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Offre de tests génétiques en accès direct
In this scientific policy advisory report, the Superior Health Council provides recommendations
and policy options which promote an ethically and medically appropriate offer of direct-toconsumer genetic tests, such as that provided through the Belgian healthcare system
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1. INTRODUCTION ET QUESTION
I.

Introduction

Dans le cadre du présent avis, on entend par « tests génétiques en accès direct » la publicité et
la vente ou la mise à disposition (libre) de tests génétiques directement aux consommateurs.
Cette définition n'englobe pas les tests génétiques réalisés dans le cadre de projets de
biosurveillance menés par des chercheurs de bonne foi, qui sont autorisés par un comité
d'éthique médicale et satisfont à l'exigence du consentement éclairé. Comme l'a suggéré la
Commission de génétique humaine, ce débat comprend également « les tests qui sont
commandés par le consommateur » en dehors du système des soins de santé, lorsqu'un
médecin ou un professionnel de la santé est impliqué dans la demande des tests ou la
communication de leurs résultats (HGC, 2010).
Au cours des dernières décennies, la compréhension de l'origine génétique des maladies a
augmenté de façon spectaculaire. Plus de 2 500 tests génétiques sont disponibles
(http://www.ncbi.nlm.nih.gov/gtr/qa/) dans la pratique clinique actuelle et un large éventail de
tests génétiques en accès direct sont proposés sur le marché : des tests préconceptionnels de
porteurs pour des affections monogéniques, comme la mucoviscidose (qui permettent de prédire
l'existence d'un risque élevé que l'enfant soit touché si les deux parents sont porteurs) aux tests
génétiques fournissant des informations quant à la prédisposition à des maladies complexes,
multifactorielles, comme la dépression et les maladies cardiovasculaires. Outre la fourniture des
résultats des tests, certaines sociétés commerciales émettent aussi des recommandations
concernant la façon d'adapter son mode de vie en fonction de ces résultats, par exemple des
changements au niveau du régime alimentaire ou de la prise de compléments alimentaires.
Différents tests génétiques font actuellement l'objet de publicité, sont vendus ou fournis
directement aux consommateurs via internet. Ces sociétés commerciales proposent une large
gamme de tests génétiques en accès direct : des tests de porteurs pour des troubles génétiques
récessifs, des tests génétiques en rapport avec le « mode de vie », des tests
pharmacogénomiques, des tests prénataux non invasifs (utilisant l'ADN fœtal présent dans le
sang de la mère), des tests de compatibilité pour les couples, des profils de risque génomiques
pour de nombreux troubles, des tests de paternité, d'ascendance ou des tests généalogiques.
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Les tests génétiques requièrent une réflexion approfondie pour diverses raisons. Du point de vue
de la société, d'aucuns se sont alarmés que le dépistage génétique peut conduire à une
utilisation abusive des informations génétiques par des tiers, y compris des assureurs,
employeurs, agences d'adoption ou autres, et/ou pourrait conduire à la stigmatisation ou la
discrimination de certains individus ou groupes. En outre, des préoccupations ont été émises au
sujet du caractère privé et confidentiel des informations génétiques. Au niveau de l'individu, les
résultats des tests génétiques d'une personne pourraient avoir des implications directes pour les
membres de sa famille, y compris ses descendants. A cela s'ajoute que les tests génétiques
pourraient fournir des informations sur l'avenir médical d'une personne en bonne santé, ce qui est
généralement différent du diagnostic médical traditionnel, qui renseigne sur l'état de santé actuel
du patient. Enfin, il a été rapporté qu'un test génétique peut aussi conduire à une détresse
psychologique, y compris un surcroît d'anxiété, une dépression, des relations familiales
brouillées, une image de soi ou une perception de la santé altérée.
Pour ces raisons, les tests génétiques sont effectués dans un centre de génétique clinique ou
dans d'autres entités reconnues et/ou certifiées par les systèmes de soins de santé nationaux
dans la plupart des pays européens. L'accent y est dûment mis sur la supervision médicale
individualisée des patients, le conseil pré- et post-test, le suivi psychologique et l'assurancequalité des tests effectués, comme le propose la Convention sur les Droits de l'Homme et la
Biomédecine (1997) et son protocole additionnel sur les tests génétiques, de même que la
Recommandation du Conseil de l'Europe (CM/Rec(2010)11) sur l’impact de la génétique sur
l’organisation des services de soins et la formation des professionnels de santé.
Contrairement à cette pratique, qui constitue la norme dans le secteur des soins de santé, des
sociétés commerciales privées ont, ces trois dernières années, annoncé et vendu des tests
génétiques en accès direct aux consommateurs (Hunter et al., 2008). Nature a constaté que « la
disponibilité de tests génétiques abordables et en accès direct pour le consommateur s'est
multipliée » (« the availability of affordable, direct-to-consumer genetic tests has
mushroomed »)(Nature, 2009).
L'offre de tests génétiques en accès direct soulève diverses préoccupations quant aux dangers
réels ou potentiels, et notamment (1) le manque de validité analytique ainsi que de validité et
d'utilité clinique des tests vendus; (2) le manque de contrôle de qualité pour les tests et les
laboratoires impliqués dans la fourniture des tests, ainsi que les qualifications du personnel
concerné; (3) la publicité (trompeuse ou déloyale) sur les tests génétiques; (4) le processus
inadéquat du consentement éclairé et du conseil génétique; (5) le dépistage génétique
inapproprié réalisé chez les enfants; (6) le manque de surveillance médicale individualisée; (7)
l'impact en aval sur le système des soins de santé et (8) l'éventuelle violation du code d'éthique
en matière de recherche.
Pour ces raisons, le Conseil Supérieur de la Santé (CSS) a décidé d'examiner l'offre actuelle de
tests génétiques en accès direct et les préoccupations liées à celle-ci, ainsi que de proposer des
recommandations et des options politiques pour la Belgique qui favorisent une offre de tests
génétiques à la fois éthique et appropriée sur le plan médical, à l'instar de celle prévue
actuellement par le système de soins de santé en Belgique.
Afin de formuler ces recommandations, un groupe de travail ad hoc a été constitué. Il se
composait d'experts issus des domaines de la médecine, la génétique, la législation relative aux
diagnostics in vitro, de la toxicologie, de la bioéthique médicale, du droit médical, de
l'épidémiologie, de la radiobiologie, de la pharmacogénomique.
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2. RECOMMANDATIONS
Recommandation 1: Délivrance d’informations aux professionnels de la santé et
au grand public
Au vu du nombre croissant de sociétés annonçant et commercialisant des tests génétiques en
accès direct, le CSS considère qu'il est essentiel que les professionnels de la santé et le grand
public reçoivent des informations de base concernant les tests génétiques ainsi qu’une
description des services fournis en la matière. D’une part, il est important de souligner que des
tests génétiques validés cliniquement et adéquats sur le plan médical sont disponibles dans le
cadre hospitalier pour toute personne qui en a besoin et sont remboursés par le système des
soins de santé. D’autre part, il est primordial que des informations soient disponibles quant aux
limites des tests qui, actuellement, font l’objet de publicité, sont fournis ou vendus sur internet et
aux préoccupations qu’ils suscitent.
Ces informations devraient être disponibles en anglais, français, néerlandais et allemand sur les
sites internet du SPF Santé publique et éventuellement sur d'autres sites internet pertinents. En
outre, des brochures (électroniques) devraient être élaborées et distribuées aux différents
professionnels de la santé et au grand public. De bons exemples pour de tels documents sont
ceux rédigés par le Federal Trade Commission aux États Unis (Federal Trade Commission,
2006) ainsi que par une association de patients au Royaume-Uni (Genetics Interest Group,
2009). De son côté, le Conseil de l'Europe prépare actuellement une brochure d'information sur
les tests génétiques dans laquelle sont abordés les tests génétiques en accès direct. Le CSS est
prêt à coopérer avec l'édition et la diffusion de telles brochures d'information.
Recommandation 2: La législation actuelle ne couvre pas suffisamment les tests
génétiques proposés directement aux consommateurs
Par rapport à des pays tels que l’Allemagne, la Suisse, le Portugal et la France, la Belgique ne
dispose pas d’un cadre législatif spécifique pour réglementer la mise à disposition de services en
matière de tests génétiques. Un arrêté royal du 14 Décembre 1987 (publié dans le Moniteur
belge du 25 Décembre 1987) fixe les règles pour la fourniture de tests génétiques dans les
centres de génétique humaine en Belgique. En outre, l'arrêté royal du 7 juin 2007, modifiant
l'arrêté royal du 14 septembre 1984, définit les exigences pour les laboratoires effectuant des
tests de biologie moléculaire remboursés pour identifier des pathologies acquises dans le
matériel génétique humain. La Belgique s'est également dotée d'une législation en matière de
génétique et d'assurances. L'article 61 de la loi relative aux contrats d'assurance dispose qu'il est
formellement interdit d'utiliser des techniques d'analyse génétique pour prédire l'état de santé
futur du candidat-assuré (assurance vie). En outre, la loi du 22 août 2002 relative aux droits du
patient décrit les droits et les obligations des praticiens et des patients. Enfin, la Flandre dispose
d'une législation relative au dépistage au sein de la population. Bien qu'une législation similaire
adoptée aux Pays-Bas permette de contrôler en partie l'offre de ces tests aux Pays-Bas, les tests
génétiques en accès direct excèdent actuellement la portée de la législation flamande. La seule
base juridique applicable aux tests génétiques en accès direct pourrait se trouver à l'article 2 de
la loi sur l'exercice des professions des soins de santé (arrêté royal n ° 78 (Moniteur belge du
14.11.1967)) 1, qui dispose qu'un médecin (agréé par le système des soins de santé belge) doit
être impliqué dans la fourniture de services médicaux nécessitant une activité considérée comme
relevant de la pratique de la médecine. Par conséquent, si un test génétique en accès direct
1

Article 2: [Arrêté royal n° 78 relatif à l'exercice des professions des soins de santé] “ Nul ne peut exercer l'art
médical s'il n'est porteur du diplôme légal de docteur en médecine, chirurgie et accouchements, obtenu
conformément à la législation sur la collation des grades académiques et le programme des examens universitaires
ou s'il n'en est légalement dispensé, et s'il ne réunit pas, en outre, les conditions imposées par l'article 7, (...).”
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relève de la pratique de la médecine, un médecin agréé par le système des soins de santé belge
devra être impliqué et la loi sur les droits des patients sera d'application.
Cependant, la plupart des sociétés offrant des tests génétiques en accès direct précisent dans
leurs «conditions de service» qu'elles ne pratiquent pas la médecine, et que les résultats de leurs
tests ne doivent pas être considérés comme des informations médicales, mais sont
communiqués « à titre purement informatif ». Le CSS considère que ces sociétés proposant des
tests génétiques en accès direct font ces affirmations dans le but d'échapper au contrôle
réglementaire et estime que la plupart des tests mis à disposition par ces sociétés devraient être
considérés comme fournissant des informations médicales et donc comme relevant de la
pratique de la médecine.
Les réglementations actuellement en vigueur en Belgique ne suffisent pas pour encadrer la
fourniture éventuelle de tests génétiques en dehors du cadre du Centre de génétique humaine.
D’autres mesures sont donc nécessaires. Le CSS estime qu'une option pourrait consister à
étudier l'applicabilité de la législation flamande relative au dépistage au sein de la population aux
sociétés fournissant des tests génétiques en accès direct qui opèrent en Flandre ou à partir de
celle-ci. Cependant, le CSS souligne également qu'une telle évaluation n'a aucun sens si elle
n'est réalisée que dans une seule région. Une évaluation similaire (sur la base des mêmes
critères) devrait être effectuée dans l'ensemble des régions.
Recommandation 3: Renforcement du contrôle réglementaire international
En Europe, les dispositions relatives aux dispositifs médicaux sont établies par trois directives
UE, la troisième concernant les dispositifs médicaux de diagnostic in vitro (IVD). Cette dernière
fournit un cadre réglementaire pour tous les IVD destinés à être mis sur le marché dans les États
membres de l'EEE, la Suisse et la Turquie. Cette directive, qui a été publiée en 1998 et est
entrée en vigueur en 2003, règle la sécurité et l’efficacité des dispositifs médicaux en fixant les
exigences essentielles qui doivent être rencontrées avant de mettre un produit sur le marché
(p.ex. étiquetage, efficacité analytique et diagnostique), et notamment l’obligation d’une
surveillance post-commercialisation.
Les tests génétiques à visée médicale tombent sous la réglementation concernant les dispositifs
médicaux de diagnostic in vitro. Cependant, à l'heure actuelle, les tests génétiques pratiqués
chez les humains ne seraient généralement pas concernés par l'annexe II (qui définit les tests qui
nécessitent un examen précommercialisation), et ne devraient dès lors pas être soumis à une
évaluation de conformité par un tiers. Ce cadre réglementaire devrait être modifié (avec
l'introduction d'un modèle de risque fondé sur quatre catégories allant du risque élevé au risque
faible) et les tests génétiques seront très probablement déplacés vers une catégorie de risque qui
requiert un examen précommercialisation.
Toutefois, le Conseil Supérieur de la Santé tient à souligner qu'un tel examen
précommercialisation analyse la sécurité et l'efficacité du dispositif à la lumière des affirmations
du fabricant. Il ne comprend pas d'évaluation de l'utilité clinique du dispositif. Il est dès lors
souhaitable d'inclure des exigences essentielles pour la validation de l'utilité clinique des tests
génétiques dans la législation IVD révisée. II faut bien admettre que la directive IVD ne fournira
pas d'évaluation quant à la question de savoir si la mise à disposition d'un test à la population
constitue une bonne pratique médicale. Il convient également de noter que les tests génétiques
en accès direct qui ne sont pas destinés à des fins médicales, tels que les tests fournissant des
informations visant à améliorer le mode de vie ou les tests de paternité, ne tombent pas sous le
champ de la directive 98/79/CE sur les IVD. De même, la directive 98/79/CE sur les IVD ne
s’applique pas aux réactifs qui sont produits dans les laboratoires des établissements de santé
pour une utilisation dans cet environnement et qui ne font pas l'objet de transactions
commerciales. En conclusion, les principales lacunes de la Directive relative aux dispositifs
−4−
Conseil Supérieur de la santé
www.css-hgr.be

