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Abstract

Int roduct ion: The generalizat ion of genet ic studies is t ransforming the pract ice of 
Neurology and confronts the clinical departments with new challenges, such as the 
organizat ion of genet ic counselling. The requirement  of specialized knowledge, both 
clinical and molecular, as well as the need for psychological evaluat ion and family 
support , especially for predict ive test ing and reproduct ive planning, makes a 
mult idisciplinary approach mandatory.
Development : The main characterist ics of genet ic neurodegenerat ive diseases are the 
high level of required specializat ion – since these disorders are often rare and of diffi cult  
diagnosis – together with a generally progressive course, unavailabilit y of effect ive 
t reatment , the issues generated by predict ive test ing and the interpretat ion of genet ic 
test ing. The aim of genet ic counselling is to provide suffi cient  and obj ect ive informat ion 
for each individual to make their own decision on genet ic test ing. It  must  touch upon 
psychological aspects and family communicat ion. The PICOGEN program from the Clinic 
Hospital in Barcelona for genet ic test ing and counselling of dement ias is a good example 
of integrated st rategy capable of managing this new clinical scenario in neurology. 
Unfortunately, this program is an except ion in Spain and the pat ients with neurogenet ic 
disorders and their families usually do not  have guaranteed access to an appropriate 
care.
Conclusions: Genet ic counselling is a unique clinical act ivity that  requires provision of 
enough t ime, space and resources to be developed. It  implies mult idisciplinary 
part icipat ion, due at tent ion to psychological and family issues, and cannot  be carried out  
adequately in a rout ine Neurology clinic. Legislat ion is needed to promote a correct  
art iculat ion of genet ic counselling in our count ry with guarantee of quality and equity. 
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Introduction

Neurology is one of the specialit ies in which the progress in 
health care genet ic knowledge is most  not iceable as it  is 
t ransforming our understanding of nervous system disorders. 
Since the ident ifi cat ion of the fi rst  genes t riggering 
neurological diseases in the nineteen-eight ies, we have 
lived through an exponent ial increase in understanding of 
the molecular bases of a large number of il lnesses and 
genet ic alterat ions giving rise to suscept ibilit y, as well as 
discoveries on the complexity of our genome and its 
regulatory mechanisms that  are taking us ever further from 
a simplist ic view of the relat ionship between genotypes and 
clinical manifestat ions. To this we have to add the dizzying 
progress in analyt ical techniques, with genotyping plat forms, 
sequencing and st ructural studies with a higher and higher 

throughput , from which we obtain data requiring expert  
t raining for their interpretat ion. Although the neurological 
community is st il l wait ing for this knowledge to be t ranslated 
into effect ive forms of t reatment  based on the correct ion 
of damaged cell funct ions, the possibilit y of complet ing the 
diagnosis and prognost ic guidance for pat ients through 
genet ic studies is already a realit y neurologists are applying 
in our daily pract ice.

The imbalance in the habitual use of genet ic tests among 
neurologists as a group is infl uenced by numerous factors, 
including: a) uneven (and somet imes insuffi cient ) t raining 
of neurologists in the genet ic bases for health and illness; 
b) variable degree of access to genet ic test ing in the 
dif ferent  regions and cent res of our count ry; c) scant  
development  of clinical t rial pract ice guidelines and 
recommendat ions for genet ic test ing and genet ic diseases; 
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Resumen

