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There are between 5,000 and 8,000 distinct rare diseases (RDs)
affecting 6–8% of the population, most of which are caused by
genetic defects. Many are highly complex, childhood-onset,
multi-system disorders that are often associated with developmental disability, and require lifelong, highly specialized care
and support. As larger numbers of children with previously fatal
RDs survive into adulthood, they encounter significant challenges in transitioning from family-centered, developmentally
focused, multidisciplinary pediatric care to a less supportive
adult healthcare system that is often unfamiliar with these
conditions. This paper discusses the challenges of the transition
from pediatric to adult health care in two groups of patients with
multisystem genetic RDs (neurofibromatosis 1 [NF1] and Williams–Beuren syndrome [WBS]), and analyzes strategies for
making the process easier for patients with and without developmental disabilities. Our findings show that there are still no
guidelines in national healthcare programs on how to transition
RD adolescents with and without developmental disabilities, and
only a few pediatric centers have implemented the elements of
transition in their general practice. Evidence regarding programs
to facilitate transition is inconclusive and the transition from
pediatric medicine to adult medicine for RDs remains a major
challenge. However, transition requires both time and personnel, which are difficult to find in periods of fiscal austerity.
Nevertheless, we should strongly advocate for governments
investing more into transition infrastructure or they will face
increased long-term social and economic costs due to poor
treatment compliance, disengagement from services, increased
genetic risks, and higher rates of disease-related complications.
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INTRODUCTION
In the European Union (EU), a disease is considered rare when it
affects less than one in 2,000 individuals. It is estimated that there
are between 5,000 and 8,000 distinct rare diseases (RDs) affecting
6–8% of the population: that is, between 27 and 36 million
people in the European Union (EU) [EURORDIS, 2005; Aymé
and Schmidtke, 2007]. Most of them are caused by genetic defects,
and many are highly complex, childhood-onset, multisystem
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disorders that are often associated with developmental disability,
and require lifelong, highly specialized care and support. As larger
numbers of children with previously fatal RDs survive into adulthood, they encounter significant problems in transitioning from
family-centred, developmentally focused, multidisciplinary pediatric care to a less supportive adult healthcare system that is often
unfamiliar with these conditions [Royal College of Paediatrics and
Child Health, 2003]. Despite international attention, the problem
of transition in patients with RDs with and without developmental
disabilities is poorly described in the literature; there are no guidelines in national healthcare programs, and few pediatric centers
have implemented the elements of transition in their practices
[Reiss et al., 2005; American Academy of Pediatrics, 2011].
In our opinion, transition planning based on the needs of
patients should be considered an aspect of standard healthcare
and, as it is one of the factors that most influences outcome, it
should become an integral part of medical training in order to bring
about a change in attitudes in future generations of healthcare
professionals. This paper discusses the challenges of the transition
from pediatric to adult health care in two groups of patients
with multisystem genetic RDs (neurofibromatosis 1 [NF1] and
Williams–Beuren syndrome [WBS]), and analyzes strategies for
making the process smoother for patients with and without developmental disabilities.