médicaux de diagnostic in vitro au niveau des tests génétiques en accès direct nécessitent un
examen à l'échelle internationale.
Recommandation 4: Implémentation du contrôle réglementaire national
Vu les lacunes des législations applicables, le CSS plaide pour l'élaboration d’un cadre
réglementaire couvrant la mise à disposition de services de tests génétiques dans l'ensemble des
contextes possibles en Belgique. Bien qu'il soit impossible de contrôler ou de limiter un marché
international de tests génétiques annoncés ou vendus via internet, le CSS recommande
d'imposer des barrières réglementaires aux sociétés qui fourniraient ou annonceraient des tests
génétiques destinés au marché belge. En effet, l'impact sur la santé publique devient d'autant
plus important que les sociétés commercialisent et vendent ces tests dans la langue des
utilisateurs et du pays en question, légitimant ainsi les mesures réglementaires.
Au vu des efforts consentis par le Conseil de l'Europe au niveau international, le CSS plaide pour
la transposition en droit national du contenu du «Protocole additionnel à la Convention sur les
Droits de l’Homme et la Biomédecine relatif aux Tests génétiques à des Fins médicales ». Des
articles spécifiques de ce Protocole additionnel se concentrent sur la fourniture d'informations et
d'un conseil génétique, sur la procédure de consentement, et sur le droit au respect de la vie
privée.
En outre, le CSS suggère d'utiliser la législation qui a été établie dans d'autres pays comme point
de départ pour la législation belge. La législation suisse (Loi fédérale sur l'analyse génétique
humaine (Assemblée fédérale de la Confédération suisse, 2004) du 8 octobre 2004 (Sprumont,
2004) est d'un intérêt particulier dans ce contexte. Celle-ci fournit en effet un cadre qui vise à
prévenir les analyses génétiques inappropriées et l'utilisation abusive des données génétiques et
à garantir la qualité des analyses génétiques et de l'interprétation de leurs résultats. Elle décrit
des principes généraux tels que l'interdiction de discriminer, le consentement, le droit de ne pas
être informé, la protection des données génétiques, l'autorisation d'effectuer des analyses
génétiques. Elle contient également des articles spécifiques sur l'utilisation des analyses
génétiques dans le contexte médical, dans le domaine des rapports de travail, de l'assurance, de
la responsabilité civile et de la filiation. Les tests génétiques en accès direct correspondent à la
définition d'une «trousse de diagnostic génétique in vitro» telle que formulée à l'article 3j de la loi
mentionnée ci-dessus: « produit prêt à l'usage permettant de déterminer des caractéristiques du
patrimoine génétique ». Ces tests sont visés par l'article 9 de cette loi, qui dispose que: « (1) La
remise de trousses de diagnostic génétique in vitro est interdite à toute personne qui pourrait en
faire une utilisation considérée comme étrangère à son activité professionnelle ou commerciale;
(2) Le Conseil fédéral peut, après avoir entendu la Commission d'experts pour l'analyse
génétique humaine, prévoir des exceptions si la trousse de diagnostic génétique in vitro est
utilisée sous contrôle médical et si tout risque d'interprétation erronée est exclu. » Cette loi a été
complétée par deux ordonnances : l'Ordonnance du Conseil fédéral sur l'analyse génétique
humaine du 14 février 2007 (Assemblée fédérale de la Confédération suisse, 2007) et
l'Ordonnance du Département fédéral de l'intérieur sur l'analyse génétique humaine du 14 Février
de 2007 (Département fédéral de l'intérieur, 2011). Aucune de ces règlementations ne prévoit
d'exception à l'article 9 de la loi, qui interdit les tests génétiques en accès direct. En fait, la loi
(Sprumont, 2004) considère comme une infraction pénale de porter atteinte à cette interdiction,
comme en dispose l'article 38: « (1) Est puni de l'amende quiconque, intentionnellement, remet,
en violation de l'art. 9, al. 1, des trousses de diagnostic génétique in vitro à une personne qui en
fait une utilisation considérée comme étrangère à son activité professionnelle ou commerciale;
(2) La peine est une peine privative de liberté de trois ans au plus ou une peine pécuniaire si
l'auteur agit par métier. »
Le CSS recommande que la Belgique mette en place une législation similaire à celle adoptée par
la Suisse en matière de tests génétiques à des fins médicales en accès direct. D'une part, cette
loi interdit clairement la mise à disposition de tests génétiques en accès direct, et d'autre part,
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elle prévoit une procédure pour les sociétés qui pourraient envisager de le faire, et exige que ces
analyses soient fournies sous surveillance médicale, qu'elles possèdent une utilité clinique
établie, validée et publiée et que les droits des patients soient garantis. Elle dispose également
que ces derniers reçoivent des informations correctes. A l'instar de ce qui a été mis en place en
Suisse, un comité interdisciplinaire fédéral belge (englobant des expertises en génomique
clinique, humaine et de la santé publique, en pharmacologie, en évaluation des technologies de
la santé, en santé publique, en droit, en éthique) devrait être chargé de la surveillance et de
l'évaluation des tests génétiques en accès direct disponibles sur le marché belge. Il doit
également veiller à ce que les exigences imposées aux sociétés fournissant ces tests soient
remplies.
Recommandation 5: Réglementation de l’offre, non de son utilisation
Le CSS souhaite insister sur le fait qu’en imposant des restrictions telles que décrites dans la
recommandation 4, l’accent devrait être mis sur les sociétés qui font de la publicité pour des
tests génétiques et les vendent. Les personnes qui commandent des tests génétiques pour ellesmêmes ne devraient pas être pénalisées ni criminalisées. Néanmoins, le fait de demander un test
génétique pour du matériel obtenu d'une tierce personne, comme un mineur, devrait être
pénalisé par la loi si cette demande n'émane pas d'un médecin agréé. Le droit suisse ne prévoit
pas de sanctions explicites contre quiconque demande un tel test pour son propre usage
personnel.
Recommandation 6: Études complémentaires et discussion sont nécessaires
Tout d’abord, le CSS voudrait souligner qu’il n’a pas examiné les spécificités de l’offre de tests en
accès direct qui réalisent un diagnostic prénatal non invasif. La possibilité de déterminer le sexe
de l'enfant au tout début de la grossesse pourrait, par exemple, se traduire par une demande
accrue pour des avortements pour des raisons non médicales dans le délai autorisé par la
législation en vigueur, ce qui pourrait avoir un impact accru sur notre système des soins de santé.
De plus amples discussions interdisciplinaires en la matière sont nécessaires.
Ensuite, le CSS tient à préciser que l’offre en accès direct de tests préconceptionnels de porteurs
met en cause l’offre de soins préconceptionnels et l’offre systématique de tests de porteurs
proposés aux couples prévoyant une grossesse. Une telle offre de dépistage systématique
n'existe pas dans notre système de soins de santé à l'heure actuelle. Elle peut cependant avoir
un impact encore plus important sur ce dernier. Ici aussi, de plus amples discussions
interdisciplinaires en la matière sont nécessaires.
Troisièmement, le CSS souhaite souligner que différentes sociétés de tests génétiques proposent
en accès direct des tests généalogiques et d’ascendance. Bien que leur nature soit moins
problématique que celle de l'offre actuelle de tests génétiques en accès direct à des fins
médicales, il a été démontré que ces tests permettent de retrouver des parents biologiques
(comme par exemple des donneurs de gamètes anonymes ou des donneurs pour adoption (et
leurs proches)). De plus amples discussions interdisciplinaires sont nécessaires sur la difficulté
croissante de protéger l'anonymat des donneurs de gamètes dans le contexte des technologies
de reproduction artificielle et ce que cela signifie dans le contexte de l'adoption.
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3. FURTHER DETAILS AND ARGUMENTATION
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I.
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Cystic Fibrosis
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Methodology

This advisory report is based on a review of the scientific literature as well as the grey literature,
and on the experts’ opinion.

II.

Direct-to-consumer genetic testing: the offer
1. Types of tests

It is not really possible to provide a complete overview of the genetic tests that are currently
advertised or sold directly-to-consumers. However, it is clear that the active companies cover a
very broad spectrum of tests, and some companies provide more than one type of test in their
offer:
1) Various commercial companies currently offer DTC carrier tests for recessive genetic
disorders. Identifying carriers of autosomal recessive or X-linked disorders before pregnancy has
−7−
Conseil Supérieur de la santé
www.css-hgr.be

the potential to benefit prospective parents. Couples can become aware of the possible genetic
risks to future offspring and of the reproductive options available. These options include not only
prenatal diagnosis followed (or not) by termination of the pregnancy in case of an affected fetus
or coming to terms with the risk, but also deciding to refrain from having children, adopting, using
donor sperm or eggs, or making use of preimplantation genetic diagnosis. In some culturallyrelated marriage practices, it could also result in choosing a different partner. The details of the
offer provided by each company, however, vary greatly. The company DNA Direct
(www.dnadirect.com) advertised for one individual carrier test (for CF) and one carrier testing
panel (for Ashkenazi Jews). The company DNATraits says that they are “committed to making all
medically validated tests available to consumers rapidly, inexpensively and understandably”
(www.dnatraits.com/compare accessed 03/05/2010) and sells a limited number of individual tests
(e.g. for Alpha-1-Antitrypsin Deficiency) as well as panels of disorders (e.g. an Ashkenazi Jewish
Genetic Disease Panel or a sickle cell/beta-thalassemia panel). Along with risk assessment
information on other disorders, Pathway Genomics (www.pathway.com) and 23andMe
(www.23andme.com) include in their full genome testing report the carrier status for 37 and 24
different single-gene conditions, respectively. In February 2010 the company Counsyl
(www.counsyl.com) launched their offer of a prepregnancy ‘universal carrier test’, which tests an
individual or couple for over 100, mostly autosomal recessive, genetic diseases. Counsyl
considers these activities as “ a cause, a campaign to finally end the needless suffering of
preventable genetic disease” (https://www.counsyl.com/about/counsyl/ accessed 19/01/2011).
2) Several companies provide genetic testing for individual “life-style”-related genetic traits. In
contrast with the previous category, these tests focus on particular traits or predispositions. Here
are a few examples: based on studies suggesting that the ACTN3 gene has an impact on athletic
performance, companies such as Atlas Sports Genetics (http://www.atlasgene.com/), Genetic
Technologies (http://www.gtglabs.com/), American International Biotechnology Services
(http://www.sportsxfactor.com/Home.aspx), Inneova (www.inneova.com) and CyGene Direct
(http://www.cygenedirect.com/) sell tests that aim to provide “parents and coaches early
information on their child’s genetic predisposition for success in team or individual speed/power
or endurance sports.” (http://www.atlasgene.com/ Accessed 7 June 2011) Companies like
Consumer
Genetics
(http://www.consumergenetics.com/),
Gene
Planet
Limited
(http://www.geneplanet.com/), My Gene (http://mygene.com.au/) provide genetic tests that “will
tell
you
if
you
have
the
fast
or
slow
caffeine
metabolizing
gene”
(http://www.consumergenetics.com/DNA-Tests/Caffeine-Metabolism-Test.php Accessed 7 June
2011) Companies as Salugen (www.salugen.com), Amway (www.amway.com), Interleukin
Genetics
(http://www.ilgenetics.com/),
Holistic
Health
International
(http://www.holistichealth.com/) offer nutrigenomic tests and often combine their genetic tests with
purchasing particular dietary supplements that are recommended and tailored to the individual
needs of the consumers depending on the test results.
3) Various companies provide pharmacogenomic tests, such as genetic tests for drug response
for inhalers containing beta-agonists (albuterol, solbutamol, salmeterol), Plavix, Tamoxifen or
Warfarin. These tests are provided by companies such as Consumer Genetics
(http://www.consumergenetics.com/), Matrix Genomics (http://www.matrixgenomics.com/),
DNAdirect (www.dnadirect.com) or Genelex (http://www.healthanddna.com/).
4) Some companies offer non-invasive DNA-paternity testing or gender testing. This is for
example
done
through
companies
like
the
Prenatal
Genetics
Center
(http://www.prenatalgeneticscenter.com/), ACU-gen Biolabs (www.babygendermentor.com) or
Urobiologics (http://www.urobiologics.com/).
5) A company like Scientific Match (www.scientificmatch.com) sells a DNA test as a
complementary way of finding a romantic relationship.
6) Some companies such as 23andme (www.23andme.com), Navigenics (www.navigenics.com),
deCodeMe (www.decodeme.com) or Pathway genomics (www.pathwaygenomics.com) offer
“genetic profiles”, which involves testing over half a million single nucleotide polymorphisms
(SNPs; these are positions in the genome at which the nucleotide varies within a population), and
claim to be able to provide personal information regarding many disorders. They use information
from scientific studies to estimate composite risk factors for diseases based on each customer’s
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SNPs. The vision offered here is to convey an all inclusive test for known genetic variants
associated with susceptibilities for disease or behavioral traits and abilities. They also provide
information about ancestry, carrier status or pharmacogenomics.
7) Various companies provide non-medically oriented information. This includes the offer of
ancestry and genealogical tests, as well as tests identifying family relationships (e.g. paternity
testing). Ancestry testing is done by companies such as Family Tree DNA
(www.familytreedna.com), DNA diagnostic Center (www.ancestrybydna.com) or Nimble
Diagnostics (http://nimblediagnostics.eu).
8) Finally, it should also be observed that the company called Myriad launched a massive
advertisement campaign a few years ago for a predictive genetic test for breast cancer (BRCA1
and BRCA2). (Matloff & Capaln, 2008;Mouchawar et al., 2005).

2. Vision promoted by DTC companies2
The main notions used in the marketing of DTC genetic tests are autonomy, empowerment,
prevention, convenience, and privacy. One of the main aspects outlined in the vision of these
companies is that individuals want to have a more active role in the creation, storage and
protection of their personal genetic information. They promote the notion that avoiding the
traditional encounter with a healthcare professional will result in a better guarantee of privacy, at
least with respect to insurance companies and employers. Moreover, DTC genetic tests allow
consumers to collect their own saliva samples (from which DNA is then extracted) from the
comfort of their own home. For some tests, the companies argue that this does away with the
burden of scheduling an appointment with a physician as well as appointment fees that would
otherwise be billed in addition to the laboratory fees (Berg & Fryer-Edwards, 2008). Companies
also allege that this model will allow for increased access to genetic technologies for all
consumers. Furthermore, these companies suggest that this provides “the foundation for truly
personalized medicine in which individuals are empowered not only with self-knowledge of their
genetic risk, but also with the ability to take informed actions to prevent disease and preserve
health”(Ledley, 2002).

3. Success and failure of the DTC market3
Presently, little is known about the actual number of genetic tests sold by DTC genetic testing
companies. A few American studies have shown that only a relatively small percentage of the US
population is aware of the availability of direct-to-consumer genetic tests and only a fraction of
these have applied for such tests (Goddard et al., 2006; Goddard et al., 2006; Kolor et al., 2008).
In a recent study by Wright and Gregory-Jones, the authors attempted to estimate the size of the
DTC whole genome scan market using the Internet traffic on three companies’ websites as a
proxy for their commercial activity (Wright & Gregory-Jones, 2010). Despite the limited scope of
interpretation and generalization allowed by this method, their conclusion that the demand for
whole genome scans is fairly small is congruent with the previous studies. That being said, they
still estimated the market for the three most prominent genome profiling companies (23andme,
deCODE and Navigenics) to be around US $ 10-20 million in 2009.
An analysis of DTC genetic testing companies’ activities in this field shows that various genetic
tests that were marketed are no longer available for purchase from certain companies. For
example, the following tests are no longer available for purchase: tests that predicted AIDS
progression based on an analysis of CCR5-Delta 32 and CCR2-64I genes (www.hivgene.com,
www.hivmirror.com);
nutrigenomic
tests
(www.mycellf.com,
www.genecare.co.za,
www.integrativegenomics.com); risk assessment tests for various common disorders such as
cardiovascular disease, osteoporosis, immune system defects, Alzheimer Disease
(www.genovations.com, www.smartgenetics.com, www.qtrait.com); tests for addiction
2

Based on Borry P, Cornel MC, Howard HC. Where are you going, where have you been. Direct-to-consumer genetic
tests for health purposes. Journal of Community Genetics 2010; 1(3):101-106.
3
Based on Borry P, Cornel MC, Howard HC. Where are you going, where have you been. Direct-to-consumer genetic
tests for health purposes. Journal of Community Genetics 2010; 1(3):101-106.
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(www.docblum.com); pharmacogenomic tests (www.signaturegenetics.com); carrier testing for
disorders such as cystic fibrosis (www.udlgenetics.com). Meanwhile, some companies retracted
their product from the market temporarily for unknown reasons (www.genotrim.com,
www.psynomics.com) and it is unclear whether they will be available again. Other initiatives, such
as the free “comprehensive genetic test” (www.geneview.com), have also disappeared. Since
these companies have, for the most part, left the market in silence, it is difficult to understand
exactly their reasons for doing so. One may suggest that the consequences of the global financial
crisis (starting in 2007-2008) may have contributed to the downfall of some of these companies
(i.e: failure to find enough paying customers). That being said, it seems that various companies
also struggled with intellectual property rights (Bandelt et al., 2008; Knowledge Wharton, 2009)
and the legal requirement that a physician should be involved in the ordering of genetic tests (
Wadman, 2008) (which is the case in some states in the USA such as Connecticut and
Michigan). Furthermore, companies testing only a few mutations (with each mutation
corresponding to one trait) may have had difficulties competing with companies like 23andme,
which offer full genome scans (Hayden, 2008). Other companies deliberately chose to focus on
ancestry testing, and have avoided making statements about health risks (Altman, 2009). Such
companies offering DNA tests for genealogical information now exist in abundance (Bandelt et
al., 2008).

4. DTC genetic testing in the European context
It is clear that, at the moment, most DTC companies operate from the United States. However,
there are reasons for concern, as these companies will try to attract more consumers from the
European market. A study has revealed that, at the moment, 33% (41/123) of the European
clinical geneticists have already been contacted by patients before undergoing or considering to
undergo a DTC genetic test; and 45% (54/121) have been contacted by patients having
undergone a DTC genetic test (European Society of Human Genetics, 2011). The companies
most often mentioned were 23andme, Navigenics and deCodeme.
Moreover, the number of companies operating from Europe is slightly increasing. Although the
manner in which they operate is not always clear, they all seem to advertise and/or sell genetic
tests directly-to consumers. The company Gene Planet Limited (http://www.geneplanet.com/) has
its headquarters in Dublin (Ireland), but operates from Slovenia. The company Genetic Health
operates in the United Kingdom (http://www.genetic-health.co.uk/). The company My Gene Profile
operates from the U.S. and from the U.K. (http://www.mygeneprofile.com/). A company like
Medichecks (U.K.) advertises over 1,200 health checks and blood tests online.
(http://www.medichecks.com). For some, a medical prescription is necessary. The company
Genepartner GmbH ( www.genepartner.com) operates from Switzerland. The company
Genosense operates in Austria (http://www.genosense.com). In Spain, the company Progenika
Biopharma (www.progenika.com) advertises some tests. A company in Portugal advertises
genetic tests for common disorders, but requires a medical prescription (http://www.genetest.pt).
In Belgium, the company Euramedica BVBA/Pharmagenoma Europa is also mentioned as a
distributor for a genetic test advertised by the company Hair DX (www.hairdx.com). In the
Netherlands, the company Geneticom announced that it would start selling DTC genetic tests, but
finally gave up its plans (www.geneticom.nl). There are a few companies that operated in Europe
whose websites are no longer available (www.g-nostics.com (U.K.); www.genosolutions.com
(Portugal), www.udlgenetics.com (U.K.). Finally, it is also important to raise the question how
commercial laboratories operate. The Belgian company Gendia (www.gendia.net), which does
not advertise directly-to-consumers, was mentioned in the study (European Society of Human
Genetics, 2011) by clinical geneticists as a company where patients could receive genetic tests
without going through a healthcare professional.

III.

Direct-to-consumer genetic testing: concerns

The offer of DTC genetic tests raises various concerns, the most important of which are the
following : (1) the analytical validity, clinical validity and clinical utility of the tests being sold; (2)
the quality control of the tests and laboratories involved in providing the tests as well as the
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qualifications of the personnel involved; (3) the advertisement of genetic tests; (4) the process of
informed consent and genetic counseling; (5) the genetic testing of children; (6) the lack of
individualized medical supervision; and (7) the downstream impact on the healthcare system. A
few additional concerns are raised in the conclusion to this section.

1. Analytical validity, clinical validity and clinical utility
Most of the DTC genetic tests that are currently available provide information on a susceptibility
or predisposition for common disorders or traits. Huge concerns revolve around issues such the
analytic validity and the clinical validity of these tests. Analytic validity refers to “the accuracy with
which a particular genetic characteristic (e.g. a DNA sequence variant) can be identified in a
given laboratory test” (Burke, 2002). Although there is, as of yet, no report regarding the
performance of the genotyping methods within a commercial setting, most researchers consider
the analytic validity of the methods used to be rather high (Hunter, 2008). Clinical validity refers to
the strength of the association between the genotype and disease. Basically, if the risk-genotype
is identified in an individual, what are the chances that he or she will develop the disease ( Wade
& Wilfond, 2006) ? Within the context of common multifactorial diseases (apart from a small
number of exceptions), most genotype-disease associations are very weak. Many concerns with
regard to the commercial offer of DTC genetic testing are based on the meaningless predictive
value of the tests currently offered. As denoted by Janssens et al. (2008), “there is insufficient
evidence to conclude that genomic profiles are useful in measuring genetic risk for common
diseases or in developing personalized diet and lifestyle recommendations for disease
prevention.” Similar reports have described the limited value of risk prediction models which are
only based on genetic information. (Mihaescu et al., 2009; Janssens & van Duijn, 2010; Janssens
et al., 2011; Mihaescu et al., 2011; Palomaki et al., 2010). Likewise, in the U.S.A., the
Government Accountability Office (GAO) (Kutz, 2006) investigated the legitimacy of claims made
by nutrigenetics companies who advertised being able to provide personalized nutrition and
lifestyle recommendations based on genetic information. The GAO concluded that “the tests we
purchased [from these nutrigenetics companies] mislead the consumer by making health-related
predictions that are medically unproven and so ambiguous that they do not provide meaningful
information to consumers.” Multifactorial disorders are hypothesized to occur due to a complex
interaction of multiple genes and environmental factors; both individual and compounded factors
are poorly understood. Each genetic and environmental factor often contributes only a modest
fraction of the risk of developing the disorder, therefore making it extremely difficult to assign an
accurate and meaningful degree of risk to each different factor.
Also in the context of the identification of autosomal recessive disorder carriers, there may be
concerns with regard to clinical validity. Although it is likely that the analytical validity of the test
for each mutation included in carrier panels offered by DTC genetic testing companies has been
validated, the clinical validity (i.e. how consistently and accurately the test detects or predicts the
intermediate or final outcomes of interest) of the panel of mutations may be far from 100%. Some
homozygotes, because of low penetrance, may never develop overt disease, and/or the
expression may be variable (Levenson, 2010). For example, this is the case for hereditary
haemochromatosis, which is also included in the Counsyl test panel (www.counsyl.com). In
addition, companies offering large panels of disorders may base their inclusion criteria on
technical and economic aspects rather than on policy considerations, which take into account,
among other things, carrier frequency, severity of the disorder and testing feasibility in a particular
population. It also raises doubts about the individual disorders included in these large testing
panels, and questions whether ‘more is really better’ (Leib et al., 2005). Moreover, the question is
raised whether good information and informed decision making (see under clinical utility) is still
possible when the test panel contains such a heterogeneous group of disorders, for which test
sensitivity and specificity are variable.
Ultimately, the reason why we would want to undergo genetic testing at all has to do with a test’s
clinical utility. That is to say, once a genetic variant known to increase one’s risk of developing a
disease has been identified, how can this be useful in clinical practice? How can this be of any
use to the patient who is trying to reduce his/her risk of developing a disease? Will this genetic
information add to our knowledge of what should be done to prevent disease? At present,
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physicians routinely recommend one or more of the following preventive measures for
cardiovascular disease, diabetes, and obesity: do not smoke, exercise regularly, eat a nutritious
and balanced diet, reduce stress, and control blood pressure. Genetic risk information is not likely
to change these recommendations. Companies tend to sell genetic tests as ‘knowledge’.
Although there may be no evidence in support of the clinical utility of these tests, they claim that
they might have a personal utility (Foster et al., 2009). This interpretation of utility is at odds with
attempts by the clinical geneticists community to develop common standards of clinical utility,
such as those being developed by the UK Genetic Testing Network (Gene Dossiers,
http://www.ukgtn.nhs.uk/gtn/Information/Services/Gene+Dossiers), the EU funded Eurogentest
network
of
excellence
(Gene
Cards,
http://www.eurogentest.org/web/info/public/unit3/geneCards.xhtml ) or the Evaluation of Genomic
Applications in Practice and Prevention (EGAPP, http://www.egappreviews.org/). This
interpretation of personal utility could also be at odds with a “population health validity and utility”
as defined by e.g. a statement in its health policy.

2. Quality control and qualifications of personnel involved
As expressed by the statement of the European Society of Human Genetics, “all laboratories
offering genetic testing services should implement an internal quality system and be subject to
regular external quality assessment. Certification of laboratory procedures and accreditation of
the tests offered is the standard for guaranteeing the quality of molecular genetic testing for
health purposes. All persons involved in the provision of genetic services (i.e. medical doctors,
nurses, genetic counselors, and biologists and technicians working at the laboratories) should
have the appropriate qualifications and training and perform their role in accordance with
professional best practices and ethical standards” (ESHG, 2010). It is unclear whether all
laboratories providing DTC genetic testing fulfill these quality criteria. Concerns were for example
expressed with regard to the qualifications and impartiality of genetic counselors or healthcare
professionals hired by or linked to these companies.

3. Advertisements
Research on DTC advertising of prescription medicine has shown that this has created an
inappropriate demand for medications (Calfee, 2007; Donohue et al., 2007; Schommer &
Hansen, 2005; Hamp et al., 2006; Donohue, 2006; Bradford et al, 2006; Mahon, 2006). Moreover,
it has been shown that various advertisements for drugs have been misleading. Overstating their
effectiveness or minimizing the risks has led to consumers making inadequate or inappropriate
changes in their medication, diet or lifestyle. In this respect, DTC advertising for genetic tests for
health-related purposes entails the same risks as DTC advertising for prescription medicine.
Aggressive marketing strategies and slogans for DTC genetic testing are liable to overstate the
potential for predictive information of such tests and overrate its future health implications. An
example of such an aggressive marketing strategy is provided by the following advertisement
http://www.mygeneprofile.com/talent-test.html. It is likely that the aim is to increase test uptake.
On most of the company websites, there is a huge difference between what can be seen on the
company’s homepage and in its terms of service. For example, deCodeme states on its
homepage that “Now we have the ability to test someone’s genetic risk for certain disease states
and then make clinical decisions based on that genetic backdrop”, whereas their service
agreement and informed consent section warns that “The Genetic Scan product is for
informational purposes only, is not medical advice, and is not a substitute for professional medical
advice, genetic counseling, diagnosis, or treatment.”(www.decodeme.com). Such examples cast
doubt on the desirability of advertisements for genetic tests and, in any event, underline the need
to ensure that advertisements should be accurate and not misleading, claims should be
transparent and supported by current evidence, and complete and accurate information about the
test limitations, risks and benefits should be provided.

4. Informed consent and genetic counseling
Informed consent implies that two requirements are met, viz. information and voluntary
participation. As regards the first requirement, it is crucial that individuals receive the necessary
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information about the purpose of a given test, the (reproductive) choices resulting from such a
test, its reliability and limitations, its potential psychological impact and consequences for the
individual and his/her relatives (McQueen, 2002). Privacy and confidentiality of the results, as well
as the possible consequences of their being disclosed to third parties, such as insurance
companies and employers, should also be discussed. Although most DTC companies do provide
most of this information on their websites, the question is whether, while being commercially
driven, the information presented is balanced enough to enable informed choices. Moreover,
according to a recent study (Molster et al., 2009), many users would struggle to find and
understand the important information they need to make an informed decision on these
companies’ websites.
The provision of genetic test results through a website certainly poses a series of problems.
Various studies have for example shown the difficulties involved in educating people about carrier
status results. The limited knowledge of genetics among the general population (Molster et al.,
2009), and the fact that carrier tests have a test sensitivity of less than 100% (causing a residual
risk to people who are not found to be carriers) make the goal of transmitting information about
these tests a non-trivial matter. Studies have shown that a significant proportion of screennegative tested participants who underwent preconceptional screening for CF or HbPs wrongly
believed that they were definitely not carriers, while some carriers falsely believed that they were
only likely to be carriers (Hartley et al., 1997; Honnor et al., 2000; Lakeman et al., 2008; Payne et
al., 1997). An offer of DTC testing probably faces the same problems in educating people as has
been demonstrated in these screening programs. Multiple studies have also demonstrated that
both carriers and non-carriers may experience negative feelings, such as anxiety and stress,
when participating in genetic screening, but anxiety levels often decrease after a few months
(Lakeman et al., 2008; Bekker, 1994). Genetic results for common complex disorders are
similarly complicated by the fact that they are probabilistic in nature, and must be interpreted in
the context of family history, present health status and other environmental conditions (e.g. life
style, diet, place of residence…). Consumers whose test results reveal a form of increased risk
may over-estimate the risk they have of developing disease and this may cause needless stress
and anxiety and unnecessary follow-up tests or treatments. Meanwhile, consumers with results
that suggest a standard or lower than average risk of developing a disorder may understand this
as meaning that they no longer have to worry about leading a healthy lifestyle. The lack of genetic
counseling accompanying the provision of test results might be problematic in some cases.
Genetic counseling is the process through which information enables individuals to make their
own free decisions about testing. In this understanding, although all companies selling genetic
DTC tests require some type of consent form to be signed when ordering a test, the process of
informed decision-making cannot be reduced to signing a written document. Genetic counseling
is a communication process, which deals with the occurrence, or risk of occurrence, of a genetic
disorder in the family. The process involves an attempt by appropriately trained person(s) to help
the individual or the family to understand the medical facts of the disorder and the options on how
to deal with it. A conflict of interest may arise when the healthcare professionals involved in the
counseling are employed by or linked to the companies selling the tests. In this case, impartial
health advice might be compromised. Finally, current DTC services are organized in such a way
that there is no control over the origin of the samples being analyzed. Most companies send
mouth swab kits, as these are easier and more practical than having to send the client to a clinic
where blood is drawn. Since the mouth swab is done in the privacy of the clients’ home, there is
no way of verifying the identity of the sample provider. That in turn makes it possible to test third
parties, such as incompetent minors or incapacitated adults, and impossible to monitor this
practice.
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5. Genetic testing of children4
Clinical guidelines focusing on genetic testing in minors have emphasized that the best interest of
the child is paramount and that perceived benefits and risks of testing must be carefully weighed
when considering carrying out a genetic test on minors. As regards genetic tests for late onset
disorders, testing has only been recommended when “established, effective, and important
medical treatment” (German Society of Human Genetics, 1995) can be offered or when testing
“provides scope for treatment which to any essential degree prevents, defers or alleviates the
outbreak of disease or the consequences of the outbreak of disease” (Danish Council of Ethics,
2001). The rationale behind this option is that predictive and presymptomatic testing for adultonset disease “should be delayed until the person is old enough to make an informed choice”
(ESHG, 2001). The same notion applies to carrier testing, where it has been advanced that “For
carrier status for conditions that will be important only in reproductive decision making, testing of
children should be discouraged until the child is able to participate fully in the decision to be
tested” (Bioethics Committee Canadian Paediatric Society, 2001).
However, when looking at the policies of DTC genetic testing companies (Borry et al; 2009; Borry
et al., 2009) and having surveyed various DTC companies, the authors have found that several of
these companies definitely test minors (Howard et al., 2011). As alluded to previously, in view of
the major ethical considerations that surround predictive genetic testing and carrier testing in
minors, one could question whether the same guidelines apply for tests that are described by
companies as not being for the purpose of preventing, diagnosing or treating medical conditions.
It is interesting to note that many companies offering DTC genetic testing declare that their
services are not clinical services and should not be used as a basis for making medical decisions.
For example, Consumer Genetics writes in its Authorization and Disclosure form that “all
materials and products provided by Consumer Genetics, Inc. are provided for informational
purposes only and are not by themselves intended for diagnosis or treatment of any disease or
disorder.” (www.consumergenetics.com). Various companies state that the predictive value of
their genetic tests is insufficient as a useful basis for personalized nutritional and lifestyle
recommendations. It is still possible, however, that consumers will overestimate the predictive
value of the genetic tests (Gollust et al., 2002). Knowledge of an increased risk of disease may
affect the relationship between parents and children, and cause the parents to feel guilty about
the disorder itself and responsible for protecting the child from its impact (Lupton, 2001).
Excessive attention to genetic risk information could also decrease the attention to non-genetic
factors in disease development and lead to an overestimation of (non-validated) risk information
(Grob, 2008). Moreover, by accepting children’s samples submitted by their parents, some
companies neglect some of their own positions with regard to the sensitive and private nature of
genetic information. SeqWright states that “your genetic information is extremely sensitive. In fact,
it may be the most sensitive information there is and as new discoveries are made, and more is
learned about what your genes say about you, this information is likely to become evermore
sensitive over time” (www.seqwright.com). DeCODE claimed that “the only people who should be
able to see your genetic information are you and those with whom you choose to share it.”
(www.decodeme.com). Contrary to the latter two companies, which do provide testing in children,
it was precisely because of these “ethical, privacy and informed consent considerations regarding
genetic testing of minors for predisposition or carrier status of adult-onset genetic disorders”
(www.navigenics.com) that Navigenics decide not to process samples or information from
children who have not reached the age of majority.
The HGC supports the recommendations of the Advisory Committee on Genetic Testing’s Code
of Practice (1997) (Advisory Committee on Genetic Testing, 1997), which promotes the practice
of not supplying DTC genetic testing services to those under the age of 16 or to those not able to
make a competent decision on testing. The European Society of Human Genetics considered that

4

Based on: Borry P, Howard HC, Senecal K, Avard D. Direct-to-consumer genome scanning services. Also for
children? Nat Rev Genet 2009; 10(1):8. Borry P, Howard HC, Senecal K, Avard D. Health-related direct-to-consumer
genetic testing: a review of companies' policies with regard to genetic testing in minors. Fam Cancer 2009; 9(1):5159.Howard HC, Avard D, Borry P. Are the kids really all right? Eur J Hum Genet 2011.
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DTC genetic tests should not be offered to individuals who have not reached the age of legal
majority (ESHG, 2010).