Int roducción: La expansión de los estudios genét icos está t ransformando la práct ica de la 
Neurología y enfrenta a los servicios clínicos con nuevos retos, como la art iculación del 
asesoramiento genét ico. La amplitud de los conocimientos tanto clínicos como molecula-
res precisos, así como la necesidad de una evaluación psicológica y apoyo familiar, espe-
cialmente en los análisis predict ivos y planifi cación reproduct iva, hacen necesario un 
enfoque mult idisciplinar.
Desarrol lo: Las característ icas principales de las enfermedades neurodegenerat ivas de 
base genét ica son el elevado nivel de especialización requerido —por t ratarse de enfer-
medades poco comunes y de dif ícil diagnóst ico— j unto con su carácter generalmente 
progresivo, la ausencia de t ratamientos efi caces, la problemát ica generada por la posibi-
lidad de estudios predict ivos y la interpretación de los resultados genét icos. El obj et ivo 
del asesoramiento genét ico es proporcionar la información sufi ciente y obj et iva para que 
cada individuo pueda tomar sus propias decisiones sobre el estudio genét ico. Debe incluir 
la evaluación de aspectos psicológicos y de comunicación familiar. El programa PICOGEN 
del Hospital Clínic de Barcelona para el análisis y asesoramiento genét ico en demencias 
es un buen ej emplo de una est rategia integrada capaz de abordar esta nueva situación 
asistencial en Neurología. Lamentablemente, este programa es una excepción en España 
y los pacientes con enfermedades neurogenét icas y sus familias no t ienen garant izada 
habitualmente una asistencia adecuada.
Conclusiones: El asesoramiento genét ico es un acto clínico per se,  que precisa de un es-
pacio, t iempo y recursos sufi cientes. Implica una part icipación mult idisciplinar, atención 
a los aspectos psicológicos y familiares y no se puede llevar a cabo correctamente en el 
seno de una consulta rut inaria estándar de Neurología. Es necesaria una legislación que 
garant ice la adecuada art iculación del asesoramiento genét ico en nuest ro país con crite-
rios de calidad y equidad. Esto incluye la regulación de la formación de los profesionales 
necesarios, la clarifi cación de competencias y la dotación de recursos a las inst ituciones 
para el desarrollo de estos programas.
© 2010 Sociedad Española de Neurología. Publicado por Elsevier España, S.L. Todos los 
derechos reservados.

This includes t raining of the necessary health professionals, clarifi cat ion of competences 
and provision of resources to the inst itut ions for the development  of such programs.
© 2010 Sociedad Española de Neurología. Published by Elsevier España, S.L. All rights 
reserved.
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d) lack of adequate regulat ion for the t raining in and 
pract ice of Clinical Genet ics. Regardless of how much it  is 
used and the criteria applied, the availabilit y of genet ic 
test ing represents a new fact  of life in the medical care of 
neurological pat ients: the need for adequate genet ic 
counselling of pat ients and their families. In the present  
issue, Fortea et  al.  review the experience over the last  fi ve 
years of the programme for genet ic counselling in dement ias 
at  the Clinic Hospital in Barcelona (PICOGEN).1 The most  
outstanding virtues of the PICOGEN programme are:

1.  It s mult i-disciplinary character (neurologists, 
psychiat rists, psychologists, genet icists).

2.  It s st ructured assessment  and monitoring protocol, 
part icularly in asymptomat ic cases.

3.  Co-ordinat ion and select ion of cases at  the Neurology 
Department . Its main limitat ion stems from the 
administ rat ive context  framing the programme, 
dependent  on philanthropic donat ions in it s init ial stage 
and subsequent ly t ied to research proj ects. The 
interrupt ion of the programme for three years refl ects 
the weakness of the economic and administ rat ive 
scaffolding holding it  up.

The problems of caring for rare diseases

Most  neurogenet ic diseases can be classifi ed in the group 
called “ rare diseases” : those whose prevalence does not  
exceed 5 cases per 10,000 inhabitants in the European 
Union (EU).2 Despite this low prevalence, the large number 
of diseases involved means they are reckoned to affect  6% 
to 8% of the populat ion, around 29 million people in the EU 
and 3 million in Spain.3 They are generally chronic, disabling 
diseases for which the therapeut ic resources are generally 
limited. In recent  years, health-care administ rat ions have 
favoured research into these diseases in order to achieve 
more effect ive prevent ion, diagnosis and t reatment . 
Cont ribut ions to this aim have come, for example, from the 
themat ic networks for co-operat ive medical research 
(RETICS in their Spanish acronym) into rare diseases, the 
Inst itute for Research into Rare Diseases (IIER), the Cent re 
for Biomedical Research in the Rare Diseases Network 
(CIBERER), the State Reference Cent re for the Care of 
Persons with Rare Diseases (CREER) and the European 
Networks of Reference Cent res for Rare Diseases. Ment ion 
should also be made of disseminat ion act ions, databases 
and regist ries in connect ion with this research such as 
ORPHANET for rare diseases and “ orphan”  medicinal 
products (i.e. of lit t le or no commercial interest ) as well as 
the development  of quality protocols for genet ic diagnosis 
(for example EuroGentest ). All these efforts are aimed at  
providing a solut ion for the issues for which pat ients and 
their associat ions demand the greatest  at tent ion: the 
diffi cult ies for obtaining an accurate diagnosis without  
undue delay, the need for mult i-disciplinary at tent ion, 
access to test ing, complex t reatment  and research, and 
also on-going informat ion and support . The Spanish health-
care st rategy for rare diseases as published in 2009 by the 
Minist ry of Health and Social Policies3 declares the following 
act ion lines to be high-priority:

