionnaires.  This may contribute to possible heterogeneity of the association between nutrient intake and orofacial clefts between centres.  In addition, it is possible that one population may have a generally low intake of a specific nutrient in comparison to others, which may introduce a correlation between the magnitude of the measurement error and the level of exposure.  Second, for weak associations, such as have been noted between many chronic diseases and diet, it is attractive to increase the range of intakes of the nutrient or nutrients of interest as far as possible to enable any dose response relationship to be detected.  However, this may introduce a scaling error which may result in incorrect assessment of any dose-response relationship (Freedman et al., 1990; Kaaks et al., 1995).


Possible solutions to these problems have been discussed mainly in relation to cohort studies (Spiegelman et al., 1997; Kaaks and Riboli, 1997), although some methodological work has been done for case-control studies (Carroll et al., 1993).  I would propose that this is something that could be taken forward in a working group, preferably with inclusion of someone with the appropriate statistical expertise.


Food frequency questionnaires available for the populations of the areas in which the participating centres in the ESF Network are based

The table which follows is almost certainly incomplete, but it should be a helpful starting point for collaborators.


IV. Proposed approach for dietary assessment and analysis

Core

Food frequency questionnaire:


1.  enabling assessment of total energy intake, so that adjustment can be made for this in statistical analysis.


2.  aimed at assessing relative ranking of subjects according to their reported nutrient intake.


3.  population-specific (food lists in questionnaire, and food composition tables used in estimation of nutrient intakes)


4.  validated (i.e. relative ranking of individuals using food frequency questionnaire compared with relative ranking obtained using another method, typically diet diaries or weighed records).


5.  questions about vitamin supplement use included.


Option

Study to calibrate information from food frequency questionnaires in the different populations in order to put study subjects on the same scale with regard to their reported levels of absolute intake.


		Country

		Food frequency questionnaire described by

		Validated (ref as in 1st column unless otherwise stated)

		Source of information on food composition



		Finland

		Pietinen et al. (1988)

		In men aged 50-69 years

		Finnish national data base






		

		Järvinen et al. (1993)


[diet history interview]

		Adults

		Finnish national data base (Rastas et al., 1989)






		France

		Cubeau and Péquignot (1980)

		Adults (Péquignot et al., 1973)

		Nutrition section, INSERM






		

		Van Liere et al. (1997) [intended for French part of EPIC cohort study]

		Validated using 9-12 24-hour recalls over 1 year in 119 women aged 35-65 years. Repeatability assessed by repeating questionnaire twice.




		Feinberg et al., 1991; Paul and Southgate, 1976 and other sources



		Germany

		Boeing et al. (1997); Bohlscheid-Thomas et al. (1997a,b)

		Validated using 12 24-hour recalls over 1 year in circa 100 potential cohort members aged 35-64 years. Repeatability assessed by repeating questionnaire twice




		Polensky, 1989



		Hungary




		

		

		



		Icelanda



		

		

		



		Ireland




		

		

		



		Italy

		Pisani et al. (1997) [intended for Italian part of EPIC cohort study]

		Validated using 8-14 24-hour recalls over 1 year in 197 subjects. Reproducibility assessed by repeating questionnaire once




		Slimani and Polacchi, 1997; Carnovale and Miuccio 1989; Paul and Southgate, 1988



		

		Fidanza et al. (1995) [designed to investigate diet-health association, to plan nutrition education programs and to examine dietary compliance]




		Validated in 46 adult volunteers by comparison with 7-day weighed records

		



		

		Franceschi et al. (1993, 1995, 1996); Tavani et al. (1995); Decarli et al. (1996) [developed for hospital based case-control studies of cancer]

		Validated against two 7-day diet records completed in two different seasons.  Reproducibility assessed by re-interview of 452 subjects 3-10 months after the original interview.  Subjects (aged 35+) in validation and repeatability studies recruited by advertising




		Istituto Nazionale della Nutrizion, 1991 (personal communication to Franceschi et al., 1996) Salvini et al., 1996



		Netherlands

		Ocke et al. (1997a,b) [intended for Dutch part of EPIC cohort study]

		Validated using 12 24-hour records over 1 year in 121 subjects.  Reproducibility assessed by repeating questionnaire twice




		NEVO, 1993



		

		Goldbohm et al. (1994) [intended for cohort study]




		Validated against 9-day diet record

		NEVO, 1986



		

		Van’t Veer et al. (1990) [developed for case-control study of breast cancer]

		Validity assessed by comparison of reported intake with plasma (-carotene, carotenoids and retinol for up to 149 controls; reproducibility assessed by repeat interview of 39 subjects 1 year after the first interview




		Kommissie UCV, 1984



		

		Bueno de Mesquita et al. (1992) [intended for case-control study of pancreatic cancer]

		Reproducibility assessed in two samples (n1=63, n2=54) of subjects aged 35-79 years. Reproducibility assessed in random sample of 200 respondents in dietary survey, 90 of whom took part




		Dutch Food Composition Table (Kommissie UCV, 1985) supplemented by additional evaluations






		

		Grootentuis et al. (1995) [developed for research in the elderly]

		Relative validity assessed by comparison with diet history interview in 74 subjects aged 50-75 years




		NEVO, 1989



		Norway

		Johansson et al. (1997) [intended for national nutritional surveillance]

		Validated using 14 day weighed records in 38 elderly women (Nes et al., 1992) and using 48 hour recall on 123 dermatologic outpatients (Solvoll et al., 1993)




		Data base at Institute for Nutritional Research, Oslo



		UK

		Lanham and Bolton-Smith, 1993

		Validated in 20 women aged 40-59 years by comparing with 7-day weighed records




		UK national data base (Holland et al., 1991)





a  A report by Steingrimsdottir L et al. (1991) of methodologic aspects of an Icelandic national dietary survey is cited by Johansson et al. (1997).  It is in Icelandic.  I regret that I cannot comment!


Table 1.  Summary of examples of dietary questionnaire validation studies of current or recent intake in women


(a)  Design


		Study

		Subjects

		Diet questionnaire




		Reference method

		Reference



		1

		Canadian neighbourhood controls for breast cancer study


n = 87




		Diet history interview

		4-day diet diary

		Morgan et al., 1978



		2

		US women aged 40-59 


n = 50




		69-items, self administered

		Diet history interview

		Jain et al., 1982



		3

		US lactating women 


n = 40




		105-items, by interview

		7-day dietary record

		Stuff et al., 1983



		4

		US female nurses aged 34-59 


n = 173




		61-items, self administered

		28-day weighed intake records (4 x 7-day) over 1 year

		Willett et al., 1985



		5

		Netherlands women aged 


30-49 years 


n = 82




		30 items, by interview

		Diet history interview

		Stiggelbout et al., 1989



		6

		Premenopausal Scottish women aged 45-49 


n = 20

		98 items, self administered

		7-day weighted intake records

		Lanham and Bolton-Smith, 1993



		

		

		

		

		





Table 1(b).  Results - correlation coefficients between diet questionnaire and reference method estimates of nutrient intake


		

		Study number






		

		1




		2

		3a

		4

		5

		6



		Energy

		0.34

		0.63

		0.09

		-

		-

		0.48



		Protein

		-

		0.60

		0.02

		0.18

		-

		0.50



		Fat:
total

		0.36

		0.58

		0.04

		0.27

		-

		0.45



		
SFA

		0.40

		0.51

		-

		0.31

		-

		-



		
PUFA

		  0.39b

		  0.60b

		-

		0.31

		-

		-



		Cholesterol

		0.42

		0.47

		-

		0.46

		-

		-



		Carbohydrate

		-

		-

		0.19

		0.48

		-

		-



		Sugar

		-

		-

		-

		0.52

		-

		-



		Dietary fibre

		-

		0.70

		-

		-

		-

		0.59



		Alcohol

		-

		-

		-

		-

		-

		-



		Vitamin A

		-

		-

		-

		0.21

		0.64c

		-



		Vitamin C

		-

		0.64

		-

		0.46

		-

		0.79



		Vitamin D

		-

		-

		-

		-

		-

		0.12



		Calcium

		-

		-

		0.00

		-

		-

		0.52



		Iron

		-

		-

		0.00

		-

		-

		-





a  intraclass correlation coefficients


b  based on loge transformed values


c  the correlation for retinol was 0.54, and for (-carotene, 0.59


Table 2.  Summary of methods used in studies in which comparisons were made between recall of nutritional factors during pregnancy with assessment of this by other methods

		Reference

		Non-retrospective assessment (‘reference method’)




		

		Retrospective assessment




		Reference period

		Study subjects






		

		Time when exposure assessed




		Method of assessing exposure 

		

		Time when exposure assessed

		

		Method of assessing exposure

		

		Type

		Number



		Klemetti, 1966

		5th month of pregnancy

		Interview by midwife

		

		1-21 months after delivery

		

		Interview by same midwife who carried out prospective assessment


Interview by same midwife who carried out interview of mother of matched dead or malformed child

		1st 5 months of pregnancy

		Mothers of dead or malformed children


Mothers of healthy infants, resident in same health district as cases and whose delivery took place immediately before that of the case




		203


203



		Feldman et al., 1989

		Mean gestational age 14(0.6 weeks

		Interview by physician

		

		Several months after expected date of confinement; mean interval after antenatal interview 15(0.2 months

		

		Telephone interview by physician or student; different interviewers conducted the antenatal and postpartum interview




		Throughout pregnancy; timing of exposure to within 2 weeks, 1 month and 1 trimester

		Women concerned about drug, chemical and radiation exposure-


women with adverse reproductive outcome


women with normal reproductive outcomes




		33


112



		Mackenzie and Lippman, 1989

		Up to 20th week of pregnancy

		Self-completed questionnaire

		

		Questionnaire sent 2 weeks after delivery; mean interval between delivery and receipt of questionnaire ((SE) given in next column

		35.2 ((16.0) days

		Self-completed questionnaire

		LMP to 1st antenatal visit to doctor, except for contraception (6 months before LMP), coffee, alcohol and cigarettes (1 month before LMP)




		Mothers of infants born dead or who died before discharge from hospital, of infants admitted to intensive care unit for more than 24 hours, of infants transferred to children’s hospital, of infants with major malformations or other serious problems




		85



		

		

		

		

		

		33.5 ((14.9) days

		

		

		Mothers of liveborn infants not included above and with gestational age of 37-42 weeks and birthweight between 3rd and 97th percentiles for gestational age




		445



		

		

		

		

		

		33.1 ((14.1) days




		

		

		Mothers of infants not meeting criteria for inclusion in the other groups

		217





		Reference

		Non-retrospective assessment (‘reference method’)




		

		Retrospective assessment




		Reference period

		Study subjects






		

		Time when exposure assessed




		Method of assessing exposure 

		

		Time when exposure assessed

		

		Method of assessing exposure

		

		Type

		Number



		Olsen and Frische, 1988

		36th week of pregnancy

		Self-completed questionnaire 

		

		3 weeks after completing questionnaire (i.e. 39th week of pregnancy)




		

		Interview by pregnant women approximately same age as study subject

		Throughout pregnancy

		Random sample of pregnant women resident in areas of Denmark who had a listed telephone number

		148



		Bryant et al., 1989

		Obstetric records, completed concurrently




		

		Post-partum

		

		Interview

		Up to 4 months after the LMP

		Women still in hospital after delivery of normal infant

		101



		

		

		

		

		Prenatal

		

		

		

		Women less than 25 weeks pregnant, under care of physicians admitting to study hospitals, and matched with above group by age (within 5 year interval) and parity (0, 1, 2+)

		101





LMP, last menstrual period


Table 3.  Summary of results of studies in which comparison made between recall of diet during pregnancy with that assessed by other methodsa

		Reference

		Exposure

		Overall percentage


agreement




		Kappa (95% CI)



		Olsen and Frische 1988

		Women’s characterisation of dietary habitsb



		66.7

		0.28 (0.11-0.44)



		

		Vegetable consumptionc



		58.2

		0.61d (0.47-0.75)



		

		Cake consumptionc



		55.6

		0.62d (0.52-0.72)



		Mackenzie and Lippman 1989

		Poor nutrition

		75.4

		0.49 (0.43-0.56)





a  All subjects considered in both studies


b  Healthy or very healthy versus other


c  With categories 0-4, 5-9, 10-19, 20+ times during past month (excluding potatoes)


d  Weighted kappa with standard weights


Table 4.  Summary of results of studies in which comparison is made between recall of alcohol consumption prior to or during pregnancy with that assessed by other methods


		Reference

		Exposure

		Study group

		Proportion (%) of positive reports

		Overall

		Kappa (95% CI)



		

		

		

		Non-retrospective method matched by retrospective method

		Retrospective method matched by non-retrospective method




		percentage agreement

		



		Olsen and Frische, 1988

		Binge drinking (8 or more alcoholic drinks in one session) 

		All subjects

		59.1

		59.1

		85.2a

		0.54 (0.35-0.72)a



		

		Alcohol consumption during pregnancy




		

		95.9

		92.2

		67.8b

		0.76 (0.68-0.83)b



		Feldman et al., 1989

		Alcohol consumption during pregnancy




		All subjects

		59.0

		79.0

		58.9c

		0.49 (0.34-0.65)d



		Mackenzie and Lippman, 1989

		Wine consumption during month before LMP

		All subjects

		95.5

		92.5

		90.9

		0.75 (0.70-0.81)



		

		Liquor consumption during month before LMP




		

		85.9

		79.9

		85.4

		0.70 (0.65-0.75)





LMP, last menstrual period


a With the following categories: never, 1-4 times, 5-9 times. Weighted kappa with standard weights


b With the following categories: none, less than one drink per week, 1-4 drinks per week, 5-9 drinks per week, 10+ drinks per week. Weighted kappa with
  standard weights


c With the following categories: none, less than 0.14 oz per day, 0.14-0.85 oz per day, more than 0.85 oz per day, binge drinker with 0.3 oz intake on occasion


d With categories as in note c.  Weighted kappa with standard weights


Table 5.  Summary of results of studies in which comparison is made between recall of vitamin supplement consumption during pregnancy with that assessed by other methods


		Reference

		Exposure

		Study group

		Proportion (%) of positive reports

		Overall

		Kappa (95% CI)



		

		

		

		Non-retrospective method matched by retrospective method

		Retrospective method matched by non-retrospective method




		percentage agreement

		



		Klemetti, 1966

		Vitamins

		Mothers of dead or malformed infants

		89.8

		78.1

		77.8

		0.50 (0.37-0.63)



		

		

		Mothers of healthy infants




		87.9

		80.9

		77.3

		0.44 (0.30-0.58)



		Bryant et al., 1989

		Vitamins/supplements

		All subjects




		88.2

		48.2

		51.0

		0.07 (0.00-0.20)



		Mackenzie and Lippman, 1989




		Vitaminsa

		All subjects

		25.6

		47.6

		83.8

		0.32 (0.04-0.46)





a  Exposure between last menstrual period and woman’s first visit to her doctor for antenatal care


Table 6.  Summary of results of studies of recall bias of exposures related to nutrient intake during pregnancy


		Reference

		Exposure

		Number exposed as reported by mother retrospectively, and as recorded prospectively divided by number recorded exposed prospectively




		Relative sensitivity (x/y)

		Relative risk (95% confidence interval)






		

		

		Cases (x)

		Controls (y)

		

		Data from retrospective method




		Data from non-retrospective method



		Klemetti, 1966

		Vitamins

		0.90

		0.88

		1.0

		1.16 (0.75-1.81)

		1.33 (0.88-2.01)






		Mackenzie and Lippman, 1989c




		Poor nutrition

		-

		-

		-

		0.92 (0.56-1.50)

		0.59 (0.36-0.97)
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Lifestyle and environmental factors 


(Dr Sylvaine Cordier)


I. Background and rationale


Among potential risk factors we will distinguish between lifestyle factors (tobacco smoking, alcohol drinking…) and environmental factors (occupational environment, general environment including passive smoking).


Measurement of exposure to the first group of risk factors will rely mostly on the subject’s self report whereas in the second group of risk factors the general knowledge of environmental exposures (such as job-exposure matrices) could be used in addition to, or in the place of, self-reported exposures. In addition to the general problem of accuracy of the measurement, concerns will be mostly (differential) reporting bias for the first group of factors and misclassification bias when general tools for the evaluation of occupational or environmental exposures are used.


Lifestyle Factors


Several reports have looked at the accuracy of self reports to measure alcohol or tobacco consumption during pregnancy. Unfortunately, there is seldom access to a « true » measurement for these factors and the report describing the highest consumption is de facto assumed to be closer to the truth, due to the image of socially unacceptable behaviour associated with smoking and drinking during pregnancy. The accuracy of self-report varies considerably depending on the substance, the type of instrument used, the time of data collection and other factors.


Several studies have compared reports of tobacco or alcohol consumption during pregnancy obtained at different points in time, usually sometimes during pregnancy and after delivery (Table 1). Most of these studies show evidence of underreporting when the report was obtained during pregnancy, especially for alcohol consumption, and was more pronounced for the highest drinking levels (Table 2). Self-administered questionnaire, in which collection of information is more « anonymous », do not seem to perform better than interview (Olsen and Frische, 1988).


When bias is studied in relation to outcome, there is no strong evidence of differential bias in relation with unfavorable outcomes (Mc Kenzie &Lippman, 1989 ;  Feldman et al, 1989 ; Verkerk et al, 1994), OR estimates being very similar with different exposure indices. According to Khoury et al. (1994) use of affected controls to reduce recall bias is not justified, unless evidence of substantial recall bias exist.


In a general population, there is evidence that embedding alcohol intake questions in a general diet questionnaire may result in better report on usual consumption (King, 1994). In some countries where alcohol consumption is mainly concentrated during some week days, the period-specific normal week (PSNW) approach seems preferable to the quantity-frequency (QF) approach, especially to detect high consumers (Romelsjö et al, 1995). A study comparing the quality of self-reported drinking behaviour obtained by mail survey and personal interview, did not show any notable difference in the information obtained by these different modes (Bongers and Van Oers, 1998), neither in the total population, nor for men and women separately.