6. Individualized medical supervision
Embedding genetic testing in a healthcare setting can ensure that adequate information is
provided to increase informed choice, that the informed consent procedure is made more optimal
and that there is a medical follow-up if necessary, as well as psychosocial counseling. The offer
of genetic tests through the Internet by commercial companies is liable to disconnect these
services completely from their usual embedding in a medically supervised context. The absence
of medical supervision for most DTC tests may compromise or fail to promote patient health,
especially in the case of carrier couples who may need intensive counseling on their reproductive
choices and on the risks for family members. It is striking that companies are usually interested in
selling tests, but not interested in supervising the medical follow-up. Most companies advise
consumers to seek medical supervision in the established healthcare system at their own
discretion. For example Pathway Genomics: “You should consult with a physician or other
appropriate healthcare professional regarding the diagnosis, treatment and prevention of any
disease or health condition.” (http://www.pathway.com/more_info/terms_of_service accessed
04/05/2010) At present, some companies have changed their policies and require a medical
prescription before a sample can be processed. The company also sends the results directly to
the physician for interpretation, which means that,, technically, they no longer sell tests directly to
consumers. The offer through physicians may eliminate some of the concerns that were raised
about information provision, but does not resolve the issue about the appropriateness of the test
sold.

7. Downstream impact on the healthcare system
“Apart from the false, misleading, non-substantial or even dangerous recommendations given or
drawn from tests offered via the internet, one general danger is that, with low-quality direct to
consumer genetic testing offers dominating the market, customers might lose confidence in the
future in genetic testing overall. Another more direct effect could be that customers who use
direct to consumer genetic testing and are left with complex, diffuse or meaningless information
will increasingly look for counseling at a publicly funded centre for medical genetics or with their
family doctor” (Hennen, 2008). In this way, DTC services challenge the organization of public
healthcare systems. DTC services may prompt consumers to visit healthcare professionals after
having had their risk of developing a disorder measured, which means that this could result in the
overconsumption of healthcare services. A study (ESHG, 2011) showed that there is already a
downstream impact on clinical geneticists, with consumers who have ordered tests that weren’t
validated and weren’t clinically indicated nevertheless seeking counseling on their test results.
Various companies that sell DTC genetic tests also don’t want to be burdened with a medical
follow-up. They often sell only the genetic tests and refer consumers to the healthcare system.
For example, “Consumer Genetics, Inc. strongly urges you to discuss the result of this genetic
test with your physician. You should not make any treatment decisions without first consulting
your doctor.” Or SeqWright: “This service cannot be used for medical diagnostic purposes. …
Clients with concerns related to the information provided through this service as it pertains to an
increased or decreased likelihood of developing a particular disease state, are encouraged to
seek medical advice. (…) SNP data are not commonly interpreted by medical professionals.
Therefore, SeqWright understands that your doctor may not be able to discuss your results in
detail. It is important that you understand that association studies merely provide a statistical
probability of a disease and do not serve to diagnose a disease state. With these thoughts in
mind, SeqWright strictly maintains that the information and diagnoses provided by medical
professionals take precedence over any information provided through SeqWright’s Personal
Genomic service.”

8. Other concerns
Other concerns with regard to the activities of DTC companies include the research activities
these companies conduct on submitted samples and the use of information without adequate
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informed consent or monitoring by a research ethics committee (Howard et al., 2010). In addition,
concerns were raised about what happens to the samples and data when a company goes
bankrupt (Zawati et al., 2011).

IV.

Direct-to-consumer genetic testing: various policy options
1. Introduction

With this long list of well-founded apprehensions regarding DTC genetic testing, it is no surprise
that a number of professional (American College of Medicine Genetics , 2006; Hudson et al.,
2007; ESHG, 2010) and governmental organizations (Gutman, 2005; Federal Trade Commission,
2006) and advisory bodies (HGC, 2003; HGC, 2007) have issued statements and reports warning
consumers to be wary of the claims made by companies selling these tests.5 The Belgian
National Committee for Bioethics (Belgian National Committee for Bioethics, 2004) issued a
statement on this subject in 2004. What is more startling and troubling is the lack of any concrete
and clear regulatory framework or basic oversight of such services and company practices
(Schmidt, 2008; Genetics and Public Policy Center, 2006). Discussions about this phenomenon
regularly reveal the shortcomings of the current regulatory frameworks (Kaye, 2008). As many
companies operate from the U.S.A., it will be crucial to see how this country will develop
regulatory oversight in the future. After the partnership announcement between Pathway
Genomics and the drugstore chain Walgreens to sell DTC genetic tests, the US Food and Drug
Administration (FDA) decided to investigate the activities of DTC companies more carefully
(Allison, 2010; Genetics and Public Policy Center, 2009). Between May and July 2010, the FDA
sent letters to various companies telling them that they were unable to “identify any Food and
Drug Administration clearance or approval number” (FDA, 2010). Moreover, in mid July 2010, the
FDA held a meeting to discuss the oversight of laboratory developed tests (LDTs) (FDA, 2010).
The issue of the (lack of) oversight of LDTs or “home brews” is closely related to that of DTC
genetic testing since many of the tests offered by DTC genetic testing companies could be
considered LDTs. Until now, the FDA has not required that most LDTs be reviewed for clinical
validity ( except for genetic tests that produce a result “for the purpose of diagnosing, treating, or
preventing disease” (eg: breast cancer and prostate cancer) (Genetics and Public Policy Center,
2010). Immediately after this FDA meeting, the Committee on Energy and Commerce of the US
House of Representatives held a public hearing on July 22, 2010 (Committee on Energy and
Commerce, 2010), during which the report Direct-to-consumer genetic tests. Misleading test
results are further complicated by deceptive marketing and other questionable practices by the
US Government Accountability Office (GAO) was presented. Although no concrete regulatory
changes have occurred since these events, it is to be expected that the FDA will take action in
the future.
In order to prepare for the event of DTC companies increasingly operating in European countries,
and in Belgium in particular, in the future, it is important that the Belgian health authorities take
the problems related to DTC genetic testing seriously and consider various policy options. The
following sections describe several fields in which actions might be necessary at the European,
Belgian and regional level.

5

For an overview see http://www.dtcgenetest.org/
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2. Revision of the European Directive on in vitro diagnostic medical
devices6
In Europe, the regulations on medical devices are set by three E.U. Directives, the third of which
is the Directive on In Vitro Diagnostic Medical Devices (IVD), which provides a regulatory
framework for all IVDs that are to be placed on the market within the EEA Member States,
Switzerland and Turkey. This Directive, which was published in 1998 and came into force in
2003, governs the safety, quality and performance of devices by setting out the essential
requirements that have to be addressed before placing a product on the market (e.g. labeling,
analytical and diagnostic performances), and, among others, the mandatory post-marketing
surveillance.
Although generally less burdensome than the regimes for pharmaceutical products, these
legislations share a number of key features: they are concerned with ensuring the safety and
performance of healthcare products. Regulating authorities have the possibility to remove existing
products from the market should serious problems arise.
Genetic tests with a medical purpose fall under the regulation of in vitro diagnostic medical
devices. It should be noted, however, that reagents which are produced within health-institution
laboratories for use in that environment and are not subject to commercial transactions are not
covered by the Directive for In Vitro Diagnostic Medical Devices (IVD).
Before placing a device on the market, the manufacturer must ensure that it meets the
requirements of the Directive. Manufacturers must prepare sufficient technical documentation to
demonstrate the conformity of their product, and the premarket review of this technical file is a
process known as conformity assessment. Conformity assessment procedures vary depending
on the risks posed by the device. Annex II to the Directive provides a list of a small number of
tests which are classified as high (list A) and moderate risk (list B). Only devices listed in Annex
II and devices intended for self-testing are subject to a conformity assessment by a third party,
viz. a Notified Body. This pre-market review is one way of ensuring truth-in-labelling, i.e. that the
manufacturer’s intended use for the product is supported by the clinical data on the test’s
performance as set out in the technical file, and summarized in the product label and in
promotional material. Human genetic testing would generally not fall within Annex II, and would
therefore not be subject to a third party conformity assessment.
The Directive sets out three criteria on the basis of which tests are to be added to Annex II: “(i)
whether total reliance has to be placed on the result obtained with a given device, this result
having a direct impact on subsequent medical action, and (ii) whether action taken on the basis of
an incorrect result obtained using a given device could prove to be hazardous to the patient, to a
third party or to the public, in particular as a consequence of false positive or false negative
results, and (iii) whether the involvement of a notified body would be conducive to establishing the
conformity of the device.” But whilst there is a set of criteria, there appears to be little consistency
in what is currently classified as moderate-risk and what is looked upon as low-risk. Thus,
Chlamydia tests are listed in Annex II, List B, but no other tests for sexually transmitted diseases
are; PSA is also on List B, but no other cancer test is; there is one hereditary disorder, PKU, but
no others. Furthermore, experience has shown that a list-based approach to classification is not
an effective or future-proof risk classification mechanism for devices based on novel
technologies. Due to the specific wording of Annex II, novel devices may not be subject to the
6

Based on: ESHG - European Society of Human Genetics. Official response of the European Society of Human
Genetics to the Public consultation on the revision of Directive 98/79/ec of the European Parliament and of the
Council of 27 October 1998 on in vitro diagnostic medical devices 2010. Internet:
https://www.eshg.org/fileadmin/www.eshg.org/documents/ESHG/ESHG-IVD-def.pdf
Eurogentest. Official response of the EuroGentest Network of Excellence in Genetic Testing to the Public
consultation on the revision of Directive 98/79/ec of the European Parliament and of the Council of 27 October 1998
on in vitro diagnostic medical devices 2010. Internet:
https://www.eshg.org/fileadmin/www.eshg.org/documents/received/EuroGentestResponseToIVDDRevisionConsult
ation.pdf
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requirements laid down for high-risk devices,, which results in inconsistency. For instance, GenProbe’s PCA3 test quantifies the PCA3 mRNA in a patient's urine sample as a marker for
prostate cancer, thus performing exactly the same clinical function as the PSA test, yet it is not
included in Annex II, List B.
In 2008, the European Commission held a public consultation concerning a recast of the medical
devices directives. This was complemented by a public consultation held in 2010 focused on the
technical aspects of the revision of the In Vitro Diagnostics Medical Devices Directive. The
answers provided in the context of this public consultation confirmed the quasi unanimous
support in favour of adopting a risk-based classification grounded on the Global Harmonisation
Task Force (GHTF) Model. Such a risk-based classification would have a positive impact in terms
of flexibility, enhancing public health protection whilst enabling a timely access to the market for
new tests. In addition, the regulatory framework would become more robust to the technological
progress. The GHTF model is a four-class system ranging from high- to low-risk depending on
the potential impact on public health and/or the individual patient. The GHTF model places all
genetic tests into the Class C category, requiring a third party conformity assessment.
There is an increasing availability of tests predicting susceptibility to common diseases such as
stroke and diabetes. For the most part, such tests predict relatively minor modifications of an
individual’s risk and some believe that such susceptibility tests should not be treated with as strict
regulatory scrutiny as genetic tests which provide information with much greater clinical impact,
such as diagnosis of Huntington Disease or Cystic Fibrosis. However, risk classification is based
on the probability as well as the severity of harm (see GHTF definitions, section 4), and there is
good reason to consider that the probability of harm is greater with this class of tests, largely
because of the continued uncertainty of the science, the highly polygenic nature of most common
diseases, the fact that no more than a small portion of what is estimated to be the hereditary
component of common diseases has been discovered to date and the speed with which genetic
discoveries are being placed on the market (often as direct-to-consumer tests). Moreover, there is
in some cases the possibility of severe harm. For instance, there is anecdotal evidence of people
considering prophylactic surgery in the wake of being told they are at increased risk of cancer,
even when the increased risk is relatively minor (Stein, 2010). As a result, it seems reasonable to
require susceptibility tests to be subject to pre-market review of the sort applied to tests at a class
C level.
Ambiguous risk classifications may offer manufacturers significant scope for constructing the
intended uses creatively and pave the way for discrepancies between the stated intended use
and the use promoted in practice (for instance, in the USA the PSA test was approved for
monitoring patients diagnosed with prostate cancer but promoted for screening use). With regard
to the classification of cancer testing according to the GHTF model, devices intended for cancer
diagnosis would be classified in Class C, whereas screening tests would fall under Class B. Such
a distinction may make sense in principle but may be difficult to implement in practice, and may
lead to intentional down-classification of the device by the manufacturer. Regulatory strategies
and a rigorous surveillance of post-market activity would have to be set up to deal with this and
would include requiring manufacturers to include prominent warnings about the lack of
data/approval for off-label uses on their label/instructions or requiring them to provide evidence
on the most common clinical applications. With regard to personalized medicine, assays intended
for selective therapy and management would fall within Class C, unless the clinical decision
should take account of further investigation of clinical signs and symptoms. Then a downclassification to Class B is possible. The danger remains that the user, and in case of DTC
genetic tests, the lay person, would not be able to identify the subtle distinctions in the
instructions for use. It is preferable to clearly describe and limit/restrict the devices that fall under
Class C. With regard to personalized medicine the revised legislation should clearly define what
is understood by ‘companion diagnostic’. With regard to the classification of devices intended to
be used in screening for or in diagnosing cancer, classification of both types of devices in Class
C is recommended. Furthermore, there are some categories of tests in development which might
raise concern but are not discussed within the GHTF model. For instance, there is a great deal of
interest in using new genomic/proteomic biomarkers for early identification of Alzheimer’s
disease. Such applications are fraught with potential dangers, in part because of the well− 18 −
Conseil Supérieur de la santé
www.css-hgr.be

established problems associated with the trade-off between clinical sensitivity and clinical
specificity in screening tests, but also because of the difficult clinical validation in case of a
condition like dementia, which contains a broad spectrum of phenotypic variation. The new risk
classification schema should be informed by a horizon-scanning exercise to identify the range of
new tests being developed which may not have been considered during the development of the
GHTF model. Looking to the future, the classification of novel and ambiguous tests will need an
EU-level body that is capable of responding with a harmonized decision within short notice, thus
enabling the prompt implementation of decisions taken in order to avoid market disruption.
Decisions made by individual notified bodies or competent authorities would be liable to result in
inconsistency.
Both a EuroGentest document and a document from the European Society of Human Genetics
(Eurogentest, 2010; ESHG, 2010) advance that the Directive should be revised in order to
address the problems arising from DTC genetic tests on an EU-wide basis. The EuroGentest
document believes that concerns about the quality of service and lack of medical supervision
should be addressed by identifying those tests which may be made available on a direct-toconsumer basis and those which may only be provided under medical supervision. This should
not only be done for genetic tests but for all IVD devices. DTC advertising of tests which are
classified as prescription-only should be illegal. The Eurogentest document suggests that the
following types of genetic tests should, without exception, be classified as prescription-only:
diagnostic tests (i.e. tests intended to diagnose a medical condition in a person with symptoms
and/or signs); pre-symptomatic tests (i.e. tests intended to predict that an asymptomatic person
has a high probability of developing a condition), carrier tests (i.e. tests intended to show that a
person is a carrier of a condition, so that although they are not themselves affected, there is a risk
they may have affected children). In parallel, this document advances that, in some cases, tests
could be made available DTC: susceptibility/predisposition tests (i.e. tests intended to predict the
absolute lifetime risk of an individual developing a condition, where the probability is relatively low
compared with the types of risks identified by pre-symptomatic tests) and nutrigenetic tests (i.e.
tests used to provide information about how an individual responds to a particular nutrient or diet.
However, the EuroGentest response also advanced that susceptibility tests for serious or
potentially fatal diseases should not be available DTC (e.g. for cancer or stroke), particularly
where the test may cause undue anxiety or may result in serious preventive measures (e.g.
prophylactic surgery in case of cancer). Although arguments can be brought to try to distinguish
between genetic tests that could be classified as prescription-only and genetic tests that could be
provided directly-to-consumers, such a clear-cut classification is difficult to make. Therefore, the
document of the European Society of Human Genetics pleads in favour of channeling all healthrelated genetic tests through medical supervision. In its recent statement on Direct-to-consumer
genetic testing for health-related purposes, the European Society of Human Genetics stated that
“The offer of genetic tests providing health-related information, in the absence of clinical
indications and individualized medical supervision, may compromise patient health. Key concerns
are the provision of sufficient information about the purpose and appropriateness of testing, its
possibilities and limitations, as well as the clinical significance of testing. An involvement of
independent medical professionals could avoid the waste of money on tests that are clinically
irrelevant. In addition, the cost and adverse psychosocial effects of unnecessary follow-up or
medical investigations could be avoided” (ESHG, 2010). Whether or not genetic tests are
provided directly-to-consumers or directly-to-doctors, rule 3 of the GHTF risk-classification model
should be followed in order for concerns about the quality of the tests to be addressed by
subjecting them to a pre-market review that will ensure truth-in-labelling and truth-in-promotion.

3. International framework on the provision of genetic tests7
In Europe, an additional protocol to the European Convention on Human Rights and Biomedicine
was approved by the Committee of Ministers of the Council of Europe on 7 May 2008 concerning
genetic testing for health purposes (Council of Europe, 2008) . This additional protocol deals
partly with direct to consumer services. In Article 7.1., this document states that “a genetic test for
7

Based on Borry P. Europe to ban direct-to-consumer genetic tests? Nat Biotechnol 2008; 26(7):736-737.
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health purposes may only be performed under individualized medical supervision.” As we can
read in the explanatory report, this article has been “driven by the concern to enable the person
concerned to have suitable preliminary information with a view to an informed decision regarding
the carrying out of this test and, if appropriate, to have access to an appropriate genetic
counseling. A precise evaluation of the situation of the person concerned, involving direct contact
with him or her, is a determining element in that respect. A mere telephone conversation with a
medical doctor, for example, does not allow for such evaluation” (Council of Europe, 2008). If this
restriction is enacted in the various Member States, this might create limitations to companies
currently offering direct-to-consumer services. Among other issues, this additional protocol
emphasizes the importance of genetic counseling, free and informed consent, protecting those
unable to give their consent, the right to privacy and the right to information. This additional
protocol should be read in relation with the original Convention. In total, out of the 47 Member
States of the Council of Europe,
35 have signed and 28 have ratified
(http://conventions.coe.int/Treaty/Commun/ChercheSig.asp?NT=164&CM=8&DF=5/19/2008&CL
=ENG) the original Convention to date. Ratification is needed before a State can be bound by a
treaty. Belgium has not signed and ratified it yet. It is not possible to sign and ratify the additional
protocol unless the original convention has been signed and ratified. However, it is possible to
take over some of the content of the original convention and the additional protocol in separate
legislations. This is for example what various European countries have done (see below).

4. National legislation on the provision of genetic tests8
Various European countries have legislation that provides a well-elaborated regulatory framework
for the provision of genetic tests. Here, we focus on the existing legislation in France, Germany,
Switzerland and Portugal and on how these regulatory frameworks have framed DTC genetic
testing.
France
In France, genetic tests are well described and framed in the context of health and this legislation
could apply to the DTC context. According to French Law (Article 16-1 Civil Code), genetic tests
can only be performed for an individual for “medical or scientific research purposes”. When
carried out in a medical context, the genetic analysis should be carried out with one of the
following goals: (a) to give, confirm or refute the diagnosis of genetic disease in an individual; (b)
to detect characteristics of one or more genes, which may be the cause of developing a disease
by a person or family members potentially affected; or (c) to adapt the medical care of a person
according to his/her genetic characteristics (Article R1131-1 Public Health Code). As a
consequence, it is not possible to have access to genetic tests for any another purpose in France,
for example simply to obtain information. Moreover, the Public Health Code provides some
complementary provisions with regard to (a) the quality of laboratories and scientist training and
(b) the mandatory medical relationship. Firstly, in order to perform genetic tests in France,
laboratories need to be granted specific authorization delivered for a 5-year period, by the Head
of the Regional Agency for Health after consultation with the Biomedicine Agency (Article R113114, Public Health Code). In the same way, geneticists must meet a specific requirement to
perform genetic tests. They must be specifically trained to be able to verify the results of a genetic
analysis (Articles R1131-6 and R1131-7, Public Health Code). Secondly, the use of genetic tests
in the clinical context means that the relationship between the user (patient) and the provider
(medical doctor) should be defined as a ‘medical relationship’. Any other use outside of this
context is illegal and cannot be covered by the following provisions. The French law lays down
the details on meeting various obligations regarding the terms according to which information
should be provided to the patients (or their family), the tests should be prescribed and the results
announced (Articles R1131-4 and following). The law is also strict on the requirements for
8
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consent, which must be obtained in writing after the patient has been informed on the nature and
the purposes of the test. This regulation stresses the importance of the information delivered by a
medical doctor or the explaintions provided by a genetics counsellor being of high quality. During
the revision process of the French Bioethics law (Loi n° 2004-800 du 6 août 2004 relative à la
bioéthique, JO n° 182 du 7 août 2004 modifiant la Loi n° 94-653 du 29 juillet 1994 relative au
respect du corps humain et la Loi n° 94-654 du 29 juillet 1994 relative au don et à l'utilisation des
éléments et produits du corps humain, à l'assistance médicale à la procréation et au diagnostic
prénatal), some of the preparatory reports underlined the need to elaborate specific provisions
with regard to DTC genetic testing. Considering that DTC tests are sold at an international level
and that anticipating the scope of the consumer demand in France will be very difficult, these
reports have encouraged the legislator to adopt two kinds of provisions. The conclusions of the
reports proposed that, first, prohibition for individuals to use the results of these tests in France
should be enshrined in law and, second, that the Biomedicine Agency should be tasked with
monitoring the websites offering these tests to ensure their quality and validity. (Office
parlementaire des choix scientifiques et technologiques (« L’évaluation de l’application de la loi
du 6 août 2004 relative à la bioéthique », 20 novembre 2008), Agence de la biomédecine (« Le
bilan d’application de la loi de bioéthique du 6 août 2004 », 2008) ; mission d’information sur la
révision des lois bio éthiques (Rapport d’information n° 2235 déposé le 20 janvier 2010).
Finally, the new Bioethics law which entered into force on July 7th, 2011(Law n°2011-814 of July
the 7th 2011, published JORF n°0157 July the 8th 2011, page 11826) has implemented most of
these proposals. The most significant of these is that, from the perspective of individual rights,
the French Public Health code for the first time prohibits individuals from requesting a genetic test
for themselves, or for a third person, or for identification through their DNA profile, outside the
conditions laid down by the law (Article L.1133-4-1). This action is punishable under Article 22628-1 of the Criminal Code by a fine of 3.750 Euro. Second, from the institutional perspective, the
French Bioethics law reinforces the conditions to be fulfilled by the laboratories that perform
genetic tests. In particular, the new Article L. 1131-2-1 (Public Health Code) specifies that only
authorized and accredited laboratories may analyse the genetic characteristics of a person, or
identify a person through their DNA profile (which excludes companies which are not considered
as laboratories). Finally, the Biomedicine Agency is unlikely to be in charge of website
surveillance, this being difficult to manage. Nevertheless, the new law tasked the Agency with a
new mission, which is to “make information about the uses of direct to consumer genetic tests
available to the public and to elaborate a benchmark for the evaluation of their quality” (Article L.
1418-1 paragraph 9, Public health code). The law does not lay down the modalities for
implementing this measure. It will be the Biomedecine Agency that will be in charge of acting as
an independent body and choosing the best way to ensure and fulfil this mission.
Germany
In Germany, there is no legislation that specifically addresses the issue of DTC genetic testing.
However, on 24 April 2009 the German Bundestag passed the Human Genetic Examination Act
(The Genetic Diagnosis Act, GenDG) (Bundesrat, 2009), which covers some aspects of these
genetic testing services. A prior aim of this law, which came into effect on the 1 st of February
2010 (Sec. 27 para. 1; for divergences see sec. 27 paragraph 2 to 4), is on the one hand
enhancing the right to informational self-determination concerning the carrying-out of diagnostic
or predictive genetic tests, and on the other hand, protecting against abusive use of the
information obtained from genetic testing and screening. The Act however focuses on tests
carried out under specific circumstances. As art 2 sec. 1 points out, the act only applies to genetic
examinations and genetic analyses conducted within the framework of genetic examinations
involving born natural persons, as well as embryos and foetuses during pregnancy and the
handling of genetic data and genetic samples gained thereby for medical purposes, for purposes
of determining descent as well as in the insurance and employment sectors. This Act does not
apply to genetic analyses or the handling of genetic samples or genetic data for research
purposes, nor does it concern applicable regulations relating to criminal procedures or the
Infection Protection Act.
− 21 −
Conseil Supérieur de la santé
www.css-hgr.be

According to sec 7 paragraph 1 of the Act, a diagnostic genetic examination may only be
undertaken by physicians and a predictive genetic examination may only be performed by
medical specialists in the field of human genetics or other physicians who have qualified
themselves via the acquisition of some specialist designation for genetic examination within their
specialist area. Paragraph 2 states that the genetic analysis of a biological sample may only be
carried out within the scope of a genetic examination and by the medical person in charge or by a
person or institution commissioned by the medical doctor in charge. Paragraph 3 finally holds that
genetic counselling according to sec 10 may only be undertaken by physicians named in
paragraph 1 and who are qualified to provide genetic counselling.
Furthermore, a precondition for valid informed consent is the clarification presented in sec. 9
para. 1-3: “Before obtaining consent, the medical person in charge must inform the person
concerned on the nature, meaning and consequences of the genetic examination. After being
informed the person concerned must receive sufficient time for consideration before deciding to
provide consent. The clarification covers in particular: (1) the purpose, type, scope and
significance of the genetic examination including the results attainable in the course of the
purpose of the examination and with the designated means of examination; the foregoing also
includes any genetic characteristics which are to be examined and which are significant in terms
of avoiding, preventing or treating any illness or health condition; (2) the health risks for the
person concerned which are connected to the knowledge of the results of the genetic
examination and the procurement of the necessary biological sample (…); (3) the intended use of
any sample as well as the results of any genetic examination or analysis; (4) the right of the
person concerned to revoke his or her consent at any time; (5) the right of the concerned person
to not have to know results (…).”
Under this legislation, the DTC provision of genetic tests is clearly restricted in Germany. Genetic
tests can only be carried out by a medical doctor after having provided sufficient information
concerning the nature, meaning and consequences of the genetic test and after the person
concerned has given his/her consent. The German law described in this section does not regulate
tests for research purposes, but companies cannot simply circumvent this legislation by
suggesting that their tests are for research and educational purposes only. However, the mere
selling of test kits and the application of DTC GT outside the areas described are not prohibited
per se, and individuals purchasing tests from abroad will not be penalized. Finally, it must also be
noted that the legal debate over the DTC issue has only just begun, which means that many
questions are still open. In particular, the relevance of self-determination as a legal concept and
the degree to which German law requires the person concerned to be protected from his/her own
decisions remains to be clarified.
Switzerland
In Switzerland, the conditions under which human genetic testing may be performed are
regulated under the Federal Act on Human Genetic Testing (Federal Assembly of the Swiss
Confederation, 2004) from 8 October 2004 (Sprumont, 2004). The genetic tests offered directlyto-consumers correspond to the definition of ‘genetic in vitro diagnostic medical devices’ as
formulated by Article 3j of the above mentioned law: “ready-to-use products for the determination
of characteristics of human genetic material”. These tests are covered by Article 9 of this Act,
which reads as follow: “(1) It is forbidden to supply genetic in vitro diagnostic medical devices to
individuals for a purpose which cannot be considered part of those individuals’ professional or
commercial activities; (2) The Federal Council may, having consulted the Expert Commission for
Human Genetic Testing, make provision for exceptions to this prohibition provided the products
are used under medical supervision and misinterpretation of the test result is not possible.”
The Act has been completed by two ordinances: the Federal Council Ordinance on Human
Genetic Testing from 14 February 2007 (Federal Assembly of the Swiss Confederation, 2007)
and the Federal Department of Home Affairs Ordinance on Human Genetic Testing from 14
February 2007 (Federal Department of Home Affairs, 2007). None of these regulations provide
for an exception to Article 9 of the Act prohibition for DTC genetic testing. To the best of our
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knowledge, no request has been submitted to the competent authorities to date to obtain the right
to benefit from the exceptions mentioned in the Act. One could therefore conclude that such tests
remain unlawful in Switzerland.
In fact, the Act makes it a criminal offense to infringe this prohibition as stated in Article 38: “(1)
Any person who, in contravention of Article 9 paragraph 1, wilfully supplies genetic in vitro
diagnostic medical devices to individuals for a purpose which cannot be considered part of those
individuals’ professional or commercial activities shall be liable to a fine; (2) If the act is committed
for commercial gain, the penalty shall be a custodial sentence not exceeding three years or a
monetary penalty.”
Yet, it should be underlined that the prohibition or at least the severe restriction imposed by the
law is limited to putting these devices on the market, and does not apply to their use. The law
does not provide for any explicit sanctions against those who import such tests for their own
personal use. The issue is indeed very similar to that of importing therapeutic products of any
kind. In practice, this is tolerated by the law as long as it remains limited to personal use and does
not present a risk in terms of public health. For genetic testing, there is also another dimension as
there are many companies advertising on the Internet that offer simple and rather inexpensive
paternity tests (Sprumont, 2003). The key point in this case is that the test requires testing not
only the potential father(s) but also the child. When the latter is a minor, there is a clear conflict of
interest in the “father” consenting on behalf of the child, especially when he is not actually the
legal father. Courts have already ruled that such tests are invalid and may not be used to
challenge the family relationships between a man and a child. There could also be an issue of
liability, as the test could be considered as an infringement of the personal rights of each person
whose DNA is analyzed without their consent (Büchler, 2005) – without mentioning the rights of
the legal parents if their family relationship is refuted – and therefore pave the way for obtaining
indemnities.
Portugal
In Portugal, the Law n°12/2005 of 26 January 2005 defines the concept of health information and
genetic information, and sets forth rules for the collection and preservation of biological products
for genetic testing for clinical or research purposes. In Article 10 of this law, different genetic tests
are categorized based on use: tests to be used for the detection of carriers of recessive
disorders; pre-symptomatic tests for monogenic diseases; predictive tests allowing the detection
of susceptibility genes; pharmacogenetic tests; prenatal tests and tests used for screening.
According to Article 9.2 of the Law nº12/2005, the detection of the heterozygosity status of
recessive diseases, the presymptomatic diagnosis of monogenic diseases and the tests for
genetic susceptibility in healthy persons can only be carried out upon request from a medical
geneticist, following a genetic counselling consultation and subject to the express written and
informed consent of the person in question. Article 9.7 also advances that when there is a risk of
severe, late-onset diseases that appear in early adulthood and for which there is no cure or
proven effective treatment, the carrying out of any presymptomatic or predictive testing must be
preceded by a previous psychological and social evaluation and requires patient follow-up after
the delivery of the test results. Besides, Article 17.3 also states that every citizen has the right to
receive genetic counselling and, if appropriate, psychological and social support, before and after
heterozygosity, presymptomatic, predictive or prenatal genetic tests. In this context, it is also
important to state that Portugal ratified the Oviedo Convention (Council of Europe, 1997), through
Presidential Decree nº 01/2001, which means that the aforementioned Convention has force of
law throughout the national territory. According to Article 12 of this convention, “tests which are
predictive of genetic diseases or which serve either to identify the subject as a carrier of a gene
responsible for a disease or to detect a genetic predisposition or susceptibility to a disease may
be performed only for health purposes or for scientific research linked to health purposes, and
subject to appropriate genetic counselling” (Council of Europe, 1997). Finally, in July 2008, the
National Council of Ethics for the Life Sciences issued an opinion according to which genetic
testing for health purposes should not be offered directly to the public, in compliance with
fundamental ethical principles. This document is not a legally binding document.
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Based on these provisions, various jurists advance that DTC genetic testing is forbidden in
Portugal (Sequeiros, 2011). However, Article 15 of Law nº 12/2005 still confers to the
Government the responsibility of regulating the conditions under which genetic tests should be
available and conducted. The aim is to prevent tests from being made available by national or
foreign laboratories that do not have the support of a proper and multidisciplinary medical team,
and to avoid the possible over-the counter marketing of this type of tests. Notwithstanding this
legal provision and an Order, issued in September 2008, by the Ministry of Health, for the
creation of a task group in charge of regulating the Law nº 12/2005, there are still no regulations
that determine measures for accreditation, certification and licensing of public and private
laboratories responsible for genetic testing. As a consequence, no specific legislation addressing
DTC genetic testing has been enacted yet and, according to some authors, there are no real legal
provisions prohibiting DTC genetic testing services.
Belgium
In Belgium, no specific legislation forbids or regulates the provision of DTC genetic tests. A Royal
Decree of 14 December 1987 (Published in the Belgian Official Gazette of 25 December 1987)
lays down the rules for the provision of genetic testing in the Centres for medial Genetics in
Belgium. Additionally, the Royal Decree of June 7th, 2007, modifying the Royal Decree of
September 7th, 1984, sets requirements for laboratories performing reimbursed molecular
biological tests for the determination of acquired pathologies in human genetic material. The only
legal basis applying to DTC genetic tests could be found in Article 2 of the Law on the practice of
healthcare professions (Royal decree n°78 (Belgian Official Gazette of 14.11.1967)) 9, which
stipulates that a physician shall be involved in the practice of medicine. It follows that, if a given
DTC genetic test falls under the practice of medicine, a physician shall be involved and the Law
on patient rights shall apply. In this respect, it is important to determine whether a DTC genetic
test could be considered as pertaining to the ‘practice of medicine’. As we know, most DTC
companies write in their ‘terms of services’ that they do not practice medicine, and that their tests
should not be considered medical information, but that they only serve “informational purposes.”
Whether or not this statement would stand further legal or judicial scrutiny has yet to be proven.
In Flanders, the Flemish regulatory framework on screening has been laid down in the Flemish
Parliament Act of 21 November 2003 concerning the preventative health policy. Within the
framework of disease prevention and based on the Decision of the Flemish Government of 12
December 2008 on population screening in the framework of the prevention of illness, Flanders
organizes population-based screening programmes, which are generalized and structured forms
of detection, or screenings for specific diseases or risks in people who are, in principle, free of
health complaints. This method allows for early diagnosis and thus for either obtaining better
treatment results, or preventing complications. The Flemish Government aims to protect the
population against unessential or unproven screening and to ensure the quality of population
based screenings. Although DTC genetic testing might fall under this regulatory framework, the
Flemish authorities (until now) have not stipulated that DTC genetic tests fall under this
legislation. That being said, if healthcare professionals or pharmacists are involved in the
provision of DTC tests, this practice does fall under this legislation.

9

Article 2: [Koninklijk besluit nr 78 betreffende de uitoefening van de gezondheidszorgberoepen] “Niemand mag de
geneeskunde uitoefenen die niet het wettelijk diploma bezit van doctor in de genees-, heel- en verloskunde, dat
werd behaald in overeenstemming met de wetgeving op het toekennen van de academische graden en het
programma van de universitaire examens, of die niet wettelijk ervan vrijgesteld is, en die bovendien de voorwaarden
gesteld bij artikel 7, (...) niet vervult.”
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5. Screening legislation10
The Netherlands has no legislation that specifically addresses DTC genetic testing (van
Hellemont et al., 2011). In principle, companies are allowed to offer DTC genetic tests to the
public. However, the Dutch Act on population screening (henceforth Act), by way of a licence
system, seeks to protect individuals against screening programmes that pose a potential health
threat. This legal framework was introduced to establish and guarantee a fair balance between
individuals’ right to self-determination and the need to protect them against (potentially) harmful
screening programmes (Van der Maas et al., 2000). Hence, although the Act on population
screening was not developed to regulate the access and the use of DTC genetic tests
specifically, it does apply to certain of these tests.
In this Act, population screening is defined as “a medical examination which is carried out in
response to an offer made to the entire population or to a section thereof and to detect diseases
of a certain kind or certain risk indicators, either wholly or partly for the benefit of the persons
examined’. The key word in the definition is ‘offer’. DTC genetic tests which predict diseases
based on risk indicators fit within this definition due to the fact that companies advertise and offer
their genetic tests directly to the public in magazines, newspapers and through the Internet. The
fact that individuals visit the website or the web shop of ‘test companies’ on their own initiative
makes no difference when classifying DTC genetic tests as population screening.
According to the Act, some forms of DTC genetic tests can only be carried out with a permit
issued by the Dutch Minister of Welfare and Sports. Offering and carrying out DTC genetic tests
for detecting (risk factors of) cancer and (risk factors of) ‘incurable’ diseases –which can neither
be treated nor prevented- without a licence is against the law in the Netherlands. Moreover,
performing these tests without permission is a punishable offence (Article 3 (1) and Article 13).
Based on Article 7, the Dutch Minister in charge can refuse to grant a licence if a test is
scientifically unsound, is not in accordance with the professional medical practice standards or if
the expected benefit is not in balance with the (potential) health risks. The Act does not set up
quality norms for the information to be provided to the consumers of DTC genetic tests, nor for
the consent to use samples and the counselling to be provided to the customers. Nevertheless,
DTC genetic testing companies wishing to sell genetic tests for detecting (risk factors for ) cancer
and (risk factors for) ‘incurable’ diseases have to comply with the professional medical practice
standards, which include the protection of the main patients’ rights laid down in the Dutch Civil
Code.
Furthermore, the Dutch ‘Medical Treatment Contracts Act’, as part of the Dutch Civil Code,
applies to all contracts whereby a healthcare provider undertakes to provide medical services.
The main purpose of this ‘Act’ is to clarify and strengthen the legal position of the patient. It lays
down the rights and obligations of care providers and the patient. Among other things, it sets up
quality norms for the information to be provided, for obtaining consent and handling confidential
patient data. According to the ‘Medical Treatment Contracts Act’, healthcare providers have to
give information about the indication, the proposed treatment, alternatives, prognoses, risks and
possible side-effects prior to initiating a medical intervention. The Dutch licence system
guarantees normative criteria for DTC genetic tests aimed at detecting (risk indicators of) cancer
and (risk indicators of) ‘incurable’ diseases. This legal framework effectively prevents individuals
from gaining access to some DTC genetic tests with a questionable validity and clinical utility in
the Netherlands.
However, from the beginning there was confusion about the scope of the Act, and thus
uncertainty about the requirement of obtaining a licence. The Health Council -a scientific advisory
body- has been allotted the task of advising the Minister on the provision of a licence to
applicants under the Act (Article 6). The Dutch Health Council has written several reports to
clarify the scope of the Act. Despite these helpful reports certain uncertainties remain that are
probably inherent to the use of terms like ‘population screening’, ‘offer’ and ‘incurable’. In the light
10

The description of the legal provisions in the Netherlands is taken over from Borry P, van Hellemondt R, Sprumont
D, Fittipaldi Duarte Jales C, Rial-Sebbag E, Spranger TM et al. Legislation on direct-to-consumer genetic testing in
seven European countries. in review 2011.
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of these difficulties, there was already a call to revise the Act to enhance its effectiveness over 10
years ago (Van der Maas, 2000).
Flanders too has an Act on Screening. However, in contrast to the Dutch regulatory framework,
the Flemish authorities do not consider DTC genetic tests to fall under the application of the
Flemish Act on Screening at the moment (unless they are provided by healthcare professionals
or pharmacists). In Wallonia or Brussels, no legislation is in place that regulates the provision of
DTC genetic tests in the context of screening legislation.

6. Implementation of existing legislation on information services11
In this context, the advice elaborated by the Belgian Advisory Committee is relevant: “As regards
the bringing of genetic tests onto the market in Belgium via the Internet, reference should be
made to the law of 11 March 2003 on certain legal aspects of the services of the information
society (Belgian Official Gazette of 17.03.2003) and relevant royal decree of enforcement of 7
May 2003 (Belgian Official Gazette of 07.07.2003), as well as the law of 8 December 1992 for the
protection of personal privacy, in respect of the processing of personal data (Belgian Official
Gazette of 18.03.1993). The law of 11 March 2003 is applicable to all “information services”. This
therefore concerns all services provided by electronic means, i.e. which are originally sent and
received by the recipient with the aid of computer equipment, even if for example a part of the
service is provided physically. Predictive genetic tests sold via web sites fall under this law, even
if the blood samples or results are sent by post. Pursuant to Article 5 of this law, the provision of
information society services by a service provider established in Belgium must comply with the
requirements in force in this country. Therefore, every site which offers this kind of service and is
established in Belgium is subject to Belgian law and in particular to the law on the protection of
privacy (confer infra). The Royal Decree of 7 May 2003 implementing the law of 11 March 2003
moreover determines that the services of the General Board of Control and Arbitration of the
federal Department for Economic Affairs can take specific measures for the limitation of the free
traffic of an information society service offered by a provider established in another European
Union Member State. In addition to the fairly cumbersome procedure which this rule provides for,
the limitation solely to web sites established on the territory of EU countries clearly significantly
curtails its scope. As regards sites which sell genetic tests and are not established in Belgium but
can be accessed from this country, the Law of 11 March 2003 in some cases makes it possible
for service providers who “host” these sites to be held liable. A “site host” established in Belgium
with sites on which genetic tests are offered for sale could be held liable if it did not take prompt
action to remove the information or render access to it impossible as soon as it became aware of
the illegal nature of the activity or information on its server. Data such as the biological samples
needed to carry out a genetic analysis constitute personal data that fall within the scope of the
Law of 8 December 1992 on the protection of privacy in relation to the processing of personal
data. This law is applicable to the processing of personal data within the framework of activities
by a body established in Belgium (site selling genetic tests which is established in Belgium), but
also when the party responsible for processing the personal data is not established within the
European Union, but calls upon automated or non-automated resources which are located in
Belgium for the processing of personal data. All cases of genetic data collected on Belgian soil by
sites selling genetic tests consequently fall within the scope of the law, irrespective of the
nationality of the person concerned. The Law and its implementing Decree of 13 February 2001
(Belgian Official Gazette of 13.03.2001) lay down a number of principles that apply to all
processing of personal data. For example, these texts regulate the way in which the collected
data should be stored, as well as the subsequent use that is made of them. But for the person
concerned to give their consent, personal data on health may only be processed under the
responsibility of a professional practitioner in the healthcare sector and certain information should
be given to the person concerned at the time these data are collected. The Law provides for
11

This section has been copied from: Belgian Advisory Committee on Bioethics. Opinion no. 32 of 5 July 2004 on the
free availability of genetic tests. 2004. www.health.fgov.be/bioeth.
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penalties for failing to observe the legal provisions. The same principles for the protection of
personal data are applied in other countries of the European Union. These principles are based
on European directive 95/46/EC on the protection of individuals with regard to the processing of
personal data and on the free movement of such data. ”

7. Information provision to healthcare professionals and the general public
As with any new market, the commercial success for DTC GT companies will depend greatly on
the public demand for these services. This consumer demand will in turn depend on many
factors, including consumers’ desire or need to obtain genetic testing services outside of the
traditional healthcare system. With this in mind, the DTC model of genetic testing may have
underestimated the consumer’s attachment to their physician. A report by the investment bank
Burril & Company (San Francisco) revealed that physicians remain the most likely source to
which individuals will turn for health and genetic information (www.burrillandco.com). A few
studies also showed that two thirds of consumers who ordered DTC genetic tests shared their
test results with their healthcare professional or were planning to do so (McGuire et al., 2009). In
general, the DTC model raises concerns in potential consumers over the reliability of the tests,
security issues as regards the use made of their DNA,as well as the privacy of genetic risk
information, and generates a lack of confidence in non face-to-face genetic counseling (Wilde et
al., 2010). Bearing this in mind, it is not surprising that some companies have recently opted for
DTC advertising instead of selling their services directly-to-consumers. They have combined DTC
advertising with the involvement of regular healthcare professionals, who then order the test for
their patients. Depending on the test, some companies require an order from a physician (e.g.
www.hairdx.com) or an oncologist (e.g. www.collabrx.com). The company Counsyl,
(www.counsyl.com) which offers pre-conceptional carrier testing, has changed its policy since its
launch in February 2010. At the time, Counsyl underlined the possibility of ordering the test
directly from the company: “You can order the test directly from our website to receive your kit
immediately. Everyone has a prescription: the American College of Medical Genetics (ACMG)
recommends that adults of reproductive age be offered carrier testing for cystic fibrosis and spinal
muscular atrophy, two of the many conditions assayed by the Universal Genetic Test.
Alternatively, you may get the test through your doctor.” (https://www.counsyl.com/learn/easy/
accessed 04/05/2010) Since May 2010, however, testing from Counsyl can only be requested
through a physician and therefore consumers first need to find a physician who will prescribe the
test. The company also sends the results directly to the physician for interpretation, thereby,
technically no longer selling tests directly-to-consumers. (https://www.counsyl.com/learn/easy/
accessed 06/06/2010). The offer through physicians may put to rest some of the concerns that
arose about information provision, but the issue of whether or not the test provided is appropriate
remains. In this context, it is increasingly important for physicians to act as a gatekeeper for tests
that may prove to be inappropriate. It is therefore concerning that some of these companies
provide lists of medical doctors on their website through whom the tests (that are advertised
directly to consumers) can be ordered.
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Au sujet du Conseil Supérieur de la Santé (CSS)
Le Conseil Supérieur de la Santé est un organe d’avis fédéral dont le secrétariat est assuré par le
Service Fédéral Santé publique, Sécurité de la Chaîne alimentaire et Environnement. Il a été
fondé en 1849 et rend des avis scientifiques relatifs à la santé publique aux ministres de la Santé
publique et de l’Environnement, à leurs administrations et à quelques agences. Ces avis sont
émis sur demande ou d’initiative. Le CSS s’efforce d’indiquer aux décideurs politiques la voie à
suivre en matière de santé publique sur base des connaissances scientifiques les plus récentes.
Outre son secrétariat interne composé d’environ 25 collaborateurs, le Conseil fait appel à un
large réseau de plus de 500 experts (professeurs d’université, collaborateurs d’institutions
scientifiques, acteurs de terrain, etc.), parmi lesquels 300 sont nommés par arrêté royal au titre
d’expert du Conseil. Les experts se réunissent au sein de groupes de travail pluridisciplinaires
afin d’élaborer les avis.
En tant qu'organe officiel, le Conseil Supérieur de la Santé estime fondamental de garantir la
neutralité et l'impartialité des avis scientifiques qu'il délivre. A cette fin, il s'est doté d'une
structure, de règles et de procédures permettant de répondre efficacement à ces besoins et ce, à
chaque étape du cheminement des avis. Les étapes clé dans cette matière sont l'analyse
préalable de la demande, la désignation des experts au sein des groupes de travail, l'application
d'un système de gestion des conflits d'intérêts potentiels (reposant sur des déclarations d'intérêt,
un examen des conflits possibles, et une Commission de Déontologie) et la validation finale des
avis par le Collège (organe décisionnel du CSS, constitué de 40 membres issus du pool des
experts nommés). Cet ensemble cohérent doit permettre la délivrance d'avis basés sur l'expertise
scientifique la plus pointue disponible et ce, dans la plus grande impartialité possible.
Après validation par le Collège, les avis sont transmis au requérant et au ministre de la Santé
publique et sont rendus publics sur le site internet (www.css-hgr.be). Un certain nombre d’entre
eux sont en outre communiqués à la presse et aux groupes cibles concernés (professionnels du
secteur des soins de santé, universités, monde politique, associations de consommateurs, etc.).
Si vous souhaitez rester informé des activités et publications du CSS, vous pouvez envoyer un
mail à l’adresse suivante : info.hgr-css@health.belgium.be.
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