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ABSTRACT

Background: Medical advances have dramatically improved the long-term

prognosis of children and adolescents with once-fatal hepatobiliary diseases.

However, there is no generally accepted optimal pathway of care for the

transition from paediatric care to the adult health system.

Aim: The purpose of this position paper is to propose a transition process for

young people with paediatric onset hepatobiliary diseases from child-

centred to adult-centred healthcare services.

Methods: Seventeen ESPGHAN/EASL physicians from 13 countries

(Austria, Belgium, France, Germany, Hungary, Italy, the Netherlands,

Norway, Poland, Spain, Sweden, Switzerland, and United Kingdom)

formulated and answered questions after examining the currently

published literature on transition from childhood to adulthood. PubMed

and Google Scholar were systematically searched between 1980 and

January 2018. Quality of evidence was assessed by the Grading of

Recommendation Assessment, Development and Evaluation (GRADE)

system. Expert opinions were used to support recommendations

whenever the evidence was graded weak. All authors voted on each

recommendation, using the nominal voting technique.

Results: We reviewed the literature regarding the optimal timing for the

initiation of the transition process and the transfer of the patient to adult

services, principal documents, transition multi-professional team

components, main barriers, and goals of the general transition process. A

transition plan based on available evidence was agreed focusing on the

individual young people’s readiness and on coordinated teamwork, with

transition monitoring continuing until the first year of adult services.

We further agreed on selected features of transitioning processes inherent to

the most frequent paediatric-onset hepatobiliary diseases. The discussion

highlights specific clinical issues that will probably present to adult gastro-

intestinal specialists and that should be considered, according to published

evidence, in the long-term tracking of patients.

Conclusions: Transfer of medical care of individuals with paediatric onset

hepatobiliary chronic diseases to adult facilities is a complex task requiring

multiple involvements of patients and both paediatric and adult care providers.

Key Words: children, hepatobiliary disease, transition, young adults,

young people

(JPGN 2018;66: 976–990)

T ransition is an active and evolving process that addresses the
medical, psychosocial, and educational needs of young people

as they prepare to move from child- to adult-centred health care (1–
4). Although recent medical advances have dramatically improved
the long-term outcomes of once-fatal chronic diseases (5), adult
medicine practitioners still focus differently on issues beside the
immediate medical management such as family interaction or
patient development and self-management skills. These diver-
gences that have a direct impact on medical outcome variables,
as well as an unfinished debate on transition modes, result in
continued uncertainty about optimal transition strategies (6–8)
regardless of the specific medical condition (9–18). Published
evidence specific to patients with hepatobiliary disease only exists
for liver transplanted children (19–23). Lack of guidelines for
best practice management during transition of adolescents with

What Is Known

� There is no generally accepted optimal pathway of
care for the transition from paediatric care to the
adult health system.

� Proposed transition programs have not yet included
paediatric-onset hepatobiliary diseases.

What Is New

� The first agreed intersocietal transition pathway for
patients with paediatric-onset liver diseases.

� Specific evidence-based recommendations on when/
who/what/how to initiate and implement the transi-
tion process.

� Focus on new onset issues expected during the follow-
up of transitioning youth with hepatobiliary diseases
requiring special attention by adult providers.
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paediatric onset-liver diseases has only recently been outlined and
partially addressed (24). We have identified five relevant areas that
may benefit from a unified approach in young people with these
conditions:

1. A proportion of patients have diseases that are highly specific
to childhood. Exposure of these entities to adult-centred
physicians may have been minimal.

2. Adherence to prescribed treatment in young adults cannot be
automatically expected and may be difficult to monitor.

3. About 50% of all paediatric liver transplant patients have been
transplanted in the first 2 years of life. These patients have no
memory of life without a transplant.

4. Living-related transplantation with donor and recipient coming
from the same household may lead to complex family
interaction in case of that is chronic graft failure.

5. Some side effects of treatments/drugs or hepatic/extrahepatic
complications may only become apparent in adult life.

Accordingly, health care providers for adult patients may
benefit not only from a profound understanding of the basics of
adolescent transition (25) but also from medical communication on
common causes of so-called paediatric liver disease and their long-
term outcomes and perspectives. Although these disorders (eg,
biliary atresia and progressive familial intrahepatic cholestasis)
are relatively rare, thanks to improved management measures,
affected survivors with native or transplanted livers will in fact
be increasingly represented in future adult hepatology practice.
Furthermore, young adults with liver disorders who are leaving the
paediatric wards continue to have substantial medical problems,
which are complicated by individual behavioural, social, and
educational difficulties. Adult providers need to acknowledge
and respond to these new trends (26).