IMPORTANCE OF HEALTH CARE TRANSITION IN
NF1
Patient education in self-management and lifelong age-specific
monitoring are the cornerstones of managing this cancer-predisposing disease with a wide range of phenotypes (Table I). In the
pediatric patient, the healthcare provider faces a series of problem
including, for example, screening of early onset complications (i.e.,
ophthalmologic and orthopedic), growth problems, developmental
delay/attention deficit, and managing parents’ fear related to
the evolving cutaneous and neurobehavioral phenotypes. Yearly
clinical genetics evaluation is warranted. In adulthood, disease
progression is less protean and the presenting phenotype may
influence the rate of the classic annual follow-up. For cutaneous
malignant peripheral nerve sheath tumors (MPNST), patients’
education is more important than the periodic medical screening,
similarly to that occurs for the screening of cutaneous melanoma in
the general population. Appropriate sensitization of the patients on
symptomatologic “red flags” (such as rapid increase in volume and
consistency, intractable pain, sudden/unexplained neurologic
symptoms) is the most effective strategy. Periodic/autonomous
systemic blood pressure measurements, reproductive issues (i.e.,
opportunity to molecular confirmation of the diagnosis, prenatal
diagnosis aims, and limits), psychologic support related to the
severity of the cutaneous phenotype, neuropsychologic evaluation
for consequences of the neurobehavioral profile (memory,
concentration, etc.) on adulthood activities (i.e., employment)
are further topics to be clearly cited. Compliance with scheduled
appointments can prevent significant morbidity at an early
stage, but even severe neurological malignancies may become
symptomatic between appointments [Graf et al., 2006]. Patients
should be told which symptoms warrant immediate referral and
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evaluation, and encouraged to take full responsibility for their
disease and report any unusual or recurrent symptom [Ferner
et al., 2007].
NF1-affected adolescents and young adults face transition at a
vulnerable stage of life because of the more frequent occurrence of
complications such as MPNST, which are a major cause of mortality
in patients aged 10–20 years [White, 2002; Royal College of Paediatrics and Child Health, 2003; Ferner et al., 2007; Huson et al., 2011;
Masocco et al., 2011] (Table II). MPNST and glioma were found to
be the two most common causes of reduced life expectancy among
NF1 patients. In Kaplan–Meier analyses the median survival for NF1
patients was shown to be 71.5 years, with women living 7.4 years
longer than men [Evans et al., 2011]. On average both men and
women lived 8 years less than their counterparts in the general
population. Reduction in life expectancy for NF1 patients was found
to be much lower (8 years) than the previously estimated 15-year
decrease. However, limitations relating to the underreporting of
NF1 on death certificates should be considered.
We suggest that healthcare providers acknowledge the fact
that adolescents have a limited ability to evaluate risks and the
long-term consequences of their actions, and aim at improving
their patients’ adherence to self-surveillance by means of information, motivation, and education [White, 2002; Moons et al.,
2009; Ginsburg and Carlson, 2011]. A course on communication
strategies, as well as educational and behavioral strategies that
increase responsibility for self-management and transition decisions, could help professionals to present facts in a balanced
manner and foster resilience through positive coping techniques
[Giarelli et al., 2008; Miller and Chan, 2008; Ginsburg and
Carlson, 2011].

CHALLENGES OF TRANSITION FOR PATIENTS WITH
RDS AND DEVELOPMENTAL DISABILITIES: THE
CASE OF WBS
WBS patients and their families face many problems in obtaining the
care and attention they need, and this is even more difficult in the case
of adult patients. As observed in Prader–Willi syndrome [SchranderStumpel et al., 2007], their physiological aging may be accelerated.
Moreover, as they develop the joint contractures, type II diabetes,
obesity, diverticulosis, vascular stenosis, and hypertension typical of
the elderly much earlier in their lives (Table I), they have a greater need
for hospitalization because of medical complications or surgical
interventions [Cherniske et al., 2004; Gordon et al., 2007]. However,
there are no specific services for adults with developmental disabilities
[Stille and Antonelli, 2004; Sullivan et al., 2011], and hospitalization in
adult Internal Medicine, Surgery or Rehabilitation Units may be a
considerable challenge because they are reluctant to accommodate
patients with developmental disabilities [Royal College of Paediatrics
and Child Health, 2003; Bedeschi et al., 2011].
A greater incidence of even severe psychiatric disorders, such as
specific phobias, depression, and anxiety that worsen with increasing age, forms part of the characteristic WBS neurobehavioral
profile [Howlin and Udwin, 2006; McGorry, 2007; Pober and
Morris, 2007; Giarelli et al., 2008; Singh, 2009; Singh et al., 2010;
Bedeschi et al., 2011; Sullivan et al., 2011].

a

From Ferner et al. [2007] and Bedeschi et al. [2011].
ADHD, attention deficit hyperactivity disorder.

Frequency of health controls in infancy
and childhood
Frequency of health controls in adulthood
Reproductive fitness
Psychological needs

Healthcare needs in adulthood

Healthcare needs during adolescence

Learning disabilities
Progression of clinical picture
Healthcare needs in infancy and childhood

Cognitive impairment

Features
Prevalence
Genetic defect
Inheritance/mode of transmission
Age at diagnosis
Life span
Main features and complications

Yearly
Normal
Patients

Yearly

NF1
1/3,500
Mutation in NF1 gene 17q11.2
Familial and sporadic/autosomal dominant
Pediatric age in most cases
Reduced
Café au lait patches, skin-fold freckling, iris Lisch nodules,
cutaneous, sub-cutaneous or plexiform neurofibromas,
malignant peripheral nerve sheath tumors, optic pathways
glioma, cerebral tumors, gastrointestinal stromal tumors,
pheochromocytomas, cardiac and cerebral vasculopathy,
hypertension, specific bony dysplasia (thinning of the long
bone cortex, sphenoid wing dysplasia), scoliosis
Rare (mean IQ in the low 90’s) although more frequent than
in the general population
40% of patients  ADHDa
Yes
Neurodevelopmental and ADHD screening; ophthalmological,
dermatological, orthopedic treatment; abdominal ultrasound
scan; blood pressure measurements; other clinical/instrumental evaluations when clinically necessary
Neuropsychiatric, ophthalmological, dermatological, orthopedic treatment; abdominal ultrasound scan; blood pressure
measurements, other clinical or instrumental evaluations
when clinically necessary
Clinical evaluations; blood pressure measurements and
neurological evaluations; other clinical or instrumental
evaluations when clinically necessary

Twice a year
Greatly reduced
Patients, caregivers

Clinical evaluations; cardiovascular, endocrinological, dietary,
nephrological, orthopedic, ophthalmological, gastrointestinal,
audiological, and psychiatric evaluations; other clinical or
instrumental evaluations when clinically necessary
Yearly

Neurodevelopmental, psychiatric, cardiovascular, nephrological, orthopedic, ophthalmological, gastrointestinal, audiological, and odontostomatologic treatment

Always present, associated with a specific cognitive and
behavioral profile
70% of patients
Yes
Neurodevelopmental, psychiatric, cardiovascular, nephrological, orthopedic, ophthalmological, gastrointestinal, audiological, and odontostomatological treatment

WBS
1/7,500–2,000
Submicroscopic deletion on 7q11.23
Sporadic/autosomal dominant
Pediatric age in most cases
Reduced
Developmental disorder, cardiac malformations in 75% of
cases (mainly supra-valvular aortic stenosis), facial dysmorphism, strabismus and/or refractive disorders, hyperacusis, subclinical hypothyroidism, diabetes, obesity,
hypertension, joint contractures occurring early in life

TABLE I. Features of Patients With Neurofibromatosis 1 (NF1) or Williams–Beuren (WBS) Syndrome
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TABLE II. Transition Problems in Patients With Neurofibromatosis 1 (NF1) and Williams–Beuren (WBS) Syndrome
Concerns and needs of patients at transition
Need of a caregiver in adulthood
Education in the disease and self-management
Sexuality and contraception
Genetic counseling
Autonomy issues
Social integration
Academic goals
Employment
Insurance coverage, disability certification
Guardianship/Trust fund
Recommended age at transition
Compliance with clinical planning
Compliance with treatment and scheduled appointments
Physical therapy
Psychological/psychiatric support
Dietician
Social worker/vocational counselor/legal assistance
Cultural mediator

NF1
No
Yes
Yes
Yes
No
Related to disease severity
Average
No special requirements
Yes
No
16–20 years
Patient related
Patient related
No
Patient related although more frequent than
in the general population
No
Patient related
Patient related

However, diagnosing a psychiatric disorder in young adults with
developmental disabilities may be difficult because it may be
masked by atypical symptoms or regarded as typical of the underlying condition [Sullivan et al., 2011]. Many patients benefit from
ongoing counseling, and a significant subset may require psychiatric assessment/monitoring and medication, but the psychiatric
aspects of the syndrome are largely unfamiliar to adult psychiatrists
outside specialized centers, and generic mental health services
cannot meet the particular needs of these patients [Pober and
Morris, 2007; Giarelli et al., 2008; Singh, 2009]. Furthermore, unlike
child psychiatrists, adult psychiatrists are not used to providing
psychiatric care covering the patients’ context, families, healthcare
providers, and local social agencies [McGorry, 2007]. A study of
adolescents with mental health problems who needed to make the
transition to adult services found that those with neurodevelopmental disorders were most likely to remain in child psychiatric care
[Singh et al., 2010].
Patients may have difficulties in recognizing and communicating
health-related problems of which caregivers may not be aware: for
example, problem behaviors might be a symptom of a healthrelated disorder [Stille and Antonelli, 2004; Schrander-Stumpel
et al., 2007; Sullivan et al., 2011]. Furthermore, deficits in visuospatial skills, poor concentration and attention, difficulties in
dealing with numbers, and problems in fully understanding the
requirements of a task can limit a patient’s capacity to take
responsibility for medical matters. However, the typically good
verbal abilities of WBS patients can lead inexperienced adult
healthcare providers to over-estimate their general ability and
make excessive demands that may cause anticipatory anxiety
[Howlin and Udwin, 2006; Bedeschi et al., 2011; Gagliardi
et al., 2011]. On the other hand, many adolescents may have
considerably fewer adaptive skills than might be expected on the
basis of their IQs because they have opposed working on them and

WBS
Yes
Yes (caregiver and patient)
Yes (caregiver and patient)
Yes (caregiver and patient)
Road map to autonomy
Actively promoted
Limited
Supported
Yes
Yes
Depending on developmental age
Parents/caregivers related
Parents/caregivers related
Yes
Yes
Yes
Yes
Patient related

their parents have bowed to their wishes [Howlin and Udwin, 2006;
Gagliardi et al., 2011].
The challenges of integrating patients in the community are
complicated, and caregivers may be concerned that their ability to
continue to care for their dependents will be affected by their
increasing age. Most WBS patients will continue to need some
form of supervision or support in their everyday lives during
adulthood, and will go on living with their families or in sheltered
accommodation, group homes or residential communities; fewer
than 10% will succeed in getting paid jobs [Bedeschi et al., 2011].
The burden of transitioning adolescents with developmental
disabilities to adult care lies heavily on the shoulders of family
members, whose own psychological needs may be overlooked
(Table II). Long waiting lists for adult services, a lack of flexibility
in the healthcare system, the stress of coordinating multiple providers, parental working days lost, and difficulties in accessing social
benefits, services and support can be overly demanding [Kelly
et al., 2008]. We suggest that psychologists and social workers
can help by assessing their needs, providing supportive care,
acquainting them with their rights to services, and arranging
periodic respite at day-care or short-term residential care centers
[Kelly et al., 2002; Singh et al., 2010].

MODELS OF TRANSITIONAL CARE FOR SUBJECTS
WITH CHRONIC CONDITIONS
Living with a RD affects all areas of life: school, employment, social
activities, and affective life [EURORDIS, 2005]. RD patients and
their caregivers may have considerable difficulty in finding suitable
information about the disorder and identifying experienced adult
specialists. Cognitive impairment and psychological problems add
to the patients’ difficulties in meeting the developmental tasks of
adulthood, and challenge the healthcare providers who have assess
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their cognitive abilities in adapting to transition [Betz, 2007;
Schrander-Stumpel et al., 2007]. In this article, NF1 and WBS
(i.e., a cancer prone cognition sparing condition and a disease with
marked intellectual disability and a wide range of adult onset
complications) were selected because of our experience in healthcare transition with patients affected by these diseases. Currently,
we have two research projects regarding NF1 and WBS ongoing
after having finished the pilot phase. However, other disease
“prototypes” with different disability potentials should be considered. In particular, there are other genetic disorders (such as some
bone dysplasias and hereditary connective tissue disorders) with
marked physical disability contrasting a nearly normal cognitive
development as well as inherited disorders (such as craniosynostoses and some genodermatoses) with severe disfiguring consequences compared with minimal intellectual and physical
disability. A further form of disability is that related to genetic
conditions at high risk of sudden death (such as hereditary hemorrhagic telangiectasia and Marfan syndrome). Therefore, in RDs in
addition to intellectual disability and the need for periodic screening for cancer as major determinants of disability and healthcare
transition issues, equally relevant aspects include physical disabilities, social stigma, and fear of death.
There are no guidelines for the management of most RDs, and
those that do exist mainly focus on childhood. For example, it is
only recently that longitudinal studies of WBS have been published,
thus allowing guidelines to be drawn for the care of adult patients
[American Academy of Pediatrics, 2001; Cherniske et al., 2004;
Howlin and Udwin, 2006; Pober and Morris, 2007; Bedeschi
et al., 2011].
In our opinion, both the timing of planning for transition and the
steps to be accomplished may be much longer in the case of RDaffected patients. National Health Services and hospital rules set a
cut-off for transition at 15–20 years (depending on the country) for
practical purposes, but the same rules cannot be strictly applied to
patients RDs [Viner, 1999]. Transition goals should be individualized in order to take into consideration their different needs and

abilities even if this should mean postponing transition to adulthood [Sowers and Rohland, 2004; Herzer et al., 2010; American
Academy of Pediatrics, 2011]. Sexuality and fertility issues, contraception, decisions about whether to have children, alternative
options and prenatal diagnoses are especially important in patients
with genetic RDs, but may be overlooked in adolescents with
developmental disabilities [Sullivan et al., 2011]. Furthermore,
social, educational, guardianship, and legal issues must also be
addressed. As shown in Tables I and II, uninterrupted healthcare
coverage and financial planning should be the expectation and goal
[American Academy of Pediatrics, 2002; Schrander-Stumpel
et al., 2007; Burdo-Hartman and Patel, 2008; Herzer et al., 2010;
American Academy of Pediatrics, 2011].
We suggest that an adult healthcare provider or healthcare team
should be identified as early as possible, and their cooperation
assured, including the acceptance of caregiver involvement when
necessary. Adolescents and their families need physicians who can
provide a single point of contact [American Academy of
Pediatrics, 2002]. They want to know who will be responsible for
their care until the transition is finalized, and what should happen if
no adult provider is found [Sowers and Rohland, 2004; Herzer
et al., 2010]. Ideally, joint visits should be scheduled to allow
adolescents and their families to become familiar with an adult
model of care and enable healthcare professionals to exchange
information and expertise [Royal College of Paediatrics and Child
Health, 2003; Singh et al., 2010].
There are various approaches to the problem of transitioning
adolescents with chronic conditions of pediatric onset to adult
healthcare (Table III). One involves the transition of adolescents
with what are usually considered adult disorders, such as diabetes
[Bowen et al., 2010], rheumatological disorders [Shaw et al., 2006]
or renal disease [Bell, 2007], to already available adult services.
Another involves the transfer of patients with chronic diseases of
pediatric onset such as cerebral palsy [Watson et al., 2011] or
congenital heart disease [Reid et al., 2004; American Academy of
Pediatrics, 2011; Sable et al., 2011] to specialized disease-specific

TABLE III. Requirements for Meeting the Healthcare Needs of RD-Affected Patients at Transition
Expert multidisciplinary team
Availability of dedicated areas
Availability and accessibility of social worker, psychologist, vocational counselor, legal assistance, interpreter, trained nurses, and administrative
personnel
Training and education of the transition team
Partnership/joint meetings with adult multispecialist team
Dedicated care/transition coordinator acting as a link to the community
Coordination and information sharing with primary care providers
Telephone time/dedicated lines for patients, families, and primary care providers
Links and collaboration with patient associations
Links and collaboration with other national and international CEs
Capacity to produce and adhere to good practice evidence-based guidelines for RD care in children and adults
Capacity of implementing outcome measures and quality control
CEs, centers of expertise.
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centers for adults. Other programs are also disease-based, and allow
providers to tailor transition to the particular needs of specific
patient groups [Viner, 1999; While et al., 2004; Grosse et al., 2009].
In the United States, national hemophilia and cystic fibrosis
network centers routinely provide care for children and adults,
thus facilitating the transition [Grosse et al., 2009]. Other models
include a transition outpatient clinic [Schrander-Stumpel
et al., 2007] or dedicated adolescent multidisciplinary clinics within
pediatric or adult services [Royal College of Paediatrics and Child
Health, 2003], or integrated teams of pediatric and adult specialists
in a pediatric setting [Simon et al., 2009].
Transition programs are poorest where no specific adult services
exist, and adult healthcare providers are not trained to care for
diseases such as genetic syndromes and metabolic diseases
[Viner, 1999; Schrander-Stumpel et al., 2007]. In the medical
home model, children with complex multi-organ disorders not
only have a source of quality care by a personal physician, but the
care is also family-centered and provides easy access to referrals and
coordination when needed [Kelly et al., 2002; Lotstein et al.,
2005; Burdo-Hartman and Patel, 2008; American Academy of
Pediatrics, 2011]. This model may provide an individualized process of transition facilitated by the collaboration of different specialists and the provision of detailed, specific, and written medical
information [Kelly et al., 2002]. However, access to a medical home
is significantly affected by the severity of a child’s condition because
the primary care system is less accustomed to providing the
coordinated, time-consuming medical, and social care these
patients need, or because of poor reimbursement for care coordination [Palfrey et al., 2004; American Academy of Pediatrics, 2005;
Gordon et al., 2007; Strickland et al., 2009].
The complexity and low prevalence of RDs require a concentration of resources and expertise that can only be achieved by means of
a public health approach. No adequate political support or national
RD programs existed in the EU until about 10 years ago
[EURORDIS, 2005]. However, since then, there has been an increase
in the general awareness of RDs at the level of institutions, public and
private organizations, and patient associations, and specific public
policies have been developed at national and international level
[Aymé and Schmidtke, 2007; Commission of the European
Communities, 2008]. Regional or national multidisciplinary facilities specialized in RDs or groups of RDs (Centers of Expertise [CE])
and housed in University-based or tertiary care hospitals have been
established in many EU countries in order to ensure high-quality
care for RD patients, thus overcoming the limited experience of
professionals confronted with very rare conditions [Aymé and
Schmidtke, 2007; Rare Diseases Task Force, 2008]. Cross-sectional
issues common to different diseases and requiring specific expertise
not available at a specific RD center, such as specialized surgery,
high-level technology or laboratory services, are managed by specialist centers closely connected with the CEs. Furthermore, local
agencies near the place of residence of patients dependent on the
public healthcare system may be involved in long-term continuous
interventions, such as social, educational and occupational therapy
[EUCERD Recommendations, 2011].
CEs cover the multiple needs of RD patients, including RDrelated emergency care, by offering support and consultations to the
healthcare professionals looking after RD patients, and providing

information and guidelines [EUCERD Recommendations, 2011].
They also enable patients and their families to feel less isolated by
giving them an opportunity to meet others in a similar situation and
exchanging experiences. The primary care providers in this model
act as key links between patients, specialized centers, and community clinical and social services, aided by their closeness to the
patients’ homes, and their better knowledge of the family and local
services. It is essential that primary care providers and CEs establish a
shared manner of working by mutually exchanging accurate and
timely information in order to maintain the continuity of care.
The structure of CEs implies geographical proximity to patients.
When CEs for children and adults are located in the same facility, it
ensures a relational experience of continuity because the patients
are acquainted with the majority of sub-specialists. The transition
from child to adult healthcare is less difficult when the patients’
multiple needs are coordinated, and common protocols are shared
[Gupta et al., 2004; EUCERD Recommendations, 2011]. Transferring information is easier, especially if the same database is used for
the clinical follow-up of patients and there are frequent formal and
informal contacts between pediatric and adult healthcare providers, and this allows a better view of disease evolution. Not
having to change hospitals makes it less problematic for adolescents to move to adult care services, but this would require a
widespread network of services providing care and treatment for
children and adults with a specific RD, which is impracticable
because of the rarity of some diseases and the scarcity of expertise
and technology in some areas. Patients living in rural areas or
regions in which there is CE for their disease inevitably have to
travel to other places to obtain specialized care, and the inverse
relationship between the quality of care and the distance from
the CE means that this has a high social cost [Aymé and
Schmidtke, 2007]. In Italy, CEs for children and adult patients
with relatively more frequent RDs such as NF1 are widespread and
can be found in different specialties, but not all regions have WBS
centers and those that do exist are mainly located in pediatric or
pediatric neurology centers [available at http://www.iss.it/cnmr/;
accessed March 3, 2012]. Adults with WBS or one of the rarer RDs
have to rely on their general practitioner as their main physician
and continue to remain in pediatric care even in adulthood. To
obviate the lack of specialized CEs in some areas, we think that
clinical videoconferencing, telemedicine and tele-expertise facilities could be set up between national and European CEs in order to
ensure distant access to the specific healthcare needed [Commission of the European Communities, 2008].

CONCLUSIONS
Although the concept of transition has been generally acknowledged, and a number of position papers and statements have been
issued [American Academy of Pediatrics, 2002; Royal College of
Paediatrics and Child Health, 2003; Sowers and Rohland, 2004;
Stille and Antonelli, 2004; While et al., 2004; American Academy of
Pediatrics, 2005; Department of Health, 2006; American Academy
of Pediatrics, 2011], there are still no guidelines in national healthcare programs on how to transition RD adolescents with and
without developmental disabilities, and only a few pediatric centers
have implemented the elements of transition in their general
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practice [Reiss et al., 2005; American Academy of Pediatrics, 2011].
Evidence regarding programs to facilitate transition is inconclusive
and the transition from pediatric medicine to adult medicine for
RDs remains a major challenge.
In our opinion, a successful transition program should include:
 continuing medical education (CME) programs concerning the
needs of young adults with RDs, with or without developmental
and intellectual disabilities, how to communicate with them,
and how to prepare them for self-management and the transition
to adult care [Kelly et al., 2002; Moore and Tonniges, 2004;
Palfrey et al., 2004; Reiss et al., 2005; Scal and Ireland, 2005;
Betz, 2007; Grosse et al., 2009; American Academy of Pediatrics,
2011];
 group discussions between medical students and RD patients and
their families;
 training of adult psychologists and psychiatrists in life-span
developmental psychology and the management of psychiatric
problems in adolescents and adults with developmental disabilities [Beresford, 2004; Scal and Ireland, 2005; Herzer et al., 2010;
Singh et al., 2010; Sullivan et al., 2011];
 education and training to healthcare professionals from all
disciplines, including paramedical specialists and non-healthcare professionals such as school teachers and caregivers
[EUCERD Recommendations, 2011];
 appropriate healthcare resources for RDs [Aymé and
Schmidtke, 2007] with financial support to individual CEs
allocated on the basis of quality of care evaluations;
 use of smart cards by healthcare services to carry identification
and insurance data, and to provide immediate access to a
patient’s medical history, test results, prescriptions, and information for emergency use [Gupta et al., 2004; Stille and
Antonelli, 2004; Kelly et al., 2008; American Academy of
Pediatrics, 2011; EUCERD Recommendations, 2011];
 questionnaires asking patients and their families to evaluate their
degree of satisfaction and make suggestions for improvement
would help to evaluate corrective measures [Viner, 1999; Kelly
et al., 2002; Reiss et al., 2005; Herzer et al., 2010].
Transition requires time and personnel, both of which are
difficult to find in periods of fiscal austerity. Nevertheless, governments should invest more in transition if they do not want to face
increased long-term social and economic costs due to poor treatment compliance, disengagement from services, increased genetic
risks, and higher rates of disease-related complications [Herzer
et al., 2010; Singh et al., 2010].
Finally, an important discrepancy between the pediatric and
adult models of assistance for RDs is represented by the role of
clinical geneticist. In pediatric medicine, the role of pediatric
clinical geneticist is clear and holistic in nature. In adult medicine,
a similar figure is lacking and it is usually assumed by
specialists with different core competences and a specialized
background. In our opinion, it is important that clinical genetics
be an independent medical specialization in all countries and that
for adult patients with RDs the clinical geneticist should have a role
similar to that of the pediatric clinical geneticist for affected
children.

AMERICAN JOURNAL OF MEDICAL GENETICS PART A

REFERENCES
American Academy of Pediatrics Committee on Genetics. 2001. Health
care supervision for children with Williams syndrome. Pediatrics 107:
1192–1205.
American Academy of Pediatrics, American Academy of Family Physicians
and American College of Physicians-American Society of Internal Medicine. 2002. A consensus statement on health care transitions for young
adults with special health care needs. Pediatrics 110:1304–1306.
American Academy of Pediatrics. 2005. Policy statement. Care coordination in the medical home: Integrating health and related systems of care
for children with special health care needs. Pediatrics 116:1238–1243.
American Academy of Pediatrics, American Academy of Family Physicians,
and American College of Physicians, Transitions Clinical Report Authoring Group. 2011. Supporting the health care transition from adolescence
to adulthood in the medical home. Pediatrics 128:182–200.
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