1.  Informat ion on rare diseases and available resources.
2. Prevent ion and early detect ion.
3. Health-care provision.
4. Therapies.
5. Social and medical at tent ion.
6. Research.
7. Training.

The development  of mult i-disciplinary units and reference 
cent res capable of covering all care-related aspects of a 
rare disease or a group of rare diseases is the most  suitable 
and cost -effect ive way forward. These units must  include 
genet icists and professionals with expert ise in genet ic 
counselling.

Predictive studies into late-onset 
neurodegenerative diseases

Although most  genet ic diseases debut  during childhood or 
adolescence, with many neurogenet ic diseases the clinical 
manifestat ions of the molecular dysfunct ion begin in adult  
l ife and follow a progressive course. Genet ic tests for these 
diseases, including the monogenic forms of dement ia, are 
unique in that  they can be used for predict ive purposes, in 
other words the result  of the genet ic analysis can inform us, 
with a very high degree of probabilit y, whether the person 
will or will not  suffer the disease. It  is this capacity to 
predict  serious symptoms without  any effect ive t reatment  
that  makes genet ic test ing so special in Neurology, and 
obliges us to pay the maximum at tent ion to how these tests 
are applied and the t raining of the professionals involved.

Proper at tent ion requires an expert  understanding of the 
clinical situat ion, dif ferent ial diagnosis and therapeut ic 
opt ions, but  also with regard to human genet ics and its 
biological mechanisms, as well as genet ic and biochemical 
test ing, applicat ions and const raints of each technique, 
genet ic databases and search engines as well as the 
interpretat ion of the results. Even with st rict  quality 
cont rols, genet ic tests are suscept ible to methodological or 
interpretat ion errors that  need to be known. 4 The incorrect  
interpretat ion of a genet ic result  may lead to a mistaken 
diagnosis, deprivat ion of specifi c t reatment  and even 
reproduct ive decisions with catast rophic consequences.5 
Training in genet ic, biochemical and molecular biology 
expert ise is thus essent ial in the team of professionals 
responsible for the care of these pat ients. In the same way, 
it  is not  possible to imagine adequate at tent ion in line with 
the predict ive study of neurological diseases exclusively by 
professionals t rained in the genet ic aspects but  in the 
clinical ones.

Whether by genet ic test ing or non-genet ic tools, the 
power to predict  whether an asymptomat ic individual 
presents a very high risk of suffering a disease has advantages 
and disadvantages that  must  be duly discussed, as the 
person is frequent ly not  aware of all of them. The possible 
gains from predict ive tests include prevent ive measures or 
more exhaust ive medical follow-up in order to avoid 
misdiagnoses and unnecessary complementary tests, 
psychological or social benefi ts such as bet ter personal and 
family planning and the benefi t  that  other members of the 
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family may see their own risk as increased or lowered.6-8 
The problemat ic aspects of predict ive tests include the 
potent ial negat ive psychological impact , but  somet imes 
also the diffi culty of interpret ing the genet ic results. On 
occasions, variants of unknown signifi cance are observed 
and it  is not  possible to be absolutely sure whether or not  
they are the cause of the il lness. In addit ion, it  is impossible 
to ident ify accurately the age at  onset , the type or severity 
of the symptoms. Clinical heterogeneity, even within the 
same family, is frequent  in neurogenet ic diseases. 
Complicat ing even more the genotype-phenotype 
relat ionship, the existence of individuals within a family 
with similar symptoms may be due to coincidence with 
another cause. This is not  unusual in frequent  pathologies 
such as dement ia, epilepsy or Parkinson’s disease and may 
signifi cant ly hinder the interpretat ion of the genet ic result  
and the tests’  predict ive abilit y. In the specifi c case of 
diseases caused by t riplets, genet ic analyses may detect  
pathological expansions with a tendency to increase its size 
even more in the following generat ion, which might  be a 
cause of “ ant icipat ion”  of the disease and thus lead to 
being able to predict  a greater risk than in the previous 
generat ion, including the risk of serious congenital forms.