Experienced health care providers for adult patients under-
stand the differences in management hitherto, which have only
partially been reviewed by paediatric (27,28), or adult (29) hepa-
tologists without a grading of the existing evidence. Data from an
ESPGHAN survey on this subject (30) indicated that approaches of
health care providers for adults were often perceived as of limited
focus towards the specific needs of young patients during transition.
This survey also demonstrated a lasting relationship and commit-
ment between patient, family and their paediatric caregiver(s)
and the frequent wish of the patient for an ongoing parental
involvement.

The purpose of this position paper is to delineate basic
requirements for multidisciplinary professional and bilateral
approach to transition of young people with paediatric-onset

hepatobiliary disease. On the paediatric side, we suggest develop-
ments facilitating the transition (ie, patient preparation); on the
adult side, we emphasize the need for ongoing communication
between adult and paediatric care providers on specific medical
needs of young patients during and after transition (ie, physician/
staff preparation).

METHODS
The Writing Panel is an international Panel of 17 physicians

from 13 countries (Austria, Belgium, France, Germany, Hungary,
Italy, the Netherlands, Norway, Poland, Spain, Sweden,
Switzerland, and United Kingdom) with paediatric (ESPGHAN
Hepatology Committee) and adult (European Association for the
Study of the Liver, EASL) medical liver expertise.

In Part 1, the Writing Panel formulated questions addressing
main features of a standard transition process (timing, documents,
strategies, barriers) and presented answers obtained from a thorough
search by topics and/or relevant authors between 1980 and January
2018 in the adult and paediatric English-language literature on
transition in 2 search engines (PubMed and Google Scholar). The
following search algorithm was used (‘‘transition of care’’ or
‘‘transition of management’’ or ‘‘continuity of care’’) AND ‘‘ado-
lescence’’ or ‘‘paediatrics’’ or ‘‘young adults’’) AND (‘‘paediatric-
onset hepatobiliary disease’’ or ‘‘liver diseases’’) and identified
appropriate references. They also explored the literature on transi-
tional issues in other paediatric fields and additional relevant
literature. Successively, the Writing Panel developed recommenda-
tions and rated the quality of evidence.

The Voting Panel coincided with the Writing Panel. The
Voting Panel voted on each recommendation. Recommendations
were only included if consensus of at least 75% was reached. The
recommendations were based on evidence from existing publica-
tions and presentations at international meetings with published
congress proceedings as far as possible. If evidence was unavail-
able, the experts provided personal experiences and opinion.

The evidence and recommendations were graded according
to the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) system. The principles of the GRADE system
have been enunciated in Table 1 (31).

The Committee referred to the main features of a standard
transition process based primarily on the 2002 and 2011 American
Academy of Paediatrics (AAP) documents (32,33), various Ameri-
can and European programs as ‘‘Got transition’’ (34), recently
satisfactorily applied (35,36), ON TRAC (Transitioning Responsi-
bly to Adult Care) (37), Good 2 Go Transition Program (38),
Stepping Up (39), a ‘‘Health needs technical’’ review (40) and
the National Institute for Health and Care Excellence guidelines
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(41). Finally, each author examined 1 or 2 specific sections related
to specific paediatric onset hepatobiliary diseases.

Specific disease sections were subsequently discussed and
the agreed issues relevant to the adult Gastroenterology (GI)/
Hepatology provider are described in Part 2.

The manuscript has been reviewed and finally approved by
the ESPGHAN and EASL Council and Governing Board
members, respectively.

Clinical questions identified by the Writing Panel, inherent
literature with intrinsic quality of evidence are summarized in
Table S1 (Supplemental Digital Content 1, http://links.lww.com/
MPG/B325).

PART 1: MAIN FEATURES OF A STANDARD
TRANSITION PROCESS

There were no published studies experimentally designed
and categorized as randomized controlled trials (level A of evi-
dence) and very few studies categorized as well-controlled cohort
studies (level B of evidence). Most of the evidence (approximately
85%) was from not well controlled studies, reviews (Level C of

evidence) and expert opinions deriving from clinical experience
only (Level D of evidence) (Table S1, Supplemental Digital
Content 1, http://links.lww.com/MPG/B325).

WHEN: TIMING OF TRANSITION AND
TRANSFER

In this manuscript the transition is defined as a period of
several years aiming to prepare the young patient and its parents for
the final transfer to adult care.

Chronological Age Versus Flexible and
Individualized Approach

It is generally agreed that chronological age in itself is
insufficient for decisions on the optimal timing of transition/transfer
and that a flexible and individualized approach should be used
instead (22,24,42,43). The timing of a correct transition should
consider the young person’s mental and physical development, the
socioeconomic circumstances of the patient’s family, and availabil-
ity of the adult providers. Final transfer of responsibility should

TABLE 1. Grading of evidence and recommendations according to the Grading of Recommendation Assessment, Development and Evaluation

system

Grading of recommendation Benefits versus risk and burdens
Methodological quality of

supporting evidence Implications

1A, strong recommendation, high-
quality evidence

Benefits clearly out-weigh risk and
burdens, or vice versa

RCTs without important limitations
or overwhelming evidence from
observational studies

Strong recommendation, can apply
to most patients in most
circumstances without
reservation

1B, strong recommendation,
moderate-quality evidence

Benefits clearly out-weigh risk and
burdens, or vice versa

RCTs with important limitations
(inconsistent results,
methodological flaws, indirect,
or imprecise) or exceptionally
strong evidence from
observational studies

Strong recommendation, can apply
to most patients in most
circumstances without
reservation

1C/D, strong recommendation,
low-quality or very low-quality
evidence

Benefits clearly out-weigh risk and
burdens, or vice versa

C: observational studies or
case series, retrospective
reviews, systematic reviews,
survey.

Strong recommendation but may
change when higher quality
evidence becomes available

D: expert’s opinion, case report

2A, weak recommendation, high-
quality evidence

Benefits closely balanced with risks
and burden

RCTs without important limitations
or overwhelming evidence from
observational studies

Weak recommendation, best action
may differ depending on
circumstances or patients’ or
societal values

2B, weak recommendation,
moderate-quality evidence

Benefits closely balanced with risks
and burden

RCTs with important limitations
(inconsistent results,
methodological flaws, indirect,
or imprecise) or exceptionally
strong evidence from
observational studies

Weak recommendation, best action
may differ depending on
circumstances or patients’ or
societal values

2C/D, weak recommendation, low-
quality or very low-quality
evidence

Uncertainty in the estimates of
benefits, risks and burden;
benefits, risk, and burden may be
closely balanced

C: observational studies or
case series, retrospective
reviews, systematic reviews,
survey.

Very weak recommendations; other
alternatives may be equally
reasonable

D: expert’s opinion, case report

Adapted from (31). The quality of evidence in the recommendations has been classified into one of four levels: high (A), moderate (B); low (C), or very low
(D), according to the type of publication. The GRADE system offers two grades of recommendations: strong (1) or weak (2) reflecting the quality of underlying
evidence. In general, the higher the quality of evidence, the more likely a strong recommendation is warranted; the greater the variability in values and
preferences, or the greater the uncertainty, the more likely a weaker recommendation is warranted. GRADE¼Grading of Recommendation Assessment,
Development and Evaluation system, RCTs¼ randomized controlled trials.
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occur after mental health stability evaluation (44) and when the
young person has globally a stable emotional and physical func-
tioning. Transfer most commonly occurs around 18 years of age but
in some centres not until 25 years of age (45). The 25-year limit is
sometimes suggested for those rarer conditions which have not
available adult specialists (40).

Preparation/Training

The preparation must begin before the planned transfer,
preferably by introducing the concept already in early adolescence
(even as early as age 12 years) (33), with educational interventions
by specialist paediatricians aiming to help the patients to understand
their illness, treatment rationale, the origin of the symptoms and
monitoring strategies (eg, occasional therapy adjustments for
weight, liver function tests) (46). Although adolescents and young
adults still today receive limited or no education and preparation
regarding key elements of health care transition to adult-oriented
healthcare (47), it is proved that training program (especially early,
at least 3 years before the final transfer) is conducive to a successful
transition (41,48).

Interventions that focus on youth and not on parents are
insufficient for empowering transitioning youth (49). Explanations
should be given in a way that is understandable, with language that is
appropriate to the developmental level of the teenager. Treatment-
related problems (health literacy, therapy adherence, side effects)
should be discussed at regular intervals by patients and parents (trying
to see health professionals individually). It should also be clear that if
a treatment has to be stopped because of an adverse effect, another
treatment will usually be needed to substitute the stopped medication
under medical prescription. A program to report on the quality of
health care transition preparation received from medical providers
may be useful for 16- to 17-year-old youth (50).

Other important general issues to highlight such as healthy
sexuality (eg, potential contagiousness in case of chronic infections,
unintentional pregnancies, contraceptive methods), need for routine
immunizations (eg, A and B viral hepatitis, human papilloma virus),
avoiding weight excess, recreational drugs and excessive alcohol
consumption, should also be approached early in order to minimise
possible additional hepatotoxic injuries.

Readiness

According to other transition experiences coming from other
chronic paediatric-onset diseases (51,52), only approximately 50%
of the clinical programs that sought to promote the acquisition of
transition skills perform an assessment of the young people readi-
ness. This relatively low rate is primarily because of the lack of a
validated, patient-centred tool that can be used to evaluate the
ability of young people to make appointments, understand their
medications and request help whenever necessary.