In summary, self-reports on alcohol consumption (and this applies to most personal behaviours during pregnancy considered as socially unacceptable) seem more sensitive when they are obtained after delivery. There is no obvious differences beween self-administered questionnaires or interviews to get higher consumption reports.


For alcohol drinking report, instruments using period-specific recollection, or embedded in diet questionnaires yield better results. Finally, differential recall bias according to pregnancy outcomes does not appear to be a strong problem.


Occupational Exposures

A few environmental or occupational exposures have been associated with the risk of oral clefts, such as solvents or pesticides (see J. Little, ESF 1999).


Some recent publications reinforce these suspicions, showing specific association with oral clefts, studied among several other congenital malformations : increased risk in the leather and shoe manufacturing where solvents are used in high quantities (Bianchi et al, 1997), increased odds ratio in relation with maternal work in agriculture during pregnancy (Garcia et al, 1999) or maternal exposure to pesticides (Shaw et al,1999).


II. Methods available for assessment of occupational exposure in epidemiology


If we exclude the situation where direct measurements of occupational exposures are available (which is rarely the case) three main methods are used in the evaluation of occupational exposures: specific questionnaires, expert evaluation and job-exposure matrices (JEM) (Bouyer and Hémon 1993). Usually the validity of these different strategies are evaluated directly by comparison with a gold standard (sensitivity, specificity), and/or by their capacity to detect known associations between a risk factor and a disease.


Questionnaires are used in general to evaluate the exposure to specific agents either by direct questions : "Have you ever been in contact with ...", or by the search for tasks involving potential exposure to specific agents and complementary questionnaires (ex. : asbestos, solvents) or as a preliminary to expert evaluation or use of JEM. Extensive questionnaires have been built up to assess specific exposures, for instance the 19 specific structured questionnaires developed by Ahrens et al (1993) to document and quantify exposure to asbestos in the workplace.


The "expert evaluation" approach was first described by M. Gérin and J. Siemiatycki (1983). After a semi-structured interview giving a detailed description of the different tasks performed, products and tools handled, protective equipement, a team of experts in the field of industrial hygiene give an appreciation of which chemicals are potentially present in the work place, together with a semi-quantitative estimate of the level of exposure (low, medium, high), the route of exposure (respiratory, cutaneous or both) and the reliability of the evaluation (the exposure is possibly, probably or certainly present).


A JEM is a cross-classification between jobs and potential exposures indicating the presence of an exposure in a specific job. It provides sometimes ranking in the level of the exposure in the corresponding job, or the percentage of workers in this job potentially exposed or a combination of both. It can also include a time dimension to account for variations in exposures over time.


An example of the study of the validity of a structured questionnaire is given by Joffe (1992). Workers in five factories in the printing and plastics industries in England were asked about their exposures in their present or most recent job. The answers were compared to company records. The results show that the sensitivity and specificity of the questionnaire varies with the level of generality of the exposures investigated, the threshold in the definition of the category of exposure, the length of employment, the sex of the respondents, and their medical condition. 


Goldberg (1986) has studied the reproductibility of the process of expertise described earlier in the retrospective evaluation of occupational exposure. Six trials comparing rating among internal (= part of the research team) and external experts showed a high degree of inter-rater agreement. This comparison however was conducted within a limited area (Montreal) and between raters who had been at the origin of this procedure. Unfortunately the process is not always as reproducible, especially when several countries are involved. The possible differences in exposures assigned by different experts must be explained by rater variability or by real differences in the pattern of exposure across countries.


A JEM is a kind of "fixed" tool. In Europe, several have been built up : in England and Wales (Pannett 1985), in Italy (Ferrario 1988), Sweden and Finland recently. Kauppinen (1992) has studied the level of "exportability" of a JEM from one country to the other by applying the english JEM to a case-control study performed in Finland and concludes that the validity of the JEM is dependent upon the prevalence of the exposure in the country and the inclusion criterion for exposure ("level").


Expert evaluation is usually considered the gold standard, provided it is conducted by well-trained experts. It takes into account individual work situations, and is usually less prone to misclassification errors than JEMs. The main drawback of this method is that it is time-consuming and expensive. It has also been shown that in most practical situations, use of a JEM in studies of associations between occupational exposures and disease has a statistical power close to that expected with a good expert (Bouyer et al, 1995).


III. Application to reproduction studies


The different methods developed for (retrospective) assessment of occupational exposures were mostly designed for epidemiological studies on cancer. Relevant exposure timing for studies on reproduction is very different : it concerns younger people with shorter work periods and the main window of exposure of interest is usually the pregnancy, and even more specifically some weeks during first trimester. Then, the aim is not so much to obtain a reasonable assessment of cumulative exposure over 20 or more years, but rather a precise report of the type, the time and the level of exposure in a recent period.


Available studies on the validity of occupational exposure assessment in reproductive studies show that women’s self-reports is reasonably accurate for occupational title or task during pregnancy, and for categories of exposure such as radiation, biologic agents or ergonomic factors (Eskenazi and Pearson, 1988 ; Ahlborg, 1990). Self report is not very reliable for specific chemical exposures, mostly because of missing information which tend to bias effect estimate towards unity (Ahlborg, 1990). In this situation expert evaluation by industrial hygienist of the detailed works description given by the mother can improve the quality of information (Eskenazi et al., 1988 ; Katz et al., 1994 ; Cordier et al, 1997a). JEMs can also be used, knowing that they will mostly identify chronic exposures likely to be present in a given work situation (Cordier, 1997b).


Domestic exposures


Several hobbies and home treatments can result in meaningful toxic exposures. However, assessment of the type of exposure and their level is hard to standardize in a way similar to occupational environment.


A list of situations or activities performed outside work, in which toxic exposures are present can be established as following : automechanics, ceramics, photography, dyeing, enameling/metalworking/jewelry-making, furniture stripping, leathercraft, painting, print making/silk screening, sculpting, stained/leaded glass-making, gardening with pesticides … (Katz et al, 1994). To this broad list, activities specific to a region will be added if necessary.


The investigation of chemical or radiation exposure at home will rely on specific questionnaires investigating the different sources of exposure. For instance in the study by Shaw et al (1999),  five different sources of maternal exposure to pesticides were investigated : gardening, treatment of pests in and around the home, treatment of pet cats and dogs, residential proximity to agricultural crops, paternal occupational exposure to pesticide. However, data concerning specifically named pesticides products were poor.


In most instances, the accuracy of exposure assessment is low; the wide variety of potential products and exposure circumstances makes almost impossible to identify individual products in the absence of reliable self-reports, and to evaluate the level of exposure in a standardized fashion. Obviously additional work is needed in this area. Meanwhile, for a given study, expert evaluation would seem necessary to interpret and classify this information.


Environmental tobacco smoke


Adverse health effect from passive exposure to environmental tobacco smoke (ETS) has been demonstrated. Measurement of urinary cotinine has been proposed as a gold standard to integrate all sources of exposure to ETS over the preceeding 12-48 hours. Urinary cotinine levels, however, show substantial variation when taken longitudinally over a period of several months (Peterson et al , 1997), indicating varying sources of exposure. Thus a single measurement of urinary cotinine is not recommanded, but repeated measurements are hardly feasible.


In this situation, alternative methods using questionnaires have been proposed. Comparison of recent exposure assessed by questionnaire and adequate cotinine measurements have shown the need for an individual assessment of each potential source of exposure (at home, at work, in vehicles or indoor public places) rather than a summary measure or a brief instrument such as 24 h recall diary (Rebagliato et al, 1995 ; Emmons et al, 1996). Although exposure at home is predominant, exposure outside home is significant (Peterson, 1997). Attempts to quantify exposure using number of hours exposed or number of persons smoking, show good correlation with cotinine levels (Coultas et al, 1989 ; Rebagliato et al, 1995).


In summary:


For lifestyle factors:


· For lifestyle factors in general the main concerns surround differential (reporting) bias. 


· Accurate information on occupation during pregnancy and some categories of exposure can be reasonably expected from women’s self-reports. 


· Differential recall bias according to pregnancy outcomes does not appear to be a major problem.


· Self-reports on alcohol consumption (and this applies to most personal behaviours during pregnancy considered as socially unacceptable) seem more sensitive when they are obtained after delivery. 


· There is no obvious differences beween self-administered questionnaires or interviews in the accuracy of report.


For occupational exposures:


· Three main methods are used in the evaluation of occupational exposures: specific questionnaires, expert evaluation and job-exposure matrices (JEM). 


· Misclassification bias is a problem when general tools for the evaluation of occupational or environmental exposures are used.


· In most practical situations, use of a job exposure matrix (JEM) in studies of associations between occupational exposures and disease has a statistical power close to that expected with a good expert 


· Assessment of chemical exposures will need additional expertise, if possible from trained expert evaluation, or from available country-specific JEMs. 


· Biochemical analysis to measure exposure may be used.  However, a single measurement of urinary cotinine is not recommanded, and repeated measurements are rarely feasible.


· In any case, application of these procedures to multicentre studies will need standardization and discussion between national experts and with promoters of available JEMs.


Table 1 : Studies on validity of maternal self-reports of lifestyle factors


		Author

		Type of study

		Measurement of exposure

		Type of exposure

		Results



		

		

		Instrument

		Timing

		(period)

		



		Mac Kenzie 


& Lippman


(1989)

		Case control study on unfavorable pregnancy outcomes

		• Self administered questionnaire


• Self administered questionnaire

		Beginning of pregnancy (reference)


After delivery

		Coffee


Wine


Liquor


Smoking


(during the month before last menstrual period)

		Kappa = 0.78


Kappa = 0.75


Kappa = 0.70


Kappa = 0.95


· Reports decrease after pregnancy, similarly in different groups of outcome


· OR estimates are similar with reports from the two time periods






		Feldman et al.


(1989)

		Cohort of 145 consecutive at risk pregnancies


(counseling clinic)

		• Interview at hospital


• Telephone interview

		Beginning of pregnancy (reference)


Several months after delivery

		alcohol (same degree)


smoking (same degree)


(during pregnancy)

		% recall


59% ---> 37% in adverse outcomes



    60% among normal outcomes


79%


· better recall among young women (< 30)


· indication of recall bias for alcohol






		Olsen & Frische


(1988)

		Cohort of 146 pregnant women

		• self administered questionnaire


• interview

		36th week of pregnancy (reference)


3 weeks later

		Smoking (categories)



pregnancy



before


Coffee (categories)


(during pregnancy)


Alcohol (during pregnancy)

		% agreement


97%


90%


83%


68% --->  no better report of “ less socially acceptable norms ” in the s-a questionnaire








Table 2 : Studies on validity of instruments to assess alcohol consumption during pregnancy


		Author

		Population

		Measurement of exposure

		Type of exposure

		Results



		

		

		Instrument

		Timing

		

		



		Hingson et al


(1982)




		• 328 pregnant woment (Boston, USA)

		T1. interview


T2. interview

		Registration for prenatal care


After delivery

		Average daily consumption before pregnancy


2 or more drinks/days (during pregnancy)


Marijuana use

		

% report



prenatally
post delivery


9.2%

8.2 %



3.8%

3.8%


• similar odds ratios with both reports



15%

18%


(50% agreement)






		Ernhart et al


(1988)

		• 238 pregnant women screened for alcohol abuse


(Cleveland, USA)

		T1. screening interview


T2. interview

		Each antenatal visit 


(in-pregnancy index)


5 years after delivery (retrospective index)

		Categories of alcohol use (five) during pregnancy

		· 41% unchanged


· 41% higher with retrospective index


· underreporting higher among heavy drinkers


· retrospective index better predictor of neonatal anomalies






		Robles et al


(1990)

		• 153 pregnant women attending outpatient prenatal clinic


(Pittsburgh, USA)

		T1. interview


T2. interview


T3. interview

		4 months pregnancy


7 months pregnancy


(3-months recall)


delivery


(5-months recall)




		First trimester daily consumption of alcohol

		· r = 0.61 for 3-month recall


· r = 0.53 for 5-month recall


· under reporting at first interview


· better recall of quantity than frequency



		Jacobson et al


(1991)

		• 361 black gravidas


(Detroit, USA)

		T1. interview


T2. interview

		24 weeks pregnancy + each antenatal visit


13 months post-partum

		Absolute alcohol/day 


during pregnancy

		· r = 0.60


· underreporting during pregnancy


· more pronounced at highest drinking levels






		Verkerk et al


(1994)

		• 2806 pregnant women


(Netherlands)


including unfavourable outcomes (cases)

		T1. interview


T2. interview

		18th week of pregnancy


post delivery

		Average amount of alcohol during pregnancy


Average number of cigarettes (during pregnancy)

		· higher after delivery


· same order of underreporting in cases and controls (ns)


· OR for unfavourable outcomes similar with 


       both indices








Table 3 : Studies on validity of methods to assess occupational exposures during pregnancy


		Author

		Population

		Mode of exposure assessment


(time)

		Exposures assessed

		Results



		Eskenazi & Pearson


(1988)

		• 57 pregnant women attending an obstetric clinics in San Francisco, USA

		• self administered questionnaire (SAQ)


• SAQ + review by experts


OR


• interview by occupational health professional  (reference)


(during prenatal visits)

		• occupational title during pregnancy


• workplace exposure



radiation and VDT



biologic agents



chemical agents




pesticides




paints


• outside work exposure


• partner’s occupation

		86% accuracy by SAQ


substantial agreement between SAQ and interview


substantial agreement


poor agreement 
             (K=0.08)


moderate agreement 
(K=0.51)


good accuracy of SAQ


moderate agreement 
(K=0.53)






		Ahlborg


(1990)

		• case-referent study


    158 women


• follow-up study


    101 women

		• self-administered questionnaire


(years after delivery)


• employer’s report


(reference)


• self-report (first trimester of pregnancy)


• industrial hygienist


(same time) (reference)

		• dry cleaning work (first trimester)


• tetrachlorethylene


(first trimester)


• heavy lifting


• chemical exposures


(other than solvents)

		· good sensitivity of self report (0.96)


· moderate specificity (0.69)


· of the same order among cases and referents


• good sensitivity and specificity


• but many missing information


• misclassification bias towards unity


sensitivity = 0.82


specificity = 0.89


sensitivity = 0.30


specificity = 0.98
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Obstetric, medical and drug history


(Regine Steegers Thunissen)


Background information and rationale


Obstetric history


The obstetric history will be taken of the mothers in order to be informed about underlying disorders or diseases, and about the timing of exposure to environmental factors which may appear to be associated to the development or early diagnosis of orofacial clefts.


Medical history


The medical history is focussed on the periconceptional period of the affected pregnancy and also on the current nonpregnant situation. The presence of underlying diseases may have some implications on the interpretation of the biochemical data of the current status of the mother, which can be extrapolated to the pregnant situation. In addition a medical history can provide information on other or related causes of orofacial celfts. The validity of the drug history can be improved by taking a medical history as well. 


Drug history


The drug history is focussed also on the periconceptional period of the affected pregnancy and current nonpregnant situation. Total daily dose and duration of treatment is notified. We are especially interested in identifying drugs which interfere with the normal development of the craniofacial structures by interactions with the folate status. Drugs may be categorized into the following categories: corticosteroids, antihistamines, antibiotics, painkillers, antihypertensives, fertility drugs, parasympathicolytics, antacids and emetics, antidepressants, anticonvulsants, dermatology preparations, thyroid hormones, insulin, oral contraceptives, and a category for others.


Teratogenic effect of drugs


It is important that research in the field of oral clefts and other birth defects where possible takes account of known, suspected and potential teratogens, and if based on biologic plausibility, this takes on a greater significance. Retinoic acid, corticosteroids, and anti-convulsant drugs are examples of drugs implicated in oral clefting. It is known that folic acid is protective against the recurrence and primary occurrence of neural tube defects (NTD’s), but for oral clefts, the evidence remains equivocal. Folates are a group of compounds which are required in the diet and are important in DNA, amino acid and possibly also amine metabolism. The  biologically active folates are in the tetrahydro form and folate deficiency may be teratogenic. Tetrahydrofolates are produced from unreduced dietary folates by the enzyme dihydrofolate reductase. A number of drugs such as aminopterin, methotrexate (amethopterin), pyrimethamine, trimethoprim and triamterene act as folate antagonists and produce folate deficiency by inhibiting this enzyme. Some other drugs also produce low serum and tissue concentrations of folate such as anticonvulsants, antituberculosis drugs, alcohol and oral contraceptives, but the mechanism of this effect is uncertain.


General principles


Recommendations for minimum (core) information 


Guidelines on methodology


References


Family Investigation  


(Dr Catherine Bonaiti)


Background information and rationale


Different methods using data on relatives may provide information on genetic factors involved in facial clefts. If information on environmental exposure is also available, it may be possible to evaluate some gene-environment interaction (Andrieu and Goldstein, 1998).


General principles


Genetic markers and environmental exposures


If genes involved in the disease have not yet been identified, classical linkage methods between a genetic marker and a disease are efficient in monogenic diseases (Morton, 1955) but are not valid when the mode of inheritance and the parameters are unknown (Clerget-Darpoux et al., 1984). In that case non-parametric methods using in particular affected sib pairs, must be preferred. These methods examine the number of alleles at a given locus that are inherited identical by descent (IBD) between affected sib pairs. Departure from. the (¼, ½, ¼) distribution suggests linkage between the disease and the studied marker loci. Reviews of the different methodologies can be found in Shah and Green (1994) and Holmans (1998). Recently, different strategies have been compared by  Abel et al. (1998) and by McCarthy et al. (1998). These studies could also be performed incorporating environmental factors into the analyses by stratifying the sample according to the environmental exposure but the statistical properties of such an approach need to be investigated.


Case-control design


If a gene has already been identified and a surrogate or actual measure is available, a case-control study design using related controls can be used. This method yields consistent estimates even when there is a correlation in risk factors under study between relatives (Goldstein et al., 1989; Robins et al., 1990). There are several advantages of this study design, in particular it permits estimation of the main effects of environmental factors and genetic susceptibility and their interaction effect. An interesting property has been evidenced by Andrieu and Golstein (1996), i.e. the estimates of odds ratios of environmental exposures may be modified by using relatives as controls compared with unrelated controls when risk factors interact with an unknown genetic factor, and the difference is the estimates of odds ratios is dependent on the amount of interaction between these factors.


Unaffected siblings


The use of unaffected siblings has also been proposed as an extension of the sib-pair methodology to study the role of environmental factors and specific gene loci, and to provide evidence for gene-environment interaction (Khoury et al., 1991). Cases are affected siblings of the proband and controls are randomly chosen from unaffected siblings of the proband. The genetic factors for each case and control is defined as the number of alleles shared IBD with the proband at the studied locus. Covariates, including environmental exposures, may be investigated for main effects and for evidence of interaction with the studied locus by using stratification or multivariate analyses. Power and efficiency for gene-environment interaction detection using this approach has not yet been investigated.


Guidelines on methodology


Transmission / disequilibrium test (TDT)


Khoury and Flanders (1996) have proposed another not yet evaluated method for gene-environment interaction study. The case-parental control method, also known as the transmission/disequilibrium test (TDT) method (Spielman et al., 1993; Ewens and Spielman, 1995) was first proposed for genetic markers-disease association studies. It consists of comparing the genotype of each case with the genotype of a fictitious control comprised of the nontransmitted alleles from each parent. 


The purpose of that test was to avoid the possibility of spurious association due to stratification of population in case-control studies. The test was shown to better address this problem of population structure than other family-based association methods (Thomson, 1995; Spielman and Ewens, 1996). It was extended in several ways: 


1) when the genotype data in parents are incomplete, there is a possible bias due to discarding uninformative families (Curtis and Sham, 1995). This bias can be reduced by using genetic information on unaffected sibs (Spielman and Ewens, 1998). 


2) When there are more than two alleles at the marker locus (Bickerböller and Clerget-Darpoux, 1995; Sham and Curtis, 1995; Kaplan et al., 1997). 


3) By stratifying case subjects according to the presence or absence of an environmental exposure (Rice et al., 1995).


This approach has been used in particular by Maestri et al. (1997) to investigate the relation between clefts and markers associated with five candidate genes, including covariates such as type of cleft, race, family history, and maternal smoking to test these covariates as effect modifyers. They detected a significant interaction between maternal smoking and the transmission of markers near two candidate genes (TGF( and TGFB3).


Segregation analysis


Segregation analysis methods can also be used when the genetic susceptibility is unknown and, thus, no surrogate measure of the genotype at risk is available. Family study designs do not include any separate control group. Families are recruited through one or more diseased members and data on disease status and covariates are collected on (ideally) all family members. The aim of segregation analysis is to identify the most likely mode of inheritance explaining a trait’s distribution in families. Generally, the transmission pattern is modelled as a major gene (dominant, recessive, or codominant) and/or polygenes or other types of correlation of phenotypes among family members. The first attempts to test for gene-environment interactions consisted in stratifying families into different groups based on environmental exposure levels and then analysing the mode of inheritance within each group (Gilligan et al., 1986; Sellers et al., 1990). The main drawback was the variability of exposure within families. Direct gene-environment interaction assessment is now possible, using the regressive models of Bonney (1986) which specify a relation between  each person’s phenotype for a studied trait and a set of explanatory variables including the person’s genotype, the phenotype of relatives to take into account residual family dependencies of unspecified origin (genetic or environmental), and measured covariates. Ongoing methodological studies will permit an evaluation of the statistical efficiency of the regressive models to detect gene-environment interaction.


Joint segregation and linkage analysis 


Recently, Gauderman and Faucett (1997) proposed adding a linked marker to the studied trait in a joint segregation and linkage analysis to provide additional information on the genetic component of the trait for detecting gene-environment interaction. They showed by simulations that their approach, provided a substantial improvement of the efficiency for estimating and power for detecting  a gene-environment interaction.


Marker association segregation chi square


The marker association segregation chi square (MASC) method presents the advantage of cumulating the information on both cosegregation and linkage disequilibrium in the study of genetic markers (Clerget-Darpoux et al., 1988). It has been developed to evidence and to model the role of candidate genes in the study of diseases. It consists in classifying index cases into three different steps: 1) familial disease status configuration; 2) distribution of genotypes at the marker locus; 3) number of alleles shared IBD with a random sib, each step being conditioned on the previous one(s). It has been applied to HLA-associated diseases : in insulin-dependant diabetes mellitus, a complementation model with two closely linked loci was shown to explain the apparent contradiction of results using affected sib pairs and association studies (Clerget-Darpoux and Babron, 1989). It has been extended to the study of the role of two candidate genes (Dizier et al., 1995), which would be very useful in malformations such as facial clefts in which more than one gene is likely to be involved. The introduction of environmental covariates in the model is an extension under study.


Recommendations for minimum (core) information 


Protocol


In order to be able to perform on pooled data different methods mentioned above, according to the hypothesis to be tested, we propose a protocol in three steps. The first step would consist in a collection of minimal information which would be included in the core questionnaire, and therefore would concern all cases and controls in all participating centres. In the second step (option grade 1) a complete family history would be obtained for the cases. For those centres having chosen to achieve this option grade 1, the third step would consist in a collection of blood samples in relatives (option grade 2). Note that an investigator has to choose a priori an option, but not decide case by case (for instance, if the complete family history is known only for some cases, it is useless).


Minimal information : all participating centres 


A paragraph FAMILY HISTORY including a series of questions must be inserted in the core questionnaire.


We propose a list of questions at the next page.


Complete family history : option grade 1


The family history would be obtained using the familial questionnaire attached to this protocol, by an interviewer trained to family investigation.


Blood samples in relatives : option grade 2


The relevant relatives for whom a blood sample is needed are both parents and the probands’ sibs, whether affected or not. If there are at least one affected relative (other than a parent or a sib) in the proband’s family, it would be most interesting to get a blood sample from this relative and from any relative in this branch of the family. 


FAMILY HISTORY











YES
NO 


· Is (are) there case(s) of facial cleft in the proband’s* family ? 
(
(
(tick as appropriate)


· If YES, indicate in the following table, for each affected relative, sex, degree of relationship (up to third degree) with the proband, and type of cleft


		

		Sex

		Degree of relationship 

		Type of cleft



		

		M-F

		with the proband** 

		isolated (IS) or syndromic*** (SY)

		Cleft lip


Unilateral (U), Bilateral (B) or NO

		Cleft palate


YES-NO



		First relative

		

		

		

		

		



		Second relative

		

		

		

		

		



		Third relative

		

		

		

		

		



		More distant relative 1

		

		

		

		

		



		More distant relative 2
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Dysmorphic Assessment in Orofacial Clefts


Background information and rationale


General principles


Recommendations for minimum (core) information 


Guidelines on methodology


References


(Data supplied by Wellcome database)


Name


DoB


Address


Cleft diagnosis


Other diagnosis


(Data to be filled in by Clinical Geneticist)


Have you seen this child?





y/n


Have you reviewed this childs’ notes?



y/n


Is this child known to have:


· Associated abnormality





y/n


· Growth abnormality





y/n


· Developmental delay (excluding expressive language)

y/n


Has a syndrome diagnosis been made:



y/n


If yes, details: 


Dysmorphic Assessment in Orofacial Clefts


(Data supplied by Wellcome database)


Name


DoB


Address


Cleft diagnosis


Other diagnosis


(Data to be filled in by Clinical Geneticist)


Have you seen this child?





y/n


Have you reviewed this child's notes?




y/n


Is this child known to have:


· Associated abnormality





y/n


· Growth abnormality





y/n


· Developmental delay (excluding expressive language)

y/n


Has a syndrome diagnosis been made:



y/n


If yes, details: 


 Appendix:

· One registration form for each un-operated patient.


· Please only use ballpoint to mark the white boxes and to fill the text boxes.


· The bold terms in this manual refer to the terms in the registration form.


Ad 2. ABNORMALITIES IN HEAD AND NECK AREA

· The registration is based on aberrant embryonic development of the face and skull. Roughly, embryonic development can be distinguished in fusion of the facial swellings and differentiation of the calvarian bones and soft tissue. Only fusion defects of the primary palate (right and/or left) and the secondary palate (left or right or median) are registered as cleft. All other defects of bones and soft tissue, including clefts, are registered on the basis of their absence or presence and shape (agenesis or aplasia, hypoplasia, and hyperplasia), except for colobomas of the eyeball (see below). The definition of agenesis, aplasia, hypoplasia, and hyperplasia and the explanation of the abbreviations are described in the footnotes of the registration form. 


· More abnormalities can be filled in for the same patient. If an abnormality can not be registered, this abnormality should be scored in an appropriate miscellaneous box.


· Cysts and fistulas of the tongue in the median are scored as aplasia of the tongue in the median plane.


· Hypotelorism and hypertelorism may be accompanied with an aberrant septum nasi in the median plane. For example, hypotelorism could be accompanied with agenesis, aplasia or hypoplasia of the septum nasi, and hypertelorism could be accompanied with cleft (= bifid), aplasia or hyperplasia of the septum nasi. Furthermore, the aberrant interorbital distance (i.o.d.) is registered, i.e. hypotelorism has a hypoplastic interorbital distance and hypertelorism has a hyperplastic interorbital distance.


· Non synostosis concerns a skull shape comparable with synostosis, but the sutures are open. Synostosis of sutures is registered as synostosis of the involved bones. Synostosis of both frontal bones, or both parietal bones are registered in the median.


· Colobomas of the eyeball concern fusion defects of the fissure, and these are scored as cleft of the eyes.


· Entropion and ectropion should be registered as protruding eyelids. Ptosis and phimosis of the eyelids, and epicanthal folds are scored as aplasia of the eyelids. Microblepharon is registered as hypoplasia of the eyelids.


· Colobomas of the eyelids, ears and ala nasi, are scored as aplasia of the eyelids, ears, and ala nasi.


· Aberrant position of the ears, such as low set or tilted ears, is filled in as miscellaneous ears.


· If a diagnosis has been established, diagnosis should be filled in (yes) and should be specified. Moreover, all abnormalities should be registered in this box.


Ad 3. OTHER ABNORMALITIES

· Body wall concerns thoracic and abdominal wall.


· Abnormalities of the shoulder and pelvis are filled in as abnormalities of upper and lower limbs, respectively.


· If the abnormalities are part of a syndrome, syndrome should be filled in (yes), and it should be specified in the “please specify” box.


Analysis of Molecular Genetic Factors in Orofacial Clefting (OFC) 


Dr David FitzPatrick


General principles


Recommendations for minimum (core) information 


References 


Background information and rationale


This approach involves using DNA polymorphisms adjacent to or within candidate genes to identify etiological genetic loci.  Genotyping of OFC cases has been used for many years to identify alleles which are non-randomly associated with CL(P) and/or CP when compared with a control population.   This approach has had limited success as is not able to distinguish population stratification from a causative genetic role of the associated allele.  Collecting and genotyping parental DNAs in addition to the affected child (nuclear triads) has several advantages as it enables:


· the use of transmission disequilibrium analysis 


· the identification of parent-of-origin effects


· the identification of chromosomal deletions 


· the identification of uniparental disomy.  


Combining the resulting genetic information with data from the other branches of the study, interactions between genetic and environmental factors can be sought. 


DNA polymorphisms


DNA polymorphisms are changes in a nucleotide sequence occuring in >1% of the population.  In informative individuals they enable the differentiation of chromosomes in a homologous pair (i.e. detection of locus heterozygosity) and have been used extensively to identify chromosomal regions associated with mendelian disease by linkage analysis families.  DNA polymorphisms were originally detected radioactively using restriction fragment length polymorphisms (RFLPs).  However, the polymerase chain reaction (PCR) has facilitated the development of many new highly informative markers, particularly short tandem repeat polymorphisms (STRPs) or single nucleotide (diallelic) polymorphisms. Many thousands human PCR polymorphisms have been genetically mapped (assigned to and ordered on a chromosome). This genomic resource enables us to look for non-random haplotype associations and/or transmission disequilibrium at specific loci in children with OFC. 


Candidate loci


There are different reasons why genes or chromosomal loci may be suspected of having a causal role in facial clefting.  These fall into four overlapping categories.  


1. Genes found to be expressed in a site and stage-specific manner during the development of the palate (e.g. TGFα, TGFβ2 & TGFβ3). 


2. Regions of chromosome where deletions, duplications or disomy commonly cause CL(P) or CP (e.g. 22q11.22).  


3. Genes or loci identified in animal models as causitive in facial clefting (e.g. MSX1 & GABRB3).  


4. Genes that possess or control specific biological activities that may explain observed events in normal or abnormal palatogenesis without direct evidence of involvement (e.g. RARA, MTHFR & hFR)


Current genetic and physical maps can identify PCR polymorphisms within or closely flanking each of the loci mentioned above.  Where possible, two or more markers should be identified to increase the likelihood that family units will be informative at each locus studied.  We have used polymorphic mutations within candidate genes MTHFR and hFR.  Both of these alter the amino acid sequence of the wild-type polypeptide and may have a potentially causative role.

Guidelines on methodology


Candidate Loci and Associated Polymorphisms Used for MS-PCR Analysis


		Locus

		Location

		Polymorphisms (Max Het)



		HFR

		11q13

		HFR γ/γ’ 



		MTHFR

		1p36

		677C>T (0.5)





DNA Collection and Extraction


Buccal Cell Collection


Mouthwashes or buccal scrapings provide a simple and inexpensive source of cells for DNA extraction. 


From adults and older children: 


· fill a universal container to the 10ml mark with tap water 


· empty this into their mouth and swirl it round their mouth 


· then spit this back into the universal container 


· avoid is brushing their teeth just before this as it seems to inhibit the PCR.  


From babies and younger children: 


Use a cervical cytology brush (e.g. Rocket Medical PLC, Ref. R57483) swirled against the buccal surface and then sent (dry) to the lab in a universal container.


These samples can be sent to the laboratory by post but ideally should be processed within 3-4 days.  Samples have been successfully extracted >2weeks after collection.


DNA Extraction from Buccal Cells


Use standard precautions for handling human biological specimens. 


Procedure for DNA extraction from mouthwash.


1) Spin 3K, 10 minutes.


2) Discard supernatant. Drain tube.


3) Resuspend in 400μl 0.05M NaOH. Transfer to 2ml screw-cap micro-centrifuge tube. (If very large pellet use 600l.)


4) Place cap on micro-centrifuge tube.


5) Boil for 15-20 minutes.


6) Add 48μl 1M Tris pH7.7, mix.


7) Spin 2 minutes in micro-centrifuge.


8) Store -20°C or -70°C


Use 0.1-3μl for 20μl PCR reaction.


Procedure for buccal scrapes using cytology brush.


Samples may be frozen at -70°C prior to extraction.


1) Place brush into labelled 2ml screw cap micro-centrifuge tube. Cut stem to fit (strong scissors or wire cutters).


2) Rinse Universal with dH2O. Spin 3K, 10 minutes.


3) Discard supernatant. Drain tube.


4) Rinse universal with 200μl 0.05M NaOH. Transfer to micro-centrifuge tube containing brush.


5) Rinse universal with 100μl 0.05M NaOH. Transfer to micro-centrifuge tube containing brush.


6) Place cap on micro-centrifuge tube, flick tube to ensure bristles are covered with NaOH.


7) Boil for 15-20 minutes.


8) Add 36μl 1M Tris, pH7.7, mix.


9) Spin 2 minutes in micro-centrifuge.


10)  Store -20°C or -70°C


Use 1-3μl for 20μl PCR reaction.


For long term storage 1mM EDTA is also added. Storage at -70oC seems to be optimal.  There may be a problem with repeated freeze-thaw cycles. Using this protocol sufficient DNA is available for at least 50 different PCR assays.  There is <1% PCR failure in our hands.  The advantage is that these can easily be collected by post if you need a repeat sample. The lab costs are minimal.


DNA Extraction from Dried Blood Spots (Guthrie Cards)


· cut dried blood spot into ~1mm squares


· put one square in a 1.5ml screw-top ependorf microcentrifuge tube


· Add 200μl of 0.05M NaOH 


· Vortex to mix


· Boil in an waterbath for 20 min 


· Add 25μl of 1M Tris pH 7.7


· Spin to pellet the debris 


· Transfer supernatant to fresh tube


· Use 0.2-1μl directly for PCR.


· Store -20°C or -70°C


See Appendix Z for details of  a proposed approach to MTHFR and hFR Genotype Analysis  


Whole Genome Amplification (WGA)


In normal working practice a single mouthwash can be used for 50-300 separate PCR reactions. In view of the scientific value of the collected material DNA from mouthwash sample may be used as a template for whole genome amplification (WGA).  WGA is a PCR-based technique using primers that incorporate regions of random oligonucleotides predicted to hybridise at ~400bp intervals throughout the genome.  This would allow archiving of the collected DNA in the form of WGA-PCR products for use in future research.  The protocol of Cheung & Nelson PNAS 93: 14676-79 may be used.  However, we have not performed sufficient validation experiments on the amplification products to fully recommend this as yet.
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Recommendations for minimum (core) information 


References


Sample Biochemical protocol in the Appendix


Nutritional Biochemistry and Orofacial Clefts 


(John Scott / Ann Molloy)

Background information and rationale


Folic acid in reproduction:


Adequate maternal folate status is crucial to all stages of pregnancy from conception to delivery. Folate nutrition seems to have a dual role in determining pregnancy outcome. One of these is the long established role in foetal maturation that may place a requirement for supplementation to prevent maternal anaemia in late pregnancy (Scott, 1998). The other is the newly perceived role in the prevention of congenital defects during early embryonic development. 


Maternal folic acid deficiency: 


Peri-conceptional folic acid supplementation can prevent the majority of neural tube defects (NTDs) (MRC Vitamin Study Research Group, 1991; Czeizel, 1992). The mechanism does not seem to be a correction of maternal clinical folate deficiency (Kirke et al, 1993), nevertheless, there is a strong inverse relationship between a mother’s early-pregnancy red cell folate concentration and her risk of having an NTD affected birth (Daly et al, 1995). This, along with other genetic and environmental evidence, indicates that a complex interaction of folate related nutritional and genetic influences underlie the aetiology of NTDs. The evidence of folate involvement with other congenital defects is not as strong but is nevertheless encouraging (Finnell et al, 1998). Early trials using vitamin supplementation to reduce recurrence of orofacial clefting were promising. However, many of these studies were small, non-randomised and the treatment preparation was a multivitamin containing folic acid. Other evidence suggesting a link between folate and orofacial clefts included positive associations between clefts and (a) maternal use of anticonvulsants and other known folate antagonists, or (b) maternal cigarette and alcohol abuse (both of which interfere with folate status).  In addition, some animal studies showed that feeding folate deficient diets or administration of antifolate drugs to pregnant rats could induce craniofacial abnormalities in rat embryos. Finally, we found an increased prevalence among Irish oro-facial cleft cases of a genetic variant of a folate related enzyme previously shown to cause increased risk of NTDs (Mills et al, 1999; Shields et al, 1999). Homozygosity for this common polymorphism occurs in between 5 to 25% of populations world-wide. The variant phenotype expresses reduced enzyme activity and adversely affects folate status (Molloy et al, 1997).


General principles


Folic acid metabolism: 


It would clearly be unethical at this point to conduct a randomised placebo-controlled trial of folic acid and clefts given the proven benefit of folic acid in preventing NTDs. Thus the identification of a role for folate or indeed other nutrients will have to be pursued by other means. In other words, it will be necessary to study genetic, nutritional or environmental markers of risk. From a mechanistic point of view there are good reasons why aberrations in folate metabolism might cause congenital abnormalities. Within the cell, the overall function of the folate cofactors is to accept one-carbon units from several sources and donate them to other molecules in a variety of enzyme reactions. These one-carbon units are required for the production of purines and pyrimidines for DNA synthesis and to maintain a supply of methyl groups for the methylation of DNA, proteins, neurotransmitters, etc. (Scott, 1998). Early embryonic development requires extensive DNA synthesis. An adequate capacity to methylate DNA is crucial in the control of gene expression and thus would be an essential component of cell differentiation and development.  Thus, genetic variations in folate related enzymes, altered nutrition or environmental factors influencing folate status could all be considered to be potential risk factors for congenital malformations and candidates for  research into the underlying causes of craniofacial anomalies.


Aetiologic heterogeneity in OFC: 


There are, however, several difficulties associated with this approach. The first of these is aetiologic heterogeneity of orofacial clefts, apart from the 20% or so that are syndromic due to specific mutations. It is quite possible that a specific fraction of orofacial clefts are folate related but these are submerged under a sea of non-folate related defects.  Some of these aetiologies may be responsive to folate or other nutrients, others may not, making it difficult to find positive effects. Secondly, any potential genetic or biochemical markers of moderate risk may be difficult to detect unless the majority of syndromic cases can be ascertained and excluded from study sets. Thirdly, it will be important to have the capability of monitoring the nutritional or biochemical biomarkers that may be affected by new polymorphisms which are discovered in candidate genes. This means that a system involving collection of blood and perhaps immortalised cells should be set in place for future analyses. However, the logistics of such an undertaking would need to be carefully considered so that the task is comprehensive enough to be effective without breaking the back of an entire research endeavour. Finally, while conclusive evidence exists for a specific protective role of folate in prevention of NTDs, this is not the case for orofacial clefts. The present indications of nutrient protection are derived from multivitamin preparations and not just folate. 


Guidelines on methodology


Research strategy to deal with data gaps:


In terms of approaches one could take to improve our level of evidence, there are many problems in carrying out good controlled studies to look at the role of folate and one of the biggest obstacles to progress is the heterogeneity of the study population. To minimise the problem in identifying folate related defects, it will be essential to carefully categorise samples by type of defect, to identify (and exclude) syndromic cases where possible and to control methodologic and demographic parameters which might confound biochemical and genetic analyses.  In terms of identifying factors that influence folate status, I pointed out that genetic influences might play a major role and this was highlighted in a study of mono and dizygotic twins (Mitchell et al, 1997). This study suggested that as much as 46% of the variance in red cell folate concentrations might be attributable to additive genetic effects. 


Uses and limitations of food frequency questionnaire data as an alternative to blood samples. 


In the case of folate at least, food frequency questionnaires are very flawed particularly when carrying out retrospective studies – most studies find that food folate intake does not correlate with blood vitamin levels. The chance of finding a folate related effect on data derived from food frequency questionnaires alone would have to be very small, nevertheless, the precise and detailed information requested from these questionnaires may possibly give one a false sense of security in the data. There are also practical difficulties with food tables in field conditions – particularly in assessing poorly nourished people in developing countries. The alternative to questionnaires for nutrient is blood sampling and carrying out case-control studies on nutrient levels (or nutrient bio-markers such as homocysteine). 


Having overcome the logistics of sampling, there is an important issue in deciding from whom does one collect blood; (case, mother, father, controls) and when would be the most appropriate time to take a blood sample. While this was not resolved, it was resolved that the major problem of measurement bias in biochemical analyses and inter-laboratory differences in methodology to measure blood levels of folates could be overcome by centralising sample analyses in a reputable laboratory with another laboratory used to ensure quality control.
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Background information and rationale


General principles


Recommendations for minimum (core) information 


Guidelines on methodology


References

Bioethical issues surrounding genetic sample collection, storage and analysis


Registration and collection of data


Rationale


Basic question: Is registration and register research basically right?  It is important to revisit the ethics of registration before it is embarked upon and thereafter occasionally review the rationale.  An equitable consideration of the balance between benefits and burdens is necessary.  The benefits of registration for birth defects is seen to be for the general good of the community as a whole and it may in some circumstances benefit the individual who provides the information, while the burden is borne by the individual from whom the data is sought.


Minimum guidelines with regard to collection of registration data


The legal considerations require that: 


a) Data is only collected by informed consent


b) Collect only justifiable personal data relevant to the pre-agreed purpose and goals of the registration or research.


c) No unnecessary personal data should be collected as it is impossible to predict the future needs


d) Registration should be well administered so that the data and information is useful.


e) Data collected should be used and not only stored.


f) The data should be used for quality research, which is peer reviewed, and for relevant problems using the best methodology providing a possibility of obtaining relevant results.


g) Data security and confidentiality should be assured.  


There is some conflict in the issue of whether data should be anonymised or identifiable, but for the purposes of genetic and gene/environment interaction research the data should be linked and anonymised.  Thereafter data can be aggregated for analysis.


Minimum guidelines with regard to data for research


Declaration of Helsinki


A brief summary of the principles of the Declaration of Helsinki are:


Research is necessary to progress and is acceptable but 


a) stop if damage outweighs benefit 


b) subjects should be volunteers and 


c) interest of society and science should never take precedence over wellbeing of the individual subject.


Informed Consent


The subjects who are approached to contribute data to a research project or register should be provided with the following information.


1. Name of the register holder, the project group, partners and researchers as far as is known.


2. Purpose and goals of registration and research.


3. Purpose of personal data collection and how personal data is to be managed.


4. The projected or estimated benefits of the research to the subject and/or to the community


5. The selection criteria for recruitment and the number of patients required.


6. The nature of the data that is to be collected.


7. The methodology of the project for which the information is required including the possible dangers and inconveniences (e.g. radiation dosage compared to the dosage dangers of everyday life).


8. Description of how the project has taken into consideration other possible dangers inherent in collection of data, such as security, treatment, insurance, etc.


9. The time burden in being involved in the data collection.


10. Information about providing research results to the subjects who volunteer.


11. Outline who has the right to use the personal (identifiable) data.


12. Outline the type of research in terms of possible follow up or subsequent research.


13. Information on place of storage of the data and the time for which the data will be retained.


14. Explicitly provide information on the right to withdraw consent and to withdraw from the research without implications for future investigations or treatment, i.e. that participation is purely voluntary.


15. Further information with contact details.


16. Reassurance that individual research patients are not identifiable during analysis of the research data.


Delicate Personal Data


Special care and sensitivity is required when obtaining certain information and this should only be collected when necessary for the medical or research enquiry.


1. Race or ethnicity.


2. Social, political and religious conviction or association with trade union.


3. Crimes, punishment or other consequences of criminal action.


4. Personal health, illness handicap or treatment.


5. Sexual disposition and behaviour.


6. Need for social care, special services and benefits.


Data Security


It is important that, in line with the data protection act that all data collected is secure so that assurances of security to the subjects or volunteers is respected.  The practicalities of data security will depend on how the data is stored, the use of computers for storage etc, but should include:


a) Secure storage under lock and key.


b) Safety for fire, burglary, theft, destruction, or other physical means.


c) Control of access to data and various levels of access rights.


d) User ID, password protection, user logs.


e) Data back up.


f) Firewalls, anti virus programmes, encoding.


g) Surveillance of data processing, data environment management.


h) Security of receipt and delivery of data.


i) Security of data transfer and communication.


j) Explicit instructions regarding archiving and destruction of data.


k) Security of laptops, avoidance of open discussions in public places and security of partners/collaborators in research.


l) Awareness of the data protection act and the rights of the registered person to have access to check or rectify their own personal data.


Transborder flow


There are no problems anticipated with transborder flow of samples provided ethical principles are adhered to in both the donor and recipient countries.


Data Protection Legislation


The protection of personal data is enshrined in law and the following key principles:


1. Personal data will be processed fairly and lawfully


2. Personal data will be collected for specified, explicit and legitimate purposes


3. Personal data will not be further processed or disclosed in a way which is incompatible with the purposes for which they are collected


4. Data will be adequate, relevant and not excessive in relation to the purposes for which they are collected


5. Personal data will be accurate and where necessary kept up to date


6. Personal data will not be kept for longer than is necessary for the purpose for which they are collected and further processed


7. An individual is entitled a) at reasonable intervals 1) to be informed about data processing 2) to have access to any such data and b) where appropriate to have such data corrected or erased 
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 Appendix I


Common Core Protocols for EUROCRAN (WP2)


For our research in craniofacial anomalies, consistent protocols across populations are extremely important. The following document contains a proposal for the use of “Common Core Protocols” for ongoing gene/environment interaction research, tailored towards a case triad study design. This will provide guidelines on the core information required in eight different areas and some rationale for this. Apart from the core data, information on the development of further desirable and/or optional data will also be provided where applicable.


It is important that the source of these documents is acknowledged and the concept of preparation of common core protocols for gene-environment interaction was initiated by the European Science Foundation (ESF) Network. It was intended that these find application in future studies, and whilst the EUROCRAN Workpackage 2 protocol is a “case triad” study which necessitates modifications, the following people are acknowledged as the group of experts who have contributed to these through the ESF.


· Case Ascertainment (Dr Peter Mossey / Professor Julian Little) 


· Nutritional factors and food frequency questionnaires (Professor Julian Little)


· Lifestyle and environmental factors (Dr Sylvaine Cordier)


· Obstetric & medical history, incl drugs (Dr Regine Steegers-Theunissen)


· Family history (Dr Catherine Bonaiti)


· Clinical assessment of orofacial clefting (Dr David FitzPatrick / Dr Segolene Ayme)


· Genetic protocols and assays (Dr David Fitzpatrick)


· Laboratory biochemical assays (Professor John Scott)


· Ethics Guidelines (Dr Annukka Ritvanen)


The nature of the data collection for the EUROCRAN WP2 Project will be determined by the gene/environment interaction hypotheses being tested and the chosen study design.


Within Europe there are diverse gene pools and patterns of environmental exposures and this is a particularly suitable setting for establishing an international multicentre collaborative study.   The aims and objectives of the studies regarding orofacial clefts, which the EUROCRAN group propose to investigate in a number of European Centres are as follows:


a. a)the interaction between maternal nutritional factors and certain maternal and foetal metabolism genes (eg.  RARA, MTHFR), and receptor genes (eg. RARA, FR); 


b. the interaction between genes whose products are involved in the metabolism of xenobiotics (e.g.  cytochrome p-450 genes, and the glutathionine  s-transferases  (GST)) and environmental teratogens such as tobacco and alcohol, pesticides, herbicides, solvents and other chemicals or drugs; 


c. the interaction between certain ‘candidate genes’ identified for studies in experimental animals such as developmental growth factor genes (eg. TGF(, TGF(2 and TGF(3), homeobox genes (eg. MSX1) and environmental factors;


d. the interaction between genes affecting phase I and phase II metabolism.


e. Common Core Protocols


1.  Nutritional factors and food frequency questionnaires:


General principles


· Nutrition remains one of the most eligible aspects of orofacial clefting research and many data gaps are apparent.


· Food frequency questionnaires are a supplementary method of obtaining nutritional information


· Food frequency questionnaires are used for stratification and not as a quantitative tool.


Core Nutritional Data


A food frequency questionnaire (FFQ) should be used:


1. To enable assessment of total energy intake, so that adjustment can be made for this in statistical analysis.


2. Assess relative ranking of subjects according to their reported nutrient intake.


3. Must be population specific (food lists in questionnaire, and food composition tables used in estimation of nutrient intakes).


4. Must be validated i.e. relative ranking of individuals using food frequency questionnaire compared with relative ranking obtained using another method, typically diet diaries or weighed records.  


5. Obtain information about food fortification and vitamin supplementation.


6. Useful additional information is maternal height and weight to enable assessment of body mass/obesity.


7. It would be possible to obtain supplementary data from biochemical analysis of nutrition according to hypotheses but biochemical and nutritional data are complimentary and not alternative methods of assessment of nutrient status.


8. In EUROCRAN information collected should include questions on foods rich in vitamins A, B, C, E and seafoods.  An assessment of consumption of alcoholic beverages would also be highly desirable.


 A self-completion FFQ rather than diet diary would be the optimum approach.


Since it is now widely acceptable that it is important to obtain a measure of total intake, food lists should include the foods accounting for 80-90% of the total food intake in the relevant population.  Thus, food frequency questionnaires now typically include questions about consumption of 50-100 food items.


Relative intake:  It is virtually impossible to assess absolute intake accurately but it is possible to classify relative intake of individuals.  The FFQs are being applied to women of child bearing age and with the gender and age being determined this should improve consistency.


Total energy intake: may be a primary cause of disease, or may be associated with a disease in a non-causal manner. There is a need to collect information on foods which are the main sources of energy intake in a given population so that adjustment for total energy intake may be made at the level of analysis.


Recall bias: The FFQ will be issued retrospectively with the potential problem of recall bias.  However, most studies in which the question has been examined have found little evidence for the existence of recall bias in relation to reproductive outcome.


Biological markers: of nutritional status such as blood retinol levels, B vitamins etc are under homeostatic control and genetic variation may influence the levels of certain biomarkers.  Biological markers are therefore viewed as providing complimentary data rather than replacing, or validating reported nutrient intake.  


Implications of using food frequency questionnaires in a multi-centre study: While it would be attractive to use a standard food frequency questionnaire for dietary assessment in all of the populations to minimise inter-population heterogeneity, it would be impractical to develop a single instrument that would enable assessment of total energy intake in diverse and dissimilar populations.  Therefore, a food frequency questionnaire in conjunction with food composition tables would be required to analyse the data from different populations using combined analysis. Valid food frequency questionnaires are available in Norway, Netherlands, UK and Italy.


A suggested pro forma for a self completion food frequency questionnaire based on the principles outlined above can be supplied, but will need to be tailored to individual populations.


Method of administration of the FFQ.


One of the main drawbacks is the impact of administration of food frequency questionnaires on the length of a maternal interview. An approach to minimise this problem is to forward the FFQ by post requesting details about current diet and at the time of a subsequent interview to revisit the questionnaire asking about changes during pregnancy.  


Questionnaires can now be optically scanned and if the objective is to rank individuals as distinct from estimation of absolute intake portion size may be left out.  The overall aim should be to develop a questionnaire with sufficient items in the food list to cover 80%-90% of total energy intake (Overvad et al, Int J Epidemiol, 1991;20:900-905)


Common Core Protocols


2. Lifestyle and environmental factors

The core data relevant to lifestyle and environmental factors (in addition to nutrition) will obviously require to be based around the study hypotheses and the essential minimum data will include smoking, alcohol and some occupational exposure detail during pregnancy and in particular the first trimester.  Details on alcohol can be obtained via the FFQ.


Occupational exposure


It would be important to obtain detail of relevant occupational exposure but accurate occupational exposure histories are difficult to obtain.  Rather than attempt to record all possible exposures, we will focus on a few work place toxins which are relevant to the study hypotheses such as solvents, dyes, polymers, benzene and xylene but excluding information on pesticides, fertilisers and agricultural toxins.  Exposure history should include passive smoking and exposure to hypoxia, heat, water and stressful events.  There will be no detailed questionnaires on stress/distress in pregnancy in the core data set but such a questionnaire could be supplied if requested.


Socio-economic status


Information on socio-economic status is considered to be desirable but extremely difficult to measure objectively.  It should be possible to obtain measures of socio-economic status among the data collected and the items that will be included in the questionnaires which might contribute to a measure of socio-economic status are occupation, education, housing and residential area (postcode) in the UK.


Along with nutritional and other lifestyle factors, the above should provide some measure of socio-economic status.


Please note that the suggested core questionnaire for collection of Lifestyle and environmental data will be designed as a self completion questionnaire supported by a clear letter of information.


Common Core Protocols


3. Obstetric History


Minimum data must include:


· Previous pregnancies and history of complications.


· Illnesses and medications in the first trimester.


· Date of conception.


· Birth control methods


· Timing of awareness of pregnancy.


· Assisted conception.


· Morning sickness and 


· Details of any untoward events in 1st trimester such as illnesses, bleeding etc.


The previous obstetric history will include number of siblings, previous stillbirths or other related congenital abnormalities.


Particular attention to be paid to aspects of medical history which relates specifically to the hypotheses e.g. folate antagonists, vitamin A congenors (e.g. Accutane) and anti-convulsants.


Medical history will include data on acute or chronic medical conditions, common illnesses such as cold, flu, specific medical conditions that have implications for birth defects such as epilepsy.


Radiotherapy or X-ray exposure and any drug therapy related to medical conditions recorded.


Such a questionnaire would be best completed in an interview with the mother. An example of such a questionnaire being used by Dr Regine Steegers (Netherlands) covering these aspects of obstetric history can be forwarded for information.


Common Core Protocols


4. Family history


Details on family history can be sub-divided into a) minimal information which is compulsory, b) complete family history and c) blood samples on relatives as well as neuclear triads.


A. Core family data


The minimal family history information will include immediate family, first degree relatives plus the grandfather and grandmother on both sides.


Full and half siblings should be included where possible i.e. all father’s sibs and all mother’s sibs.  


B. Complete family history

In addition to the above this would include paternal first cousins, maternal first cousins.


Recording of malformations anywhere in the pedigree where this is identified and what relation these are to the index child.


C. Optional information


The optional information that would not be required in a study such as this is to obtain blood samples or saliva samples in relatives as well as the neuclear triad.  However, this information is not required as part of the EUROCRAN Project.


An attempt should be made to ensure that the questionnaire is designed so that nominal information will be collected but not computerised to maintain confidentiality.


This core (and perhaps desirable) information as outlined above could be collected on a carefully designed self-completion questionnaire supported by a clear letter of information.


Common Core Protocols


5. Biological Samples for DNA and Biochemical assays


DNA samples: In order to test the genetic hypotheses discussed above DNA samples will be collected from case infants, mothers of cases and fathers of cases.  It may be convenient and desirable in some pedigrees to also collect information from siblings of cases.


Case triads will provide material appropriate for the primary hypotheses of genetic susceptibility by using the Transmission Disequilibrium Test (TDT) the parent of origin effects can be investigated, maternal imprinting and on occasion the maternal “rescue” hypothesis.  Several genetic hypotheses and gene/environment interaction can be addressed adequately using case triads.  For some hypotheses it is necessary to have population based gene frequencies and this is available for many of the polymorphisms proposed in the EUROCRAN proposal. It may, however, need to be addressed in those instances where the population frequencies are not available.


Where possible, blood samples will be obtained 2-5ml of blood from case infants and 10ml from mothers and fathers where fathers are available.  In those cases where fathers (or siblings) are not available cheek swabs or saliva samples can be used to collect specimens for DNA analysis.


Samples for Biochemical samples: Protocols for the collection and subsequent handling of the blood samples for extraction of DNA and for the various biochemical assays on which our hypotheses are based are appended.  Details of the laboratory procedures for genotyping and the laboratory assays are not necessary for the clinical teams.  


The essential biochemical assays required for the EUROCRAN Research project are: full flood count, red cell folate, plasma folate, plasma Vitamin B12 and plasma homocysteine.  In addition, it would be desirable to consider other assays related to the hypotheses such as plasma Vitamin B6, methylmalonic acid, Vitamin A and trace elements such as zinc.


Lymphocytes will be used to set up immortalised cell lines.


Common Core Protocols


6. Case ascertainment and Clinical assessment protocol for EUROCRAN Study


Case ascertainment:  Study design population based case triad study.  Inclusion criteria: all infants born after a defined time (e.g. 1st June 2001 until 31st May 2004) and who have cleft surgery performed or planned – cleft lip and palate of cleft palate.


Ascertainment of congenital anomalies and precise diagnosis should be based on multiple sources of information. Define foetal death, stillbirths and induced abortions and agree on system for coding of congenital anomalies, minor anomalies. Precise diagnosis of orofacial clefts sufficient to allow categorisation prior to analysis (see Clinical Assessment Protocol). 


Clinical assessment: This information is routinely collected in most cleft clinics.  However it is important to have a set protocol so that there is comparable data being collected in all collaborating centres. The protocol also requires the opinion of a clinical geneticist for any case where there is any dobt about the diagnosis.


Please note the following guidelines:


· Exclusion of foetal deaths, stillbirths and induced abortions for the purposes of this study.


· Precise diagnosis should be based on the report from a nominated clinical geneticist or clinical dysmorphologist.


· Protocol for the definition of the type of cleft appended, presence of syndromes or associated abnormalities noted and defined.


· Multiple anomalies and syndromes recorded


· Late diagnosed cases to be included if they proceed to have surgical repair.


· Multiple anomalies and syndromes need to be precisely recorded and subset in subsequent analysis.


· Cleft lip with or without cleft palate will be regarded as a separate subset from isolated cleft palate for the purposes of analysis.  


· If information on the ground of cytogenetics or FISH e.g. 22q11 deletion becomes available this should be recorded. 


Dysmorphic Assessment in Orofacial Clefts (suggested)


(Data supplied by Wellcome database)


Name


DoB


Address


Cleft diagnosis – 3 major subcategories


· CL(P)   CL and CLP can be recorded seperately but combined for the purposes of analysis


· CP


(and use the Kernahan and Stark Y-classification to provide detail on the laterality and severity)


Other diagnosis:


Data to be filled in by Clinical Geneticist


Have you seen this child?




y/n


Have you reviewed this childs’ notes?


y/n


Have neonatal photographs been recorded


y/n


Is this child known to have:





Further details


· Associated abnormality



y/n


· Growth abnormality




y/n


· Developmental delay (excluding expressive language)
y/n


Has a syndrome diagnosis been made:


y/n


If yes, details: 


Orofacial Cleft:  Patient Classification


		Name:

		



		DoB:

		



		Hospital Number:

		





Cleft Lip:
Yes / No


Left sided / Right sided / Bilateral


Severity:  1   2   3   4


Cleft Palate: 
Yes / No


Severity:  1   2   3   4


Birth Weight:


Somatic Growth:


Associated Abnormalities:


Diagnosis:


Investigations:


Isolated  / Syndromal


Uses Jensen Classification of Orofacial Clefts


[Cleft Palate Journal 1988, 25:258-269]


 APPENDIX Y


Proposed Approach for MTHFR and hFR Genotype Analysis  


(Dr David FitzPatrick)


PCR Assays


The 677C>T mutation at the 5,10-methylenetetrahydrofolate reductase locus (MTHFR) 


A 677C>T mutation assay utilising a Hin f1 site formed by the single base pair change has been reported (Frosst et al. 1995). This is a two-stage assay with the PCR followed by a restriction enzyme digest. We use a single step assay using a mutagenically separated PCR assay (MS-PCR) (Rust et al. 1993; Hill & FitzPatrick, 1998). The 2 forward primers are complimentary to the normal and mutant alleles and differed in length by 20 bases at their 5’ ends.  These primers also differ at the mutated base at the terminal 3’end and a second base is altered in each primer in order to further increase allele specificity. A further 2 bases are altered in the long (normal) primer to prevent extension of the mutant product. The primers (altered bases are underlined) and concentrations used are as follows: 


· forward primer mutant (29 bases) 0.15M 5’-CACTTGAAGGAGAAGGTGTCTGCGGGAcT-3’, 


· forward primer normal (49 bases) 0.08M  


5’-GCTTTGAGGCTGACCTGAAGacCTTGAAGGAGAAGGTGTCTGCGGcAGC,  


· reverse primer (20 bases) 0.1M 5’-aggacggtgcggtgagagtg-3’.  

PCR reactions were carried in either Hybaid OMNI-E or Perkin-Elmer Cetus Thermal Cyclers using 20μl reaction volumes (50mM KCl, 10mM Tris pH8.3, 1mM MgCl2 0.2μM dNTPs, 1 unit Taq polymerase).  


The cycling parameters were:


· 1 cycle of 2 minutes at 95(C


· 10 cycles of : 


· 30sec @ 94(C, 


· 45sec @ touch-down annealing temperature starting at 70-66(C and dropping 1(C every 2 cycles 


· 45secs @ 72(C.


· 30 cycles of:


· 30sec @ 94(C, 


· 45sec @ 65(C


· 45secs @ 72(C


· 1 cycle of 2 minutes @ 72(C


10μl each reaction were separated on 3% agarose. The normal allele gives a product of 222bp and the mutant allele 202bp. The following allele frequencies were found in 122 anonymised control; 51/122 (41.8%) homozygous normal, 11/122 (9.0%) homozygous mutant and 60/122 (49.2%) heterozygotes. This represents a mutant allele frequency of 0.34 in our population.  The assay was tolerant of differing amounts and quality of template DNA (10pg-20ng, optimum 0.1-1ng. In practical terms this is equivalent to 0.1-1μl of a mouthwash and 0.3-3μl of a brush sample) and worked well on mouthwash samples. Using concentration of DNA considerably more or less than these limits results in preferential interaction with the larger or smaller primer respectively. The advantages of this assay over the standard Hin f1 assay are its simplicity, speed and reliability.


Folate receptor ’ MSPCR assay.


Three human folate receptor map to chromosome 11q13:  hFR, hFRand hFR.  They are >70% identical to each other at an amino acid but have significant differences in their relative affinities for folate.  Two forms of hFRexist hFR hFR’ they are identical except for a two base deletion in hFR’ that predicts truncation of the 138 C-terminal amino acids of hFR.  hFR’ expression is restricted to tissues of hematopoietic origin in adult tissues.   We have developed a MS-PCR assay for hFR’ (Hill & FitzPatrick, unpublished) using 2 forward primers with 20 base difference in length and the terminal 3’ base annealing to the different alleles. These primers also have one of the 3 adjacent bases mutated  increase specificity in subsequent cycles. The conditions are as the MTHFR assay except 20μl reactions in 96-well plates, OMNI-E cycler (1mM MgCl2, 1unit/reaction Boeringer Taq, 1(l mouthwash DNA)


Suggested starting concentrations for primers are as follows FG1gf29 (29 base gamma forward primer), FG1pf49 (49 base gamma’ forward primer) and FG1cr23 (common reverse primer).


		

		(M

		Sequence



		FG1pf49

		0.08

		AGATGGAACCCACCTGCAAGGCCCACTTTATCCAGGACAGCTGTCTaTG



		FG1gf29

		0.14

		CGCCACTTTATCCAGGACAGCTGTCTCgA



		FG1cr23

		0.1

		CAGACCCGAATTCCTGGACCAAG





Cycling parameters


· One cycle of 


· 90sec @ 95(C


· 10 cycles of: 


· 30s @ 94(C


· 45s @ 73-69(C 2 cycles per degree


· 45s @ 72(C


· 32 cycles of:


· 30s @ 94(C


· 45s @ 68(C


· 45s @ 72(C


· One cycle of:


· 2min @ 72(C


Products are 187 and 167 bp, which separate fairly well on 3% agarose.  The original paper found 3 gamma’ homozygotes, 6 heterozygotes and 1 gamma homozygote.  We are in the early stages of analysis with this polymorphism and cannot report allele frequencies as yet. 


Folate receptor ’ Direct PCR Assay.


We have recently developed a more direct assay utilising human genome sequence from large genomic clone AP000812 (~17461-17700).


> Primer sequences are underlined and the deleted dinucleotide is in brackets.

gccactttatccaggacagctgtctct(at)gagtgctcacccaacctggggccctggatccggcaggtatgagtgctgttcccacaaac

		OLIGO

		Length

		Tm

		Sequence



		LEFT

		19

		55.66

		Gccactttatccaggacag



		RIGHT

		20

		59.73

		Gtttgtgggaacagcactca





Product Size: 86 (gamma), 88 (gamma')


PCR Program


95oC x 5 min


94oC x 15 sec


69oC x 30 sec  x 16 cycles


(reduce by 1oC per cycle)  


72oC x 30 sec


94oC x 15 sec


52oC x 30 sec   x 34 cycles


72oC x 30 sec


72oC x 2 min


We have added a fluorescent tag to the 5’ end of the left primer and we resolve the fragments using an ABI377 or ABI3700 laser scanning electrophoresis system.  This assay should be used if you have access to this type of equipment.


APPENDIX Z


Proposed Approach for Nutritional Biochemical Analysis  


(Professor John Scott)


Below we describe a suggested generalised protocol for collection and storage of blood samples for assay of plasma homocysteine, folate and vitamin B12 and red cell folate.


HOMOCYSTEINE ASSAY 
 


Total reduced plasma homocysteine is a reliable biomarker for hyperhomocysteinemia which is a risk factor for CVD.  The assay is carried out in a limited number of laboratories with new labs setting up the assays as interest in homocysteine increases.  The objective for these laboratories is generally to use homocysteine as a more sophisticated method of confirming the presence of overt folate, vitamin B12 or vitamin B6 deficiency.    The normal range for plasma homocysteine is 5-14 µM/L. Most people with overt folate or vitamin B6 or B12 deficiency will have values greater than this.


Homocysteine will be extracted from plasma using a previously published method.   Plasma homocysteine will be determined using either the Abbott IMx-based kit or a high performance liquid chromatography procedure (HPLC) with precolumn derivatization using 7-fluorobenzo-2-oxa-1,3-diazole-4-sulfonate (SBD-F) and fluorescence detection (Ubbink JB, Hayward Vermaak WJ, Bissbort S. J Chromatogr  1991; 565: 441-446). After derivatization with SBD-F the homocysteine adduct will be separated on a Merck LiChrospher 100 RP-18 analytical column (5µm) protected by a guard column using a mobile phase of 0.2 M phosphate buffer (89%; v:v) containing methanol (6%; v:v) and acetonitrile (5%; v:v), and adjusted to pH 4.1 with o-phosphoric acid at a flow rate of 1 ml/min.   Calibration will be performed using standard addition and the use of an internal standard (N-methylmercaptoacetamide).  This method is well-suited to automation and has a minimum detection limit for plasma homocysteine of 0.3 µM/L.  Typical intra- and inter-assay coefficients of variations are 3% and 6% respectively.  QC will be provided by an in-house pool of plasma held under liquid nitrogen together with blind samples supplied by each centre.   The homocysteine assay is a difficult assay using precolumn derivatization to a fluorescent adduct followed by quantitative HPLC on a reverse phase 018 column.  Because the method involves fluorescence there is no absolute standard extinction coefficient.  Also homocysteine in such assays undergoes what is called a matrix effect.  This means that in the presence of plasma any particular level of homocysteine will give an assay result some 30% higher than if the equivalent amount of homocysteine was measured in a pure standard solution on its own.  These matrix effects are not uncommon in analytical biochemistry.   However, the result is that one cannot construct a standard curve in the conventional way.  All standards must be analysed in the presence of plasma.  Since all plasma contains some endogenous homocysteine one will have this reading included continuously in the standard curve. The standard curve must thus be recalculated each time with this subtraction.   The assay thus involves standard read against standards assayed in various pools of plasma.  While this represents no problem to those familiar with the assay it does require the additional accurate analysis of these background values.  Current correlation between  the HPLC assay and the Abbott IMx assay is 0.98.


PLASMA FOLATE ASSAY; 


RED CELL FOLATE ASSAY


Similar considerations pertain to the laboratory analysis of plasma folate, red cell folate, plasma vitamin B12.  The plasma folate and red cell folate assays will be carried out using microbiological assay, considered to be the “gold standard” for these assays (Molloy AM, Scott JM.  Methods Enzymol 1997; 281: 43-53).  


PLASMA B12 ASSAY


Vitamin B12 will also be estimated using a microbiological assay (Kelleher BP, O’Broin SD. J Clin Pathol 1991; 44: 592-595)


 .


1.5 VITAMIN B6 ASSAY  


Plasma pyridoxal-5-phosphate (PLP) is the primary form of circulating vitamin B6 and comprises 70-90% of the total vitamin B6 in plasma.  Measurement of PLP is frequently used to evaluate vitamin B6 biochemical status.  This assay is based on the measurement of [3H] Tyramine using liquid scintillation counting (Camp VM, Chipponi J,  Faraj BA. Clin Chem 1983; 29: 642-644).  [3H] Tyramine is the decarboxylation product of [3H] Tyrosine, the reaction being brought about via the action of Tyrosine Decarboxylase of which vitamin B6 is a cofactor.  Therefore if a known amount of enzyme and substrate are present,  the amount of product  formed will be proportional to the concentration of the cofactor, which can be determined from a standard curve .


1.6 GENETIC VARIANTS 


At present, one genetic variant recently described in a folate dependent enzyme is estimated to be homozygous in 5-10%  and heterozygous in 40-50%  of the communities so far tested.   While the original identification of such variants (mutations) in the first instance requires a great deal of genetic expertise, once the nature of the variant and the relevant site of cleavage for different  restriction enzymes have been developed, determining the presence or absence of the variant is relatively easy.  Likewise, while the search for new variants is difficult, once they have been identified (as they undoubtedly will be in the next few years) then detecting them is not difficult.  Similar technology is used.  It involves: extraction of the DNA from any nucleated cells, usually whole blood containing white cells; converting it chemically into single standard DNA; amplifying the area of the gene where the mutation is known to occur using a synthetic complementing sequence with the correct primer and the polymerase chain (PCR) reaction; cutting the resultant PCR product with a specific restriction enzyme so as to produce a different array of fragments in the mutant compared to the normal  gene;  fragments are then run out on gels by electrophoresis and stained.  This technology is now routinely used in our laboratory for an MTHF reductase variant and will be extended to other variants as they are found Whitehead AS, Gallagher P, Mills JL, Kirke PN, Burke H, Molloy AM,  Weir DG, Shields DC, Scott JM. Q J Med 1995; 88: 763-766.  


SAMPLE COLLECTION AND STORAGE


SAMPLE COLLECTION


People giving blood need not be fasting.  Collect blood into a 10ml EDTA (sequesterin) tube.  This tube should be processed (see below) as soon as possible after collection.   If the period between blood collection and centrifugation is going to be longer than a couple of hours, the tubes should be put into an ordinary refrigerator at about 4¡C (ie. not a freezer) or, for transportation, into a cool box (not directly onto ice as some freezing and lysis of blood cells may occur.  An ideal solution would be to put the bloods into a small plastic box - such as a lunch box - and place this box into a larger box filled with ice).


Before sampling, the blood should be mixed well.  It is difficult to thoroughly mix such a large tube because blood tends to be highly viscous.  Thus, if mixing by hand, the tube should be inverted ten or twelve times.  Even then, it is hard to be sure that the tube is fully mixed.  Ideally, mixing should be for 15 min on a blood roller, which is available in many routine laboratories.   


Note: if plasma homocysteine is to be included among the determinations the EDTA sample should be kept on ice and centrifuged within 1h.


FULL BLOOD COUNT


A full blood count should be done in a routine laboratory a small sample of approximately 1ml should be sent for that purpose from the well mixed tube above.  The haematocrit value should be recorded on the label of tube for red cell folate, or, in the case where samples are sent in micronic racks (see below) documented clearly with the shipment of samples. Failing that, we can determine the hamatocrit retrospectively by haemoglobin assay of red cell lysate.


RED CELL FOLATE


Mix the wholeblood carefully.  In a plastic tube or Micronic tube (see below) add exactly 100 µl of wholeblood to 900µl of 1% ascorbic acid solution.  This solution is freshly prepared each day by adding 1g ascorbic acid (not sodium ascorbate) to 100ml distilled water.  It is essential that the whole-blood/ascorbic acid mixture is then left at room temperature for 30 minutes to allow serum conjugase to convert folate polyglutamates released from the lysed red cells to the assayable monoglutamate forms.  These ascorbic acid lysates may then be stored at –20oC until assayed.


CENTRIFUGATION


The EDTA blood tubes are then centrifuged to separate the plasma.  The time of centrifugation depends on the centrifuge but it should be sufficient to give a clear plasma supernatant.  The centrifuge may or may not be refrigerated. 


STORAGE


for


PLASMA FOLATE, 


PLASMA VITAMIN B12, 


PLASMA HOMOCYSTEINE.


RED CELL FOLATE 


The plasma is aspirated carefully from the packed cells and stored by either of two methods depending mainly on the number of samples in a particular study.  


(A) For studies consisting of sample numbers up to 300 in total each plasma may be distributed into 3 clearly-labelled screw-cap Sarstedt tubes (1ml) - each sample should be kept in the special Sarstedt cardboard storage boxes (100 tubes).  Two sets of samples should be kept as master samples by the host laboratory in separate freezers at -20c (as a precaution against freezer breakdown), the other set to be sent to the assay laboratory, either to be returned or dispatched to other assay laboratories. These tubes should be labelled with labels or pen that won’t come off or become unreadable after storage at –20oC. Records should be kept both in hard copy and on disc, preferably Excel (Mac or PC).  A copy of the disc should be sent to the assay laboratory  from where results will be returned in Excel format along with the samples if required.  


Alternatively, small sample size collections may be stored and distributed using the Micronic system described below for larger studies.


(B) For studies consisting of greater than 300 samples we strongly prefer samples to be stored in Micronic 96-tube racks.  Though this system is more expensive than using separate tubes there are a number of advantages.  


 The main advantage for us both is that it removes the necessity of screwing and unscrewing caps as with Sarstedt tubes since either a Capmat (for 96 tubes) or 8-strip tube closures can be used to cover the tubes.  


The format also eliminates the possibility of tube misplacement at any stage including assay and greatly expedites the turnover of sample assay.  


Samples can be identified with each subject from the no. on the bottom of the tube using a 12 x 8 array or single column array  on Excel. Each rack can be identified by a numbering system. Thus subject x may be contained in rack 5, no. D7, for instance.  So that sample is identified as 5D7


The cost of each tube is about 4p, (Sarstedt about 2.5p). Blocks of 96-tubes (Deepwell refill TH-96) along with tube holders and covering mats  (CapMats-96) can be purchased from the UK supplier -The UK supplier of Micronics is Integra Biosciences in Hertfortshire (ph.1727-848825).  The Micronic Company is in Holland (Micronic BV, Platinastraat 51, 8211 AR Lelystad, (PO Box 604, 8200 Lelystad, The Netherlands, Fax +31 (0)320 277 088)


As with the Sarstedt system described above we recommend that three sets of identical Micronic sample collections should be prepared for storage and shipment.  We ask that you leave six of the 96 tubes vacant for our assay controls ie tubes F6, G6, H6, F12, G12, H12.


As with the Sarstedt system the samples should be recorded on hardcopy and disc, a copy of the latter being sent to the assay laboratory.


GENETIC ANALYSIS 


The pellet left after centrifugation of the blood samples and removal of plasma is very suitable for genetic analysis.  It contains white cells that have sufficient DNA which can be amplified by polymerase chain reaction (PCR) to determine the presence of genetic variants.  The pellet can be divided into two or three small plastic tubes and stored at –20oC until required.


PROPOSED OPTIMUM METHODS FOR COLLECTION AND STORAGE OF BLOOD SAMPLES FOR BIOCHEMICAL AND GENETIC ANALYSES  


Sample Collection


For genetic studies only:


     Case blood sample 
      

 or                  
Case swab 


		At 1st surgery – 2.5 ml in EDTA anti-coagulant


(around 3 months)




		At 1st surgery 


(around 3 months)





		Blood sample to research co-ordinator

		Swab to research co-ordinator



		Aliquoted and coded by co-ordinator

		Coded by co-ordinator



		· Packaged with parents samples


· Stored temporarily at –20°C 


· Delivered to Dublin by Courier








Mother and Father’s Blood sample 

or             
Swabs

		At time of child’s 1st surgery – (3 months )




		At time of child’s 1st surgery – (3 months)






		One 10 ml sample in EDTA anti-coagulant




		Send out a swab kit by post or 


collect at hospital visit






		Sample to research co-ordinator




		Sample to research co-ordinator



		· Processed and coded by co-ordinator


· Packaged with family samples


· Stored temporarily at –20°C 


· Delivered to Dublin








For biochemical studies:

Mother’s Blood sample – 


· At time of child’s surgery – (1 year).


· One 10ml sample in EDTA anticoagulant- aliquot in EDTA for full blood count at the hospital centre.


· Sample to research co-ordinator.


· Processed and coded by co-ordinator.


· Packaged with family samples.


· Stored temporarily at –20°C. 


· Delivered to Dublin.


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^


On-site facilities required to process maternal blood samples


· Coulter Counter, or facility within the Centre, to determine the blood haematocrit. [Alternative arrangements can be made at Dublin if this is not possible].

· Centrifuge, weighing balance, plastic Pasteur pipettes, storage tubes, storage boxes, 1 ml pipette plus tips. Disposables will be bought centrally to allow standardisation and facilitate the co-ordinators. 


· Ascorbic acid, distilled water.


· Personal safety items – i.e. gloves, etc. and disposal facilities.


· Storage freezers for short term use.


Labelling Requirements:


· Labels will be bought in centrally and sent out to participating centres.


· Labels will identify the Centre, the family and the sample status, i.e. Case, Mother, Father.


· Labels should be placed on both the side and top of sample tubes.


· Labels will be specifically for freezer use and should also be covered in clear tape, when the sample is taken, for extra security.


Coding System


· Your centre, name here, has been designated centre “D”.


· All samples should have a prefix D.

· Families would be given a unique number D/001….etc 


· Status would be a suffix 1=Father, 2=Mother, 3= Child or 4=Sib.


· Sample D/025/2 would thus easily identify the mother from family No. 25 in Centre D.


· Bloods / swabs should be coded at the time of sampling and tubes should contain only the codes.

Making Samples Anonymous


· Responsibility for coding should be at the Hospital Centres.


· Questionnaires should have a front page with identifiers such as name, address, consultant and date of surgery. This will be removed at a designated time (1 year after receipt in Dublin assuming that all samples and questionnaires have been collected from the family). 


· The front page AND the next page should contain the code. This is a crucial responsibility of the research co-ordinator at the Hospital Centres.


Transfer of Samples


· Blood and buccal samples must be stored at –200C until they are ready to be shipped to Dublin in batches (either 30-100 per shipment or once a month).


· Each batch is to be sent in duplicate – the second sample should only be forwarded on to Dublin once the first sample has been safely received.  


· Transfer will be by courier service on a Monday or Tuesday only – a specific account up for this will be set up centrally, using DHL or FedEx. 


· Samples must be securely packed in dry ice, e.g. within a zip lock bag in a polystyrene box which has some absorbent material to contain any leakage.


· The package should contain a pre-printed sample data list (no names).


· Inform Dublin to expect arrival – provide shipping details from courier.


· Dublin to acknowledge safe receipt of samples.


DNA Extraction, Storage and Forwarding


· This will be undertaken at Dublin using a membrane adsorption method.


· Extracted DNA will be aliquoted, stored in numerous freezers and 5-10g aliquots sent out to genotyping centres in duplicate batches. A further 4 aliquots will be held in storage at Dublin. 


· Transfer will be at room temperature, e.g. in a zip lock bag in a padded envelope.


· The package should contain a pre-printed sample data list (no names).


· Inform Centres to expect arrival – provide shipping details from courier.


· Centres to acknowledge safe receipt of samples.


Data Archiving / Record Keeping


· MS Access databases to be used throughout the processes of sample collection, transfer and analysis. 


· Each centre will use the centrally designed databases in order to facilitate tracking, reporting and analysis. 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^


Detailed Protocols


Blood Samples for Genetic Analysis (Case, Mother and Father)


· Blood should be taken into pre-labelled EDTA tube. 


· The sample should be divided into 2 aliquots and stored temporarily at –20°C in separate freezers. 


· One aliquot should be delivered to Dublin and, upon its safe receipt, the second one should be then forwarded.


Buccal Samples for Genetic Analysis (Case, Mother and Father)


· Buccal swabs should be taken into duplicate pre-labelled screw-top polypropylene tubes.  Dublin will make up the buffer and send it to the centres aliquoted into the tubes for the swabs in batches of 100. The buffer will be autoclaved and will have long term stability.  


· Stored temporarily at –20°C in separate freezers. 


· One aliquot should be delivered to Dublin and, upon its safe receipt, the second one should be then forwarded.


Maternal Blood for Biochemical and Genetic Analyses


Blood sample taken into pre-labelled 10ml EDTA tube


(record details in pencil)




Invert several times to mix EDTA into the blood




Place tube in specimen container, transfer to lab on ice and within an hour for following procedures 




Make up 1% Ascorbic acid solution 


(Add 10ml distilled water to Universal containing 100mg L-Ascorbic acid


-shake until dissolved)




Take 1ml whole blood, put into Tube A (haemoglobin count assay) if this is not possible at Centre, send to Dublin with other samples. 


Add 900(l of 1% ascorbic acid + 100(l whole blood into Tube B (Mix gently)


Repeat into Tube C




Leave Tubes B, and C  at room temp for 30 minutes




***Aliquot 1 ml of wholeblood into a 10 ml centrifuge tube


Add 1ml of PBS and mix carefully


Centrifuge for 10 min in a routine blood centrifuge at 1500rpm


Remove the supernatant and buffy coat


Add 1ml of PBS to the packed cell pellet and repeat the wash


Repeat the wash a third time


After removing the PBS supernatant for the final time aliquot the pellets into two tubes, D and E, then freeze




Centrifuge remaining blood in EDTA tube at 2500 rpm for 10 minutes to separate plasma and RBC




Transfer 1ml plasma (top layer) to Tubes F,G,H  (and I if any left)




Carefully mix the remaining cell pellet and divide into 2 tubes (J and K)




Place ALL tubes in –20oC 




Make note in lab book


*** This process is quite time consuming and may not be possible in some of the centres.


		TUBES 

		Tube content

		To be sent to:

		Assay to be carried out:



		Tube A

		Whole blood

		Hospital centre

		Haemoglobin count assay



		

		

		

		



		Tube B

		Whole blood/ascorbic acid

		Dublin

		RBC folate



		Tube C

		Whole blood/ascorbic acid

		Dublin

		RBC folate



		

		

		

		



		Tube D

		Washed RBC pellet

		Dublin

		



		Tube E

		Washed RBC pellet

		Dublin

		



		

		

		

		



		Tube F

		Plasma  (1ml)

		Dublin

		Plasma folate, vitamin B12 assay etc…..



		Tube G

		Plasma  (1ml)

		Dublin

		Plasma folate, vitamin B12 assay etc…..



		Tube H

		Plasma  (1ml)

		Dublin

		Plasma folate, vitamin B12 assay etc…..



		Tube I

		Plasma  (remainder of sample)

		Dublin

		



		

		

		

		



		Tube J

		Residue in 10ml EDTA tube

		Dublin

		DNA extraction



		Tube K

		Residue in 10ml EDTA tube

		Dublin

		DNA extraction





JOHN SCOTT


ESF Cleft Network  


APPENDIX   X   


Ethical issues in multi-centre collaborative research 


Common Core Protocols


8. Bioethical Issues

A protocol that can be followed by all participants is necessary.  This will contain information on informed consent, confidentiality and the principles espoused in the Declaration of Helsinki.  It will be necessary to satisfy local and national Ethics Committees.


Selected extracts from European legislation with respect to collaborative research


European directive (1997):  Recommendation no. R(97)5 


Committee of Ministers to member states in the protection of medical data


Article 15.b of the Statute of the Council of Europe (13th February, 1997)


A few extracts from the above document will be relevant to the EUROCRAN project


Paragraph 4.7 Genetic data collected and processed for preventive treatment, diagnosis or treatment of the data subject or for scientific research should only be used for these purposes


Paragraph 5.1 The data subject shall be informed of a) the existence of a file containing his/her medical data b) the purpose or purposes for which they are or will be processed


Paragraph 5.4 Before a genetic analysis is carried out the data subject should be informed about the objectives of the analysis and the possibility of unexpected findings


Paragraph 6.1 Where the data subject is required to give his or her consent this consent should be free, express and informed


Paragraph 9.1 Appropriate technical and organisational measures shall be taken to protect the personal data processed in accordance with this recommendation against accidental or illegal destruction, accidental loss as well as against unauthorised access, alteration, communication or any other form of processing


Paragraph 10.1 In general, medical data shall be kept no longer than necessary to achieve the purpose for which they were collected and processed


Paragraph 10.3 On the request of the data subject, his or her medical data should be erased unless they have been made anonymous or there are overriding and legitimate interests not to do so, or there is an obligation to keep the data on record.


Paragraph 11.3 No restriction should be placed on the transborder flow of medical data to a state which has legal provisions which ensure protection in accordance with the principles of that convention and this recommendation


Paragraph 11.5 Appropriate measures should be taken to ensure the protection of medical data transferred from one country to another 


Paragraph 11.5a The person responsible for the transfer should indicate to the addressee the specified and legitimate purposes for which the data have been originally collected


Paragraph 12.1 Wherever possible medical data used for scientific research purposes should be anonymous.


Professional and scientific organisations and public authorities should promote the development of techniques and procedures securing anonymity.


Paragraph 12.2 However, if such anonymisation would make a scientific research project impossible and the project is to be carried out for legitimate purposes it should be carried out with personal data on the condition that: a) the data subject has given his or her informed consent for one or more research purposes.


Paragraph 12.5 Personal data used for scientific research may not be used published in a form which enables the data subjects to be identified, unless they have given their consent for the publication and publication is permitted by domestic law.  


The full script of this directive will be made available to anyone who requires further detail.


This Appendix provides as an example the application submitted to the Multi-centre Research Ethics Committee (MREC) in order to obtain ethical permission to proceed with the EUROCRAN study in Scotland.


		MULTI-CENTRE RESEARCH ETHICS COMMITTEES





		APPLICATION FORM





For official MREC Use Only

For official MREC Use Only

         MREC/           /           /

INSTRUCTIONS: Please complete in type.  Please place a circle around Yes/No options as appropriate.  A version of this form is  available on disc from the administrator of the MREC.

It is essential that this form is completed fully and sent with relevant enclosures. You should not simply refer to the protocol but complete the form with the information requested. Please refer to the accompanying Guidance Notes when completing the form and complete the checklist before sending.  Where a question is not applicable it is important to make this clear and not to leave it blank.  It is important that the language used in this application is clear and understandable to lay members.  All abbreviations should be explained.


		Applicant’s Checklist





Please indicate if the following have been enclosed by underlining or placing a circle round Yes/No/Not applicable options.


		Application Form (one copy only)

		Yes

		No

		



		Full protocol with reference details (six copies)

		Yes

		No

		Not applicable



		Application Fee of £1000

		Yes

		No

		Not applicable



		Research subject consent form with version number and date

		Yes

		No

		Not applicable



		Research subject information sheet with version number and date

		Yes

		No

		Not applicable



		Advertisement for research subjects

		Yes

		No

		Not applicable



		GP/consultant information sheet or letter

		Yes

		No

		Not applicable



		Interview schedules for research subjects

		Yes

		No

		Not applicable



		Letters of invitation to research subjects

		Yes

		No

		Not applicable



		Questionnaire*  Finalised/Not yet finalised

		Yes

		No

		Not applicable



		Researchers brochure or data sheet for all drugs (six copies)

		Yes

		No

		Not applicable



		Statement regarding compensation arrangements (one copy only)

		Yes

		No

		Not applicable



		Principal Researcher c.v. (one copy only)

		Yes

		No

		Not applicable



		CTX/CTC/DDX (one copy only)

		Yes

		No

		Not applicable



		Annexe A**

		Yes

		No

		Not applicable



		Annexe B***

		Yes

		No

		Not applicable



		Annexe C****

		Yes

		No

		Not applicable





*
Please indicate whether or not this is the final version


**
Required if the study involves the use of a new medicinal product or medical device, or the use of an existing product outside the terms of its product  licence.  Annexe A is attached to the Application Form.


***
Required if the study includes the use of ionising, radioactive substances or X-Rays.  Annexe B is attached to the Application Form.


****
Information concerning local researchers should always be given where possible at this stage.  Annexe C is attached to the Application Form. Please make additional copies as necessary.


		SECTION 1
Details of applicant(s)





1.
Short title of project (including any version dates):

European collaboration on craniofacial abnormalities (EUROCRAN)



Full title:

An investigation of gene / environment interaction in orofacial clefting


2.
Principal researcher (who will be responsible for dealing with the MREC)

3.
Senior researcher at LEAD centre (if different from above)

4. Who is sponsoring the study? 



Contact name: European Union – Framework V



Organisation:  European Commission



Address: DG RTD-B.II.3 – DME 8/55, Rue de la Loi, 200, B – 1049 Brussels



Tel: 32-2 296-5789



Fax: 32-2 295-5365


5.
Drug Company Reference Number

6.
Will researchers be paid for taking part in the study?


No


If so, will BMA guidelines (Manual II.47 - see Guidelines) be followed?
Yes
No


If not, why not?

7.
Proposed start date and duration of the study


1st September 2001 to 31st August 2004


8.
What other researchers are/do you intend to be involved in this project?  (Details of 
researchers added subsequently must be notified to the MREC)


Please use the form attached at Annexe C


		SECTION 2
Details of project





This section must be completed fully.  A copy of the protocol should be enclosed with the application form, but it is not sufficient to complete questions by referring to the protocol.

9.
Aims and objectives of project (Approx. 250 words) 

Population based gene-environment interaction study


A multicentre case-parent triad study to investigate gene/environment and gene-gene interactions and genetic susceptibility polymorphisms operating in the aetiology of orofacial clefting (OFC).  The specific scientific and technological objectives are to:


· Produce a validated study instrument for carrying out gene-environment interaction in reproductive health.


· Collect appropriate exposure data, DNA and blood samples from case triads for genetic and biochemical analyses.


· Carry out laboratory genotyping and biochemical analyses according to the 3 themes outlined above with quality control procedures within and between laboratories.


· Data management: analysis of the genetic, biochemical and exposure data examining associations with OFC and interactions.


· Identify genetic susceptibility to congenital malformations and produce public health recommendations on risk assessment in reproductive health particularly with regard to OFC.


10. Scientific background of study (Approx. 250 words)


Introduction: In the EU, the prevalence at birth of cleft lip with or without cleft palate (CL(P)) and isolated cleft palate (CP) combined, one per 650 live births, is now greater than the prevalence at birth of neural tube defects (NTDs) or Down’s Syndrome (EUROCAT Working Group 1997).  Affected children require multidisciplinary surgical and non-surgical care from birth until adulthood.  Therefore, there is a need for research directed to the possible prevention of these congenital anomalies.


The main environmental factors which have been reported as possibly increasing the risk of orofacial clefts are tobacco smoking, alcohol (Munger 1996, Shaw 10999), solvents (Holmberg 1982, Cordier et al., 1992, Bove et al., 1995, Laumon et al., 1996, Cordier et al., 1997) and agricultural chemicals (Gordon 1981, Nurminen 1995).  Certain types of anti-epileptic drugs have also been reported to increase the risk (Wyszynski 1996).


Phase I and Phase II metabolism: Genetic polymorphisms related to marked variations between individuals in enzyme activity of both Phase I (activation) and Phase II (detoxification) metabolism have been described.  Although possible interaction between TGF( and MSX1 genotypes and tobacco or alcohol intake has been considered in some studies (Hwang 1995, Beaty et al., 1997, Maestri et al., 1997, Christensen 1999, Romitti et al., 1999), virtually no work has been done on the possible role of genetic polymorphisms in Phase I and Phase II metabolism in the aetiology of orofacial clefts.


Gene/environment interaction: It is possible that common genetic polymorphisms are modifiers of the relationship between environmental and lifestyle factors and orofacial clefts.  Hence, there may be population sub-groups which have a modified risk of clefts due to a combination of genetic susceptibility exposure.  Genetic polymorphisms involved in the metabolism of alcohol, agents in tobacco and smoke and vitamin A which may be relevant to orofacial clefts have been identified, but their relationship has not been investigated (CYP1A1, CYP2E1, GSTM1, GSTT1, GSTM3, NAT1, NAT2, ADH2, ADH3, ADH7).


11.
Brief outline of project (Approx. 250 words)

The infrastructure established for the trial of alternative surgical methods in the management or orofacial clefts (WP1), we anticipate that in all of the participating centres about 650 cases of orofacial clefts per year will be identified as potentially eligible for inclusion in the case-parent triad study.  The mothers will be approached approximately 3 months after the birth of the index child and invited to take part in the study.  The mother will be asked to agree to a structured interview regarding diet and other exposures in the periconceptional period, using instruments already developed by participants in the collaboration.  In addition, the mother and her husband/partner will be asked to agree to a blood sample being  taken from the index child where possible at the time of surgery and themselves to provide either a blood sample or a mouthwash, to provide cells for DNA extraction for genotyping.


The optimum timing to obtain a maternal blood sample for biochemical analysis of folate status is 12-15 months after the birth of the child when maternal blood biochemistry has returned to pre-pregnancy levels. The mother will be informed about this and invited to consent to this procedure during the interview and the blood sample can then be obtained as appropriate.  The biochemical analysis of nutritional status will involve assays of red cell folate, plasma folate, plasma Vitamin B6, B12, homocysteine and methylmalonic acid. 

11. Study design (e.g. RCT, cohort, case control, epidemiological analysis)


Population based case triad study in gene/environment interaction.


13.
Size of the study (including controls)



Will the study involve:


(a)
Human Subjects

Yes



i)
How many patients will be recruited?  1300


ii)
How many controls will be recruited?  1300



iii)
What is the primary end point?  Analysis of genetic susceptibility to OFC and evidence of gene/gene or gene/environment interaction


iv)
How was the size of the study determined? Reference to previous work in the field (see below)


v) What is the statistical power of the study? 


Statistical Power: Assuming a participation rate of 65 to 70%, we estimate recruiting a total of 1300 cases and their parents in all of the centres combined.  Published data on the genotype frequencies  to which the primary hypotheses relate are summaried in Table C1 (appendix to Part C).  For some of the genotypes, the available data are very limited and for most, the extent of variation in frequency within Europe has not been fully investigated.  There could be adequate power to detect a genotypic relative risk of 4 or more in each centre provided the allele frequency was between 0.1 and 0.8 and, in combined analysis, to detect a genotypic relative risk of between 1.5 and 2.0 for the same range of allele frequencies (Risch 1996).  When investigating the main effect of candidate genes, the case-parent triad design is the most efficient family based design (Witte et al., 1999).  Under a recessive mode of inheritance, this design is often substantially more efficient than the population-based case-control design.  The case-parent triad design also may be more powerful than the population-based case-control design in the detection of gene-environment interaction (Schaid, 1999).

(b) Patient Records


Not routinely, but occasionally if further information on Medical History or drugs prescribed is required



i)
How many records will be examined?


Less than 10% of the overall sample



ii)
How many control records will be examined?


No controls in this study



iii)
What is the primary end point?


Accuracy and validity of the data collected by questionnaire



iv)
How was the size of the study determined?


See 13(a) v.



v)
What is the statistical power of the study?


See 13(a) v.


14.
Scientific critique


Has the protocol been subject to scientific critique? If so, please give the following information:


If the critique formed part of the process of obtaining funding, please give the name and address of the funding organisation:


European Commission, DG RTD-BII.3 – SDME 8/55, Rue de la Loi, 200, B – 1049 Brussels


If the critique took place as part of an internal process, please give brief details:


If no critique has taken place, please explain why, and offer justification for this:


If you are in possession of any referees’ or other scientific critique reports relevant to your proposed research, please forward copies with your application form.


Copy enclosed.


		SECTION 3
Recruitment of subjects





15.
How will the subjects in the study be:



i)
selected?


The cases will be ascertained through the existing hospital based Networks whose remit is to register and follow up children born with orofacial clefts.  No mothers of index cases will be approached without the agreement of the consultant in charge of their treatment.  In the event of families of cases not being approached, the reason will be recorded.  Basic sociodemographic and diagnostic information will be recorded for all eligible subjects including those whose mother is not interviewed.



ii)
recruited?


The recruitment procedure will involve the sending out of information in the form of an information letter and a colour leaflet along with a consent form.  This would be done through existing clinical services in the collaborating cleft lip and palate centres where patients with cleft lip and palate are referred for their primary surgery.



iii)
what inclusion criteria will be used?

All infants born with cleft lip with or without cleft palate CL(P) or isolated cleft palate CP in the collaborating centres for whom surgery is performed or planned.



iv)
what exclusion criteria will be used?

All infants not subjected to primary surgery or those considered unsuitable for inclusion in the study by the consultant responsible for their care.


16.
How will the control subjects group (if used) be:

N/A


i)
selected?



ii)
recruited?



iii)
what inclusion criteria will be used?



iv)
what exclusion criteria will be used?


17.
Will there be payment to research subjects of any sort?


No



If yes, how much per subject and for what?

		SECTION 4
Consent





18.
Is written consent to be obtained?
Yes



If yes, please attach a copy of the consent form to be used.


If no written consent is to be obtained, please justify.

19.
How long will the subject have to decide whether to take part in the study?



If less than 24 hours please justify.


Information sheets and consent forms will be sent out approximately one week in advance of the appointment, and therefore the subject will have more than 24 hours to decide on participation.


20.
Please attach a copy of the written information sheet or letter to be given to the subject.



(See Guidelines page 3 and Appendix A.)

Written information sheet or letter to be given to the subject and I am using the guidelines on page 3.



If no Information Sheet is to be given, please justify.


EUROCRAN Study on orofacial clefting.


Dear Parent, 


I am writing to you, with the permission of your hospital consultant (name of consultant), to ask if you would be willing to take part in the study to look at possible links between diet, lifestyle, certain genes and the occurrence of clefting of the lip and/or palate.  


Parents who volunteer to take part in the study will be asked when they attend the hospital clinic, for which an appointment is enclosed, to complete a questionnaire on diet and lifestyle factors in a personal interview.  You and your child will also be asked if you would be willing to provide a blood sample, and at the time of the surgery if you would allow a blood sample to be taken from your child. 


If it is convenient for the child’s father to be present at the hospital and he is willing, then a blood sample would also be requested at this time. If it is not convenient for the child’s father to be present at the hospital clinic appointment then a saliva sample can be arranged for return by post.


The purpose of this research is explained in the accompanying colour leaflet which we advise you to read in advance of the appointment.


None of the procedures involved in this research project will involve anything other than the obtaining of information and the blood samples and all this information collected will be treated as confidential and used only for research purposes.


Please note that your involvement in this research is entirely voluntary and you have a right to withdraw at any time from the project without giving a reason and without any affect on you or your child’s medical treatment in the future.


      If you would like to be included in the study, please sign the consent form and bring it with you to the hospital appointment.  


The information sheet and leaflet is yours to keep for future reference should you need it and please do not hesitate to ask for further information by contacting the member of the research team whose name and address is supplied on the accompanying leaflet.


Yours sincerely,


Dr Peter A Mossey


21.
Have any special arrangements been made for subjects 



for whom English is not a first language?
Yes



If yes, give details.


All of the information provided will be translated appropriately by the health care professionals in each of the collaborating centres. 



If no, please justify. 


22.
Will any of the subjects or controls be from one of the following vulnerable groups?


Children under 18 (16 in Scotland)



People with learning difficulties



Unconscious or severely ill



Other vulnerable groups e.g. mental illness, dementia





Yes




If yes, please specify and justify:

Infants with orofacial clefts will be among the subjects since cases with clefts who do not undergo surgery are excluded, this means that cases with severe malformations of other systems are unlikely to be involved.


23.
What special arrangements have been made to deal with the issues of consent for the 
subjects above?  (Please see Guidelines.) 


A model consent form is enclosed but this form refers to parents rather than infants and therefore


since the consent of a child is not possible, parental consent will be obtained.


		SECTION 5
Details of interventions





24.
Does the study involve the use of a new medicinal product 



or medical device, or the use of an existing product outside 



the terms of its product licence?  (Please see Guidelines.)

No



If yes, please complete Annexe A of the Application Form.


25.
Will any ionising or radioactive substances or X-Rays be administered?

No



(NB Please ensure information in Question 14 includes exclusion criteria with regard to ionising radiation if appropriate.)



If yes, please complete Annexe B of the Application Form.


26.
Please list those procedures in the study to which subjects will be exposed indicating those



which will be part of normal care and those that will be additional (e.g. taking more samples than would otherwise be necessary).  Please also indicate where treatment is withheld as a result of taking part in the project.


None


		SECTION 6
Risks and ethical problems





27.
Are there any potential hazards?

No



If yes, please give details, and give the likelihood and details of precautions taken to meet them, and arrangements to deal with adverse events.


28.
Is this study likely to cause any discomfort or distress?

Yes



If yes, please give details and justify.


Venepuncture is one of the procedures involved and we will obtain 10ml of blood from the adult volunteers (parents) and 2-5ml from the affected infant.  The infant blood would be taken as part of pre anaesthetic routine sampling, and would not cause any discomfort or distress.  Venepuncture is also regarded as a routine procedure in adults and should not cause any undue discomfort or distress.  


29.
What particular ethical problems or considerations do you consider to be important or 
difficult with the proposed study?


Please give details.


Genotyping: the rationale of the study is to look at various regions in the genetic material (DNA) in the child and the same regions in mothers and fathers with a view to determining if DNA variations influence the presence or absence of a cleft lip or cleft palate.  The areas that we look at are those which have been implicated in causing cleft lip and palate, either in previous human studies or in animal studies.  


The issue of genetic screening for these specified purposes is not contentious, but patients may be concerned about disclosure of genetic information.  To avoid any such possibility, no personal information is entered on the research databases, and after we have assigned the study participant a code number to link the genetic information with the information collected by questionnaire, all the samples collected would be anonymised and thereafter would not be traceable to a particular individual.  Provided a code is used to enable us to identify family units, this would not affect genetic interpretation of the data.  


Storage of DNA: We would wish to store this DNA in a way that could potentially be used for future studies into the cause of cleft lip and palate.  We would obtain consent for storage of the genetic material and would provide absolute reassurance that this would not be used for studies other than those explicitly stated in the consent form.  


Disclosure of Sensitive Information: The results generated by this study will be meaningless at an individual level as the information is obtained to look at common changes in the population and not at specific disease causing genes.  What we are hoping to find is a clue about how genetic and environmental influences and the interaction between the two will affect the likelihood of developing a cleft of the lip or palate (the risk ratios are likely to be relatively small but we should of course consider the possibility that we may find a major influence which people may wish to know about).  In any case we would not be in a position to provide advice which would influence health and the data would certainly not be accessible to health and life insurance companies.  All data would be stored entirely in accordance with the data protection act with open access for the individuals on whom the data is stored but for no other organisations.


30.
Will information be given to the patient’s General Practitioner?
Yes





Please note: permission should always be sought from research subjects before doing this.



If yes, please enclose an information sheet/letter for the GP.


The mothers of infants with cleft lip and palate will be asked for their consent for their medical records held by their general practitioner to be reviewed.  


Since this information will not be requested routinely and consent obtained from the patient’s hospital consultant other than GP, the mother’s GP will only be contacted in those cases where access to medical records is required to clarify or confirm aspects of the medical history or medication in the periconceptional period. 



If no, please justify:


31.
If the study is on hospital patients, will consent of all consultants



whose patients are involved in this research be sought?
Yes



If no, please justify:


		SECTION 7
Compensation and confidentiality





Product liability and consumer protection legislation make the supplier and producer (manufacturer) or any person changing the nature of a substance, e.g. by dilution, strictly liable for any harm resulting from a consumer’s (subject or patient) use of a licensed product.

32.
Have arrangements been made to provide indemnity and/or compensation in the 
event of a claim by, or on behalf of, a subject for non negligent harm? 



(Please indicate N/A if not applicable)






N/A



If yes, please give details of compensation arrangements with this application.



For NHS-sponsored research, HSG(96)48 reference no. 2 refers.



For pharmaceutical company sponsored research, the company should confirm that it will abide 
by the most recent ABPI guidelines (Manual V.14.1.1) 


33.
In cases of equipment or medical devices, have appropriate arrangements been made with the manufacturer to provide indemnity?


(Please indicate N/A if not applicable)

N/A


If yes, please give details and enclose a copy of the relevant correspondence with this application.


34.
Will the study include the use of any of the following?



Audio/video recording

No



Observation of patients

No



If yes to either:



i)
How are confidentiality and anonymity to be ensured?


ii)
What arrangements have been made to obtain consent for these procedures?

35.
Will medical records be examined by research worker(s) 



outside the employment of the NHS?
No



If yes, please see Guidelines.


The patients medical records will only be examined by specially trained members of the research team who are employed in the health service.


36. What steps will be taken to safeguard confidentiality of personal records?


All precautions as recommended by the data protection act to safeguard confidentiality of personal records will be taken.  No personal data will be recorded in databases, and any personal information in questionnaires will be secured under lock and key.


37. What steps will be taken to safeguard the information relating to specimens and the 
specimens themselves?


As in 36, specimens will not contain personal information but only a code for identification of an individual, and the specimens themselves will be catalogued and securely and safely stored in a reference laboratory.  All DNA samples are sub-divided and a sample retained at the local centre in this multi centre collaboration and the other portion of the sub divided sample will be sent to a central laboratory.  


PLEASE ENSURE THAT YOU COMPLETE THE CHECKLIST ON THE FRONT COVER OF THE APPLICATION FORM AND ENCLOSE ALL RELEVANT ADDITIONAL DOCUMENTS.


		SECTION 8

Declaration





DECLARATION


The information in this form is accurate to the best of my knowledge and belief and I take full responsibility for it.


I understand it is my responsibility to obtain management approval where appropriate from the relevant NHS body before the project takes place.


I agree to supply interim and final reports on the pro forma provided, and to advise my sponsor, the MREC from which approval was granted for this proposal and any local researchers taking part in the project of any adverse or unexpected events that may occur during this project.


Signature of Principal Researcher:    ...................................…….........................................


Date:.......................................................

Dear Bill (and Baman), 


This is just a few thoughts on the initiative that is being undertaken in India by Baman Daver and what needs to be done to ensure that India is a meaningful partner in future international research initiatives. The first thing to say is that, what he is doing at present is an excellent start, and he is to be commended for his initiative.  However I think there is a need to adopt a team approach which provides the possibility of expansion along the lines outlined below.  Also I am rather naive about the existing structures and am unsure about the ability to implement some of the following.


Infrastructure for determining birth prevalence (of orofacial clefts and other craniofacial abnormalities): this initial, but extremely important step requires (a) good ascertainment structures, ideally with multiple sources of ascertainment, (b) a careful description of the phenotype i.e. description of the cleft and/or any other abnormalities, (c) use of a standardised protocol for the classification of the cleft or other craniofacial dysmorphology and  (d) ideally a dysmorphologist of clinical geneticist to identify the  difficult cases, those that are likely to be chromosomal and  identification of the syndromes.  Identification of other abnormalities requires examination of other body systems. 


Population based or hospital based: it is important that the distinction is made between hospital based and population based studies in respect of descriptive epidemiology.  Population based data collection is the gold standard, especially in places where children tend to be born outside of hospitals in the community and therefore hospital figures would be incomplete.  It sounds as though Baman is attempting a population based approach and it is extremely important that the method of ascertainment and the definition of the  geographical region is established at the outset. 


Validation of study instrument: the information being collected by Dr Daver and his colleagues is an attempt to gather some basic information on lifestyle, medical history and an enquiry about nutrition.  This basic information is fine as far as it goes but, obviously, falls short of the detailed protocols that are used for our studies such as Wellcome and EUROCRAN.  For example, in the assessment of diet and nutrition, it would be important for Baman to develop a food frequency questionnaire tailored to the local  population and, in due course, this would also need to be validated.  It might be useful for us to provide samples of the EUROCRAN questionnaires as an example to him of what is being done here at present and, ultimately, it would be good if we could agree on common core protocols for such studies throughout the world. 


DNA collection/genotyping: there is obviously quite a considerable amount of expertise in DNA analysis and Dr Daver has indicated that he is able to avail of this expertise in molecular genetics  laboratories in Bombay.  It would be necessary for him to contact these colleagues in the first instance to inform them of the nature of his study and that he would like to collect DNA in the simplest  and least invasive way possible i.e. preferably by mouthwash or  buccal swab.  If agreement is obtained, we would then need to  decide which genetic polymorphisms would be analysed and, in  the first instance, we could choose one of the common ones that  has been done for clefting (and NTDs) in other parts of the world  e.g. MTHFR and perhaps also TGF and MSX1.  It would be simple for us to provide the information on primers, PCR etc to enable the molecular geneticists in Bombay to carry out the  genotyping.   


Ethical Permission: I am not sure whether the structures are similar in India, but we did of course require to send a detailed application to the Multi-centre Research Ethics Committee (MREC) prior to proceeding with the research, and I am taking the liberty of attaching this document also.  In general, there is nothing 


controversial about this type of research, but the questions such as anonymity also arise when carrying out any type of genetic screening or testing - even for candidate genes for conditions that we do not know the genetic basis for.


I am also taking the liberty of attaching the “pre-participation”  questionnaire that has been sent to all the currently non- EUROCRAN people who wish to get involved such as those in the  other UK centres.  This will provide Baman with an idea of what is required for participation in a study such as EUROCRAN. 


Two other minor points are (a) I am faxing down a “leaflet” that Ron has developed for a similar study in Utah and which Baman could adapt and use as a flier in India, and (b) Baman will be keen to get his hands on our WHO document when it arrives.  It will be important for people like him that we get this out sooner rather than later.


Finally, please also ensure that you give him my sincere apologies  for being unable to travel to Manchester for this meeting.  We should, of course, try to arrange a follow up meeting at some venue  - perhaps at some of the international meetings in due course. 


Kind regards, 


Peter


Enclosures/attachments:


1. MREC Application


2. Questionnaires being developed for EUROCRAN


3. Work Package 2,3,4 summaries and brief questionnaire


ESF Common Core Protocols Project – Minimum Datasets


Nutritional factors and food frequency questionnaires


Nutrition remains one of the most eligible aspects of orofacial clefting research. 


Core nutritional data, food frequency questionnaire, to enable assessment of total energy intake.


Reported nutrient intake.


Must be population specific.


Must be validated compared with relative ranking obtained by another method such as diet diary or weight record.


Vitamin supplements and food fortification included.


Are food frequency questionnaires the optimum method of obtaining nutritional data?  Minimum requirements might include food fortification, and multivitamin supplements.  


Food frequency questionnaires are only used for stratification and not as a quantitative tool.


Lifestyle and Environmental Factors


It is usual to collect data on exposures such as smoking and alcohol during pregnancy (first trimester) is occupational exposure essential also?


What about recreational drugs?


What about socio-economic status?


If socio-economic status is to be examined what are the most consistent measures of socio-economic status?  Education? Housing? Postcode? Occupation or a combination of these?


Obstetric and Medical History


Minimum data will include illnesses and medications in the first trimester.


Obstetric history.


Date of conception.


Birth control methods.


Timing of awareness of pregnancy.


Morning sickness.


Medical history, illnesses including common illnesses such as cold, flu as well as the specific medical conditions that may have implications for birth defects.


Drug therapy will be related to the medical conditions.


Tailoring the questions on drug therapy to the hypothesis such as anti-convulsants also record epilepsy/anti epileptics, radiotherapy or X-ray exposure.


Tailor reports hypothesis e.g. folate and the anti folate drugs, such as methotrexate, anti malarials etc 


Also previous obstetric history in terms of number of siblings, previous still births or other related congenital abnormalities.  Other aspects of medical history specifically related to hypothesis e.g. Vitamin A teratogenesis, Accutane etc.


Clinical Assessment of Oral Clefting


Ascertainment of congenital anomalies and precise diagnosis should be based on multiple sources of information.  In the field of congenital anomalies ascertainment should include: definition of foetal death, definition of induced abortion, coding of congenital anomalies, minor anomalies, precise diagnosis.


Multiple anomalies and syndromes.


Late diagnosed cases.


Diagnosis may become more specific as further investigation is performed.


Pre-natal diagnosis, ultra sound or maternal serum screening.


The sub-setting of craniofacial anomalies.


Cleft lip and palate sub sets.


Isolated palate sub sets, e.g. 22q11 deletions.


Biochemical Assays


Two issues, method of sample collection and storage.


Biochemical analysis.


Both may be depended on the purpose for which blood samples or other tissue samples are being collected.  Core dataset in orofacial clefting.


Full blood count.


Red cell folate.


Plasma folate, Plasma vitamin B 12, Plasma Homocystine.


Other assays, Plasma vitamin B 6.


Methylmalonic acid.


Genetic analysis.


Vitamin A and other nutrients.


Immortilised cell lines obtained from lymphocytes.


Genetic Protocols and Assays


Molecular genetic factors in orofacial clefting, DNA, polymorphisms, adjacent to or within the candidate genes aimed at identification of aetiological genetic loci, case only limited usefulness.  Nuclear triads have several advantages.


TDT.


Parent of origin effects.


Chromosomal deletions.


Uni-parental disomy


Candidate genetic loci - four overlapping categories:


1) Genes expressed during palato genesis with temporal and spatial specificity to clefting. 


2) Chromosomal deletions, duplications or translocations causing OFC.


3) Genes or loci identified in animal models.


4) Genes that possess or control specific biological activities that may explain orofacial clefting.


Method of collection of samples, alternative methods


1. Saliva samples


2. Buccal cells


3. Dried blood spots (Guthrie cards)


4. Blood sample


Family History


Could be subdivided into minimal information (compulsory) complete family history and blood samples in relatives as well as nuclear triad.


Minimal information, family history to include immediate family as first degree relatives, i.e. grandfather and grandmother on both sides, all fathers, sibs, and paternal first cousins.


All mothers sibs and maternal first cousins.


Recording of malformations in the family.


Questionnaire designed so that nominal information will be collected but not computerised to maintain confidentiality.


Complete Family History


Desirable option interviewer trained in family investigation to obtain greater detail using a more detailed familial questionnaire.


Blood samples in relatives enables genetic analysis.


Include other sibs whether affected on not.


Include affected relative (other than parent or sib)


Include blood sample from any relative in this branch of the family.


Bio-Ethical Issues


Minimum data regarding informed consent, confidentiality and the principles in the declaration of Helsinki


















* proband = case or control



** codes for degree of relationship : first-degree relatives: 1=sib, 2=parent; second-degree relatives: 3=paternal half-sib, 4=maternal half-sib, 5=paternal uncle/aunt, 6=maternal uncle/aunt, 7=paternal grandparent, 8=maternal grandparent; third degree-relatives: 9=father’s half-sib, 10=mother’s half-sib, 11=paternal first-cousin, 12=maternal first-cousin; more distant relatives: specify clearly (example: father of paternal grandfather) 



*** if syndromic, specify which syndrome
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EUROCleftNet Website Project Proposal 


Developing a European website serving the needs of  EUROCleftNet, 


 researchers, clinicians and users


Background


EUROCleftNet is an ESF-funded Europe-wide network of clinicians and researchers, including the user-led European Cleft Organisation, working together to support research into the causes of cleft lip and palate and improve treatment outcomes.  Its primary aim is to extend the reach of research potential by bringing together a wider groups of clinicians and researchers to define and propose research studies to further its objectives and to seek opportunities for long term research funding. 

Eurocleft net has a small budget for developing a website.  The aim of the site will be to:  


· Inform - clinicians, researchers, users about EUROCleftNet activities, research and funding opportunities


· Signpost - clinicians and researchers to research study websites


· Direct - users and researchers to cleft centres though an updated European cleft service directory 


Options for the way forward


Development of a website was a key agenda item at  EUROCleftNet steering group meeting and workshop in Manchester in December 2011.


There were two options:


1) to develop a new site from scratch 


2) to make a link from a simple ESF EUROCleftNet page to an existing site which would be 'upgraded' to fulfil the requirements outlined above.


Existing sites 

1)  The Eurocran website   http://www.eurocran.org/ This had been a huge undertaking and in many ways had been successful, particularly on providing a comprehensive directory of services.  Some technical limitations had meant it was not ideal for hosting online research studies hence the development of linked sites such as CLIPSI  https://clispi.org/  .  However, funding for this site finished with the end of the FP6 funding and it had not been updated since 2005.  The directory of services was in need of a major update


2)  The UK Clinical Research Centre at Manchester University, supported by VTCT and the Healing Foundation,  is developing a new website which will promote research studies and research findings.


3)  The European Cleft Organisation, a partner organisation in EUROCleftNet, has its own website http://www.ecoonline.org/en/ . It is aimed at both users and health professionals and is in the process of becoming multilingual.  ECO has gained a reputation over the past two years for being genuinely European (with board and advisors from all over Europe, including some of the poorest countries of Eastern Europe) and multidisciplinary, with a strong user involvement.  ECO is an established NGO (and registered charity in the Netherlands)  and as such the website will have a longer lifespan than a site built solely for a funded network.  


Discussion of options


The idea of setting up a new EUROCleftNet website from scratch was not seen as the most efficient use of resources.  Of course funding would be sought to continue a site beyond the funding timeline of the ESF grant but there was a concern that in five years time it might end up being another Eurocran site, with no funds to update. 


The Eurocran site had been a great achievement but there was a feeling that it would be best to invest in something more current.  The directory was a very valid resource and needed updating but this could perhaps be 'housed' somewhere else.  The look and feel of the site was somewhat dated and it would involve a lot of work to bring it up to something fresh.


The proposed University of Manchester /UK Research Centre site was unique and innovative - especially with its joint clinician/user interfaces.  However, this would be perceived as a site originating from one country and as such might not attract the interest of researchers/clincians elsewhere in Europe.


The European Cleft Organisation website was seen to have great potential and would be a natural home for an updated version of the Eurocran Directory of Services.  The fact that it presented a genuinely European perspective, was multidisciplinary and had user involvement were all seen as positive.  Its status as a site belonging to an NGO rather than a network was also seen as potentially more secure in the long term.


However, the site would need to: 


a) increase its perceived authority by demonstrating it had the stamp of approval from international bodies such as WHO, ESF, UNICEF, international cleft experts etc.  In practice it does have the support of these bodies/individuals but these need to be visible


b) include updated  links to websites of all ongoing cleft research studies (such as CLIPSI )


c)  update, develop and house a new European directory of services


d) continue development of multilingual pages, especially regarding minimum standards of care and the proposed European Standard in early cleft management.


The project


ECO will develop its own website in line with these expectations so that it meets the objectives set out by EUROCleftNet and the ESF:

1)  Inform clinicians, researchers and users about the activates of EUROCleftNet and proposed research activities


2)  Act as a signpost for researchers and clinicians, leading them to specialist research oriented sites such as CLIPSI in Sweden and the new Healing Foundation project in the UK (and others)


3) Be a multilingual directory of all cleft centres, services and cleft user support groups throughout the EU (and neighbouring states) which will be readily accessible to clinicians, researchers and families alike.


ECO proposes a four-month project comprising the following elements:


· Appointment of a researcher (3 month contract)



    - Establish contact by phone or email with all cleft centres appearing in the     


                  Eurocran report directory to ascertain contact addresses



    - Design and circulate a questionnaire aimed at updating service details and     
      identifying current cleft research studies



    - Follow up with phone/ email to chase results



    - Analyse and write up research findings


· Site translations - the site is currently in French, Dutch and English.  To make the site accessible when any user (or researcher) types in 'cleft' in their own language, we envisage single page introductions to the site in all 23 of  the EU's "official" working languages. 


· Webmaster/designer support to upload all information collated and to build in a designated EUROCleftnet area, with password protected forum for clinicians/researchers and an open area for listing research developments in user-friendly language.  Technical support provided by ECO webmaster and forum moderated by individuals appointed by EUROCleftNet. 


   The project will be supervised by the Executive Director of ECO.


Costs







                                 Euro

		Researcher 

€1750 per month for 3 months (possibly less if



candidate in Eastern Europe appointed)

		5250



		Translations 

500 word introductory page, 20 languages (English,

                                     French, Dutch already exist), €0.115 Euros per word.   


                                     Translators identified via recommended internet lists

		1150 



		Web support

32 hours support from WebAffairs, the Netherlands 

                                     €1920 Euros plus 19% VAT- 

		2284



		Printing, postage 
Printing and mailing questionnaire.  


Phone, stationery       Other materials for project execution



		1000



		ECO supervision/control     Support for researcher, budget control, bringing site   at 15% of project         endorsement and "seal of approval" from    


costs                                       international organisations/bodies



		1452



		                                                                                                                   Total   

		11136





On 26 January 2012 14:38, Peter Mossey <p.a.mossey@dundee.ac.uk> wrote:


Dear Gareth


Thanks for the suggested modifications – and the Plovdiv report is being sent to all. I also the further comments on the website – and the good news from my viewpoint is that I agree entirely with what you are saying, and so the dialogue can progress from here… to action.


I had an opportunity to catch up with Bill Shaw last week for a follow up discussion on the website. One of the most important and urgent aspects of our business and one aspect that is perceived to be of significant value to both ECO and EUROCleftNet is the directory of resources and this notion of having a central resource in Europe for everyone who is concerned with cleft lip and palate whether they be patients, parents, clinicians, researchers, commissioners, Ministers of Health etc. 


This could be the kind of site that ECO would aspire to and would imply comprehensive coverage across Europe and I think Bill referred to it as a cleft “confederation” but we agreed that this terminology does not fit too well and it probably requires some further thought and deliberation about how this all encompassing site would function. 


EUROCleftNet could be one aspect of this which would be accessible off this “master or central hub website” and the EUROCleftNet site would deal exclusively with EUROCleftNet business but would have access to the comprehensive database that was held centrally. For EUROCleftNet purposes I have raised the idea of sending a questionnaire around to all parties involved i.e. all those on our current EUROCleftNet distribution list and the idea was to ask for comprehensive information about their research activity, current and previous grants, organisations they are affiliated to, and I could see you adding a few fields such as whether or not they have parents groups. I might also think of a question that implies links with industry or possible future links with industry to meet with the objectives of EUROCleftNet. 


Bill and I also thought about other possible models for example we should check the website of other congenital malformations e.g. the Neural Tube Defects Group are well organised and reasonably well funded. Beyond that there are perhaps cancer groups or diabetes groups that might have similar pan-European remit and this would also be worthy of investigation. 


With regard to funding if we can agree on aspects that will be of demonstrable benefit to EUROCleftNet then the funding for this would I am quite sure be forthcoming and we could easily justify this through Kirsten Steinhausen and our EUROCleftNet Steering Group. 


Kind Regards,  Peter


 Professor Peter A Mossey

RESPONSE:


Dear Peter

I am pleased you agree with my suggestions and that we can now move towards action.

Fortuitously we have just taken on a webmaster to help us manage ECOonline.org  and the full website will soon be up in French and Dutch as well as English (a good start).  His rates are extremely favourable.  

I agree that ECO should aspire to be all things to all people regarding clefts in Europe and act as a central information hub.    I will have a look at what is out there online for other conditions at European level (I am sure my colleagues at the European Patient Forum can give me some good examples).  The way the site comes together will take a little working through and planning but while this is going on we could be moving forwards with data collection (resources and services, - an update of the Eurocran data). 

Using the DG Sanco terminology we could break this down into work packages

WP 1   - appointing a freelance researcher to start data collection 
WP 2   - developing website pages to host this data and include a large EUROCleftNet visibilility. 
WP 3   - Develoment of interactive education pages for health prefessioanls and familes, together with forums
WP 4   - ongoing maintenance and updating (ECO will need to commit/find funding for this once the 5 year ESF  funding finishes)


  I see the appointment of a researcher for WP1 a priority and it is this I believe we should start setting out a budget for this immediately.  I see this  being a short term (3 - 4 month)  piece of work, undertaken by a freelancer who has plenty of energy and tact to ensure responses are forthcoming.  We may be able to find someone with good language skills in Bulgaria who might take this on at a good rate. 

Obvioulsy we need broad agreement from the steering committee first but I propose we sound out Kirsten at the ESF at the earliest opportunity after that.

All the best

Gareth