The concept of predictive study does not only 
affect genetic testing

Albeit  not  always applied, there is considerable consensus 
about  the protocol for assessment , counselling and informed 
consent  before analyzing whether the person at  risk is 
carrying or not  the mutat ion causing the neurodegenerat ive 
disease in their family.9,10 These protocols are aimed at  
helping to decide whether or not  they wish to know their 
risk status and so provide suffi cient  informat ion so as not  to 
cross the line of the basic principle of respect  for personal 
freedom, i.e. the right  of individuals to take signifi cant  
decisions about  their own lives.11 Depriving people of the 
informat ion they need to be able to make a j udgement  is an 
at tack against  their right  to freedom. During counselling, 
they are informed that , as a result  of the test ing, they can 
obtain knowledge about  their future, and that , once known, 
there is no going back.

However, the st ress is often placed on the predict ive 
capacity of genet ic analysis, ignoring the informat ion 
derived from other complementary tests, st ructured 
anamnesis, examinat ion and even simply from a brief 
meet ing with an observant  clinical expert . An at tent ive 
neurologist  receiving a visit  from a person at  risk for 
Hunt ington’s disease, fronto-temporal dement ia, Charcot -
Marie-Tooth syndrome or myotonic dyst rophy is able to 
predict  with a high degree of reliabilit y what  the outcome 
of the test  will be by observing the at t itude, hands, gait ,  
voice quality or a facial expression. Such clinical observat ion 
represents in some cases a predict ive study as reliable (with 
similar posit ive and negat ive predict ive values) as genet ic 
analysis. What  should clinicians do with this informat ion?

The ethical and psychological aspects implicated in these 
situat ions are complex, especially if  pat ients do not  come 
to the clinic due to their symptoms, in other words for a 
potent ial genet ic analysis of their case for reasons that  

have nothing to do with their discomfort .  They may not  
have decided yet  whether or not  they want  to know their 
risk status. The condit ion’s manifestat ions are subt le, so 
neurologists cannot  state that  a pat ient  is categorically 
going to present  the il lness in fact , but  only indicate a 
degree of probabilit y (it  should be recalled that  genet ic 
test ing and any other medical test  also indicate a degree of 
probabilit y, albeit  somet imes close to 100%). The dilemma 
posed is: once the individual has crossed the threshold of 
the neurologist ’s offi ce, even if  only involuntarily and 
inevitably, we may have knowledge available about  the 
person (the awareness that  he or she is present ing probable 
incipient  manifestat ions of the condit ion), knowledge not  
asked for by the person in quest ion (who has only come for 
informat ion about  the condit ion of a relat ive and to assess 
the opt ions about  being analyzed or not ); logically, in the 
case where the pat ient  does come to seek an opinion about  
symptoms, the dilemma disappears and if  no effect ive 
prevent ive t reatment  can be offered, there would also be 
no ethical confl ict .

Thus, a visit  to a neurologist  by an asymptomat ic person 
at  risk const itutes a potent ially predict ive “ study”  yet  the 
pat ient  has not  been asked to sign any informed consent  
form. One could debate whether it  is a “ predict ive”  or 
“ symptomat ic”  situat ion, as the person is present ing 
symptoms or signs, albeit  very mild or only indicat ive. Any 
discussion of these at  length should be deferred for another 
t ime and place. Let  us simply pause to think that , had that  
person not  come into our clinic, he or she would st il l have 
some t ime, perhaps even years, before becoming aware of 
any il lness, even longer unt il a diagnosis was confi rmed and 
the role of a pat ient  formed part  of his or her lifestyle. In 
the same way as we make sure, or we should make sure, 
that  the individual understands the implicat ions of the 
informat ion that  might  be obtained from genet ic test ing 
before taking the decision to perform it ,  would it  be 
necessary to consider a duty of informing them, prior to 
reaching the neurologist ’s offi ce, that  they are running the 
risk of obtaining informat ion that  they may not  necessarily 
want  to receive? What  is more, this risk exists even when 
the examiner says nothing, as a well-executed neurological 
examinat ion is aimed precisely at  bringing to light  signs 
that  might  otherwise go unnot iced, and they are equally 
visible to an aware pat ient  at  the same t ime. Similar 
refl ect ions also apply if  we request  non-genet ic 
complementary tests for an asymptomat ic individual. In the 
right  context , a neurological image or a CPK determinat ion 
may have pract ically the same predict ive value as genet ic 
test ing.

Decision-taking and the role of the 
psychologist in genetic counselling

In the light  of what  has been said so far, it  can be easily 
understood why genet ic programmes in degenerat ive 
diseases have to include the part icipat ion of a psychologist . 
Predict ive analyses force individuals at  risk to face a 
complex situat ion when taking the decision with regard to 
themselves (should I take the test  or not?) and to others (my 
result  changes the risk status of my relat ives; who in my 
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family should I share this informat ion with?, how? and 
when?). Furthermore, in the case of a young person, delicate 
reproduct ion issues might  be broached for partners: 
prenatal analysis, interrupt ion of pregnancy, select ion of 
embryos, sperm or egg donat ion, adopt ion, choosing not  to 
have children, etc. Asymptomat ic people have many 
dif ferent  reasons for considering genet ic test ing, including: 
a) uncertainty about  their risk generates anxiety, the 
individual needs to pin down that  risk and its implicat ions; 
b) the desire to plan ahead for vital issues (family t ies, 
employment , relat ionships12).  People also often have a 
st rong desire to take cont rol of their lives and part icipate in 
act ions leading to an improvement  in their own expectat ions 
and those of others (j oining associat ions, act ively seeking 
informat ion, part icipat ing in research and clinical t rials).

Psychological support  is not  limited to carriers. Their 
partners are the ones left  out  but  they can present  as much 
st ress as carriers or even more.13 In part icular, younger 
generat ions have diffi culty coping with the situat ion of 
becoming aware of their genet ic status, as this gives them 
the power and the responsibilit y to decide about  their plans 
for having a family, they taken on a generat ional 
responsibilit y.14,15 In a study of 245 individuals who underwent  
a predict ive test  for Hunt ington’s disease, the following 
factors were ident ifi ed in decisions about  having a family: 
a) the sex of the carrier; b) ethical issues about  the prenatal 
or pre-implantat ional test ; c) the intensity of the desire to 
have children; d) their prior representat ion of the disease, 
as infl uenced by the experience lived in their own families; 
and e) the “ technological imperat ive” , understood as the 
feeling of guilt  f rom not  making use of techniques available 
to avoid t ransmit t ing the mutat ion.16

The special t ranscendence of the genet ic analyses stems 
from the fact  that  the results are not  relevant  solely for the 
individual analyzed, but  also for other members of the 
family. For this reason, another fundamental mat ter is the 
communicat ion of the genet ic informat ion to the rest  of the 
family, as it  may have a great  impact  on the future proj ects 
of it s members and on their interpersonal relat ionships. 
Respect ing the principle of confi dent ialit y, the informat ion 
about  the results obtained is usually only not ifi ed to the 
pat ient  who has been studied. Although the 2007 Biomedical 
Research Act  (LIB in it s Spanish acronym) refl ects that  not ice 
should be drawn to the implicat ions the result  may have for 
relat ives and the suitabilit y of this informat ion being 
communicated by the person in quest ion,17 the decision 
about  whether or not  to inform relat ives, and who, when 
and how, remains ent irely in the hands of the individual 
concerned. The informat ion about  an index case usually 
reaches the closest  relat ives (parents, children, siblings), 
but  not  to second-degree relat ives.18 As a result ,  genet ic 
counselling consultat ions must  include considerat ion of the 
subj ect  of communicat ing the informat ion, helping to 
ident ify those family members for whom the informat ion 
may be more crucial and planning for it s not ifi cat ion in an 
appropriate manner that  respects those who do not  wish to 
know. A good understanding of the int ra-family dynamics 
and the factors facilitat ing and hindering communicat ion 
may be the key to help them adopt  the best  st rategy for 
communicat ing the news to relat ives and minimizing the 
emot ional impact .15

Genetic counselling: a right of patients 
and their relatives

The Nat ional Society of Genet ic Counsellors (NSGC) in the 
United States put  forward the following defi nit ion for 
genet ic counselling: “ The process for helping people to 
understand and adapt  to the medical, psychological and 
family implicat ions of the genet ic cont ribut ion to disease” . 
This process includes the following aspects: a) interpretat ion 
of the pat ient ’s medical history and that  of any relat ives to 
establish the probabilit y of the disease’s occurrence or 
recurrence; b) educat ion about  inheritance, analysis, 
t reatment , prevent ion, resources and research; and c) 
advice to favour informed decisions and adaptat ion to risk 
or il lness.19 Genet ic counselling is essent ial for quality 
health care in diseases with a genet ic cont ribut ion, and it  
must  be an integral part  of the diagnost ic process in 
neurogenet ic diseases. To this end, a specifi c protocol with 
mult idisciplinary part icipat ion is needed since, as has been 
said, t raining in various aspects is required, as are 
appropriate circumstances in terms of facilit ies and t ime, 
mat ters that  are hard for any professional to deal with in 
isolat ion.

The fact  that  genet ic counselling process focuses on the 
family also const itutes a novel element  with respect  to the 
t radit ional doctor-pat ient  (or health-care system-pat ient ) 
relat ionship and entails adaptat ion from a legal and 
administ rat ive aspect . It  is common for dif ferent  members 
of a family to belong to dif ferent  health-care areas. Once 
the index case has been seen by a part icular team, the 
maximum effi ciency is achieved if  the rest  of the family can 
be seen at  the same cent re. This is j ust  common sense: the 
cent re in quest ion has the professionals with the most  exact  
genet ic and medical informat ion available about  the case 
for it s opt imal interpretat ion; it  avoids disparate, or even 
cont radictory, interpretat ion and informat ion being given 
to dif ferent  members of the family; as set  out  above, the 
need to understand well the st ructure and dynamics of the 
family, with the psychological and social aspects, for the 
opt imal handling of the informat ion and caring for each 
member.

These quality elements in genet ic counselling will be 
hard to achieve if  a family’s care is widely dispersed over 
dif ferent  cent res and professionals. It  could even happen 
that  some members of the family might  have access to 
genet ic test ing and genet ic counselling while other relat ives 
belonging to a dif ferent  cent re or region do not .

The 2007 LIB,17 the law regulat ing the execut ion of 
genet ic tests for research and diagnost ic purposes, refers to 
consent , the right  to informat ion, the right  not  to be 
informed, access to genet ic data by health-care personnel, 
genet ic screening and genet ic counselling. The LIB indicates 
that  “ When a genet ic analysis is carried out  for health-care 
purposes, it  will be necessary to guarantee that  the person 
concerned receives appropriate genet ic counselling, as will 
be determined in the regulat ions” . It  also st ipulates that  
“ The whole process for genet ic counselling and the pract ice 
of genet ic analysis for health-care purposes must  be 
performed by qualifi ed personnel and must  take place in 
accredited cent res meet ing the quality requirements 
established for the purpose in the regulat ions” . For the fi rst  
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t ime, it  recognizes the obligat ion to accompany genet ic 
studies with adequate advice, although it  does not  establish 
the mechanisms to ensure its provision. Observing this 
disposit ion from the reverse angle, it  can be said that  the 
LIB establishes limitat ions on personal autonomy from the 
very moment  when it  only allows genet ic analyses to be 
performed with appropriate advice, rest rict ing individual 
freedom to proceed with an analysis without  the need for 
genet ic counselling. Although the purpose of this rest rict ion 
is evident ly to protect  cit izens from the possible risk 
stemming from misinterpreted genet ic informat ion and 
inadequate genet ic advice, the opt ion of genet ic analyses 
without  obligatorily having to at tend a genet ic counselling 
clinic and even without  the part icipat ion of health-care 
professionals (“ direct  to the consumer” ) is the subj ect  of 
intense debate. The signatories of this editorial,  in 
part icular, are in favour of regulated pract ice.

The LIB also requires the obtaining of express informed 
consent  in writ ing for any genet ic analysis,17 thus establishing 
a clear dif ferent iat ion between analyses aimed at  obtaining 
genet ic informat ion and any other analyses, for which such 
writ ten consent  would not  be necessary. The Act  clearly 
includes, however, in this considerat ion any indirect  test  
allowing the determinat ion of the associated genet ic variant  
(for example, an enzymat ic analysis). The fundamental 
aspects of the informed consent  are refl ected more 
generally in the 1997 European Convent ion on Human Rights 
and Biomedicine.20

It  should be said that  most  of  the count ries in the EU do 
not  have any regulat ions specifi cally governing the genet ic 
counsell ing process. 21,22 The st rictest  count ries in terms of 
legislat ion on genet ic counsell ing include Aust ria,  with a 
law in force since 1995 declaring non-direct ive genet ic 
counsell ing obligatory before and af ter any genet ic test , 
and requiring it  to be carried out  by a medical specialist  
t rained in medical genet ics. It  also establishes that  an 
explanatory report  must  be delivered to the subj ect  of  the 
study set t ing out  the contents of  the genet ic counsell ing 
sessions.23 It  is noteworthy that  the Aust rian legislat ion 
explicit ly protects the right  to receive this report ,  a 
fundamental document  in our opinion, in order to provide 
the present  and future generat ions of  the family and their 
physicians with very valuable informat ion. The genet ic 
counsell ing report  is as essent ial a document  as it  is 
scarcely ever issued in rout ine pract ice, and it s goals and 
contents make it  very dif ferent  f rom an individual clinical 
report .  In Portugal,  for serious diseases debut ing in adult s 
with no ef fect ive t reatment ,  predict ive tests have to be 
preceded by a psychosocial assessment  and follow-up af ter 
the result  is known. 24 It  also establishes that  genet ic 
counsell ing must  be provided by medical genet icists and 
that  the government  must  regulate the supply of  genet ic 
tests to avoid the so-called “ direct -to-consumer tests” , 
whether by public or private laboratories. The Federal Law 
on genet ic test ing in Switzerland sets out  in great  detail 
the protocols and applicat ions of  genet ic counsell ing. 25 In 
the United Kingdom, the Associat ion of  Genet ic Nurses and 
Counsellors (AGNC) has created an ethical code of  conduct  
with recommendat ions and “ good pract ices” ,  established 
the t raining routes for recognit ion as a genet ic counsellor 
by the commit tee created for this purpose and it  represents 

a channel of  communicat ion among it s associated 
professionals.

It  must  also be borne in mind that , in terms of pract ical 
applicat ions, Spain is the only EU Member State where the 
t raining in Clinical Genet ics is not  regulated and there is no 
medical specialit y in this discipline. Andalusia was the fi rst  
region in Spain to regulate the right  to genet ic counselling 
through its Law 11 dated November 26th, 2007. 26 This law is 
intended: a) to regulate the right  to genet ic counselling, 
together with the rules developing the same; b) to protect  
the rights of the persons submit t ing to genet ic analyses, 
whether for health-care or research purposes; and c) to 
establish the legal regime governing human DNA banks in 
Andalusia. Once more, informed consent  in writ ing must  be 
obtained for any genet ic analysis, and genet ic counselling 
must  be provided, before and after the analysis, to 
individuals whose samples are to be used for genet ic 
analyses, including a discussion of the repercussions on 
relat ives, therapeut ic alternat ives and reproduct ive 
opt ions. With respect  to it s applicat ion within the scope of 
the public health system in Andalusia, the Act  indicates 
that :

1.  Genet ic analyses and genet ic counselling must  be carried 
out  in the context  of comprehensive at tent ion to health 
care by professionals with adequate skills for the pract ice 
of the same on the quality condit ions determined by the 
regulat ions.

2.  The competent  department  of the Regional Government  
dealing with health mat ters will promote t raining, 
professional development  and qualifi cat ion of the 
professionals involved in genet ic analysis and counselling, 
in the framework of the professional development  of the 
Andalusian Public Health System.

It  is immediately evident  that  the development  of the 
LIB, the Andalusian Regional Act  and other similar laws 
implies a need to defi ne what  the t raining of adequate 
professionals must  be like, as well as the pract ical health-
care model to ensure a minimum level of quality in the 
process. Although the LIB provides a general out line, it s 
development  is an urgent  necessity.

Need to improve training and qualifi cations 
for professionals

One of the great  limitat ions on the development  of genet ic 
counselling in our count ry is the scant  genet ic content  
included in the t raining plans (whether for physician or 
nurses, for undergraduates or postgraduates) together with 
the absence of regulated t raining in Clinical Genet ics, a 
specialit y for which the Spanish Human Genet ics Associat ion 
has been fi ght ing for years. Once more Andalusia, within 
the framework of the Andalusian Genet ics Plan, has been 
the fi rst  Region to step up and establish the category of 
Clinical Genet icist  and the procedure to access this newly-
created medical category.27 It  provides that  Clinical 
Genet icist  may or may not  have a degree in medicine and 
that , if  they do have it ,  they will have the funct ion of 
providing genet ic counselling. This entails the paradox of 
creat ing a category of graduates for which there is no 
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recognized specialit y or t raining programme at  the nat ional 
level. From this Andalusian legislat ion, it  is possible to infer 
the fi rst  posit ioning of the Spanish administ rat ion with 
respect  to who is the qualifi ed professional to undertake 
genet ic counselling, as it  st ipulates that  it  must  be a 
graduate in Medicine.

The generalizat ion of this health-care model, then, to a 
Specialist  in Clinical Genet ics and not  to the other specialists 
corresponding to the cent re with responsibilit y for genet ic 
counselling. This seems to be the most  sensible and realist ic 
approach, at  least  unt il such t ime as the t raining in Genet ics 
improves in the rest  of the specialit ies. The most  recent  
t raining programme in Neurology includes the basic concepts 
of Neurogenet ics in the theoret ical contents, although it  is 
an opt ional t raining spell.28 Two or three months on a 
t raining spell in a Genet ics Department  are clearly 
insuffi cient  to acquire the necessary knowledge and skills to 
cope with reaching a diagnosis and providing genet ic 
counselling. The development  of the core subj ects and the 
specifi c qualifi cat ion areas within the scope of the Health-
Care Professions (Organizat ion) Act  (“ Ley de Ordenación de 
Profesiones Sanitarias, LOPS) might  be a good opportunity 
to improve this situat ion, if  Neurogenet ics is established as 
a sub-specialit y within Neurology (i.e. neurologists with 
good addit ional t raining in Genet ics) and, at  the same t ime, 
the t raining in Clinical Genet ics and Molecular Genet ics is 
regulated with their corresponding sub-specializat ion areas 
(genet icists with good addit ional t raining in neurological 
diseases). These steps would cont ribute to guaranteeing 
the existence of professionals with adequate t raining to 
offer high-quality health-care programmes to pat ients with 
neurogenet ic diseases and their relat ives and also to ensure 
the t raining of the professionals of the future.

Conclusion

Genet ic counselling cannot  depend on occasional 
programmes, donat ions or individual excellence init iat ives 
arising in research groups with their cont inued extension 
over t ime threatened by the funding for their proj ects, but  
rather must  form an integral part  of the rout ine health care 
provided to pat ients and their relat ives with neurological 
diseases of genet ic origin and it  is inexcusable in part icular 
in predict ive and reproduct ive situat ions. Our count ry 
urgent ly requires the regulat ion of all issues referring to the 
pract ice of genet ics and the t raining and qualifi cat ions of 
the professionals involved. The Spanish Neurology Society 
as the duty to give an opinion and part icipate at  all 
appropriate levels in the decisions and regulat ions affect ing 
how care is given to pat ients with hereditary diseases of the 
nervous system, including the development  of the health-
care framework for adequate genet ic counselling.
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