It is of interest that only 50% of parents report that they have
discussed the transition with their paediatrician (53), and less than
40% of young people between 12 and 17 years of age with special
health needs make a successful transition (54), also because of a
lack of paediatric long-term planning.

Transition Process Versus Administrative
Transfer

The incorrect assumption that the transition process repre-
sents a purely administrative transfer leads to inappropriate transi-
tion hand offs, resulting in young patients not yet ready to the step.
If this mistaken view is applied insensitively, patients may feel

‘‘lost in the system’’ with less satisfactory results in terms of long-
term follow-up and an ultimate increase in health costs (40,55).

The Committee recommends:

1. For optimal timing of transition/transfer, paediatric providers
should take into account the young person’s mental and
physical development, disease activity, health literacy, auton-
omy in disease management and socioeconomic circumstances
of her/his family, rather than mere chronological age (1C [22,45,
Survey], [24, Guidelines] [42, 43, Reviews] [34, Transition
Program]; agreed 100%).

2. Paediatric teams should start transition ‘‘training’’ well before
the planned transfer, preferably already in early adolescence
(12–14 years), or at least 3 years before the final transfer,
whenever possible during a stable phase of the disease (1C [33,
Expert Opinion] [41, Guidelines] [44, Retrospective review];
agreed 100%).

3. Treatment-related problems (medication nonadherence and/or
side effects) as well as establishing a healthy lifestyle should be
discussed with patients and parents (trying to see health
professionals individually) at regular intervals (1B [46, RCT]
[49, Prospective Cohort Study]; agreed 100%).

4. A program to report on the quality of health care transition
preparation received from medical providers may be useful (2C
[50, Survey]; agreed 100%).

5. In uncomplicated cases, actual transfer is recommended around
the age of 18 years (1C [40, Review]; agreed 88.2%).

6. A prolonged period of transition up to age of 25 years,
preferably under the observation of both paediatric and adult
professionals, is recommended in complicated situations (1C
[40 Reviews; 45 Surveys]; agreed 76.4%).

7. Depending on own countries and granted patients approval,
parents’ presence and involvement is (under certain conditions)
in the best interest of the patient, also if 16 or above (1C [22,
Survey], [24, Guidelines]; agreed 88.2%).

WHICH DOCUMENTS

Essential Documents and Instruments for
Training

Taking into account several sources, we propose a list of
documents (paediatric provider’s letter with a synthesis of the
patient’s medical history, a transfer and emergency care plan, a
transition checklist for self-evaluation of feasibility of the transition
process and a transition roadmap easily accessible by patients and
families) for young people smooth transition as summarized in
Table 2 (34,40,56,57).

Ideally, each paediatric hepatology centre should develop a
personalized booklet according to local available resources, includ-
ing also information about the scope, meaning and rules of transi-
tion. A checklist helping the young people to self-assess readiness to
navigate into Adult Health care system should be available as well.
Table 3 shows a planning checklist produced by the Royal College
of Nursing (58) and modified by our Committee. In this document,
the evaluation of the young people occurs in three stages: early (12–
14 years), middle (14–15 years), and late (15–16 years).

The Committee recommends:

1. The use of transfer documents, which should include a
paediatric provider’s letter with a synthesis of the patient’s
medical history, a transfer and emergency care plan, a transition
checklist for self-evaluation of feasibility of the transition
process, and a transition roadmap easily accessible by patients
and families (1C [34, 58 Program/Review]; agreed 100%).
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WHO

Many young people and families continue to be reluctant to
leave the familiar environment of their paediatric specialist because
of a long-established relationship. They find difficult to initiate a
long-term relation with a new specialist (57). In fact, paediatric
care is often multidisciplinary and includes a holistic approach
played by the paediatrician and centred around family (7).

In contrast, the attention of adult specialists tends to be
focused more directly on the patient’s disease. This context could

encourage independent decisions by young people, for which,
however, they may not necessarily be educated or prepared.

For the above reasons, it has been well documented that the
implementation of an effective transition program may require an
integrated and multidisciplinary effort by both paediatric and adult
staff, ideally working as a well-coordinated multi-professional team
(8,57,59) (see Supplementary Figure S1, Supplemental Digital
Content 2, http://links.lww.com/MPG/B326). For optimal out-
comes, the team should send a uniform message to adolescents
and their families, namely one that encourages increased health-

TABLE 2. Essential documents used/proposed during transition procedures

Paediatric provider’s letter Containing the first appointment with the adult’s provider

Transition checklist Evaluation of transition process’s feasibility ! skills assessment for self-management

Indicates whether adolescents have or do not have particular knowledge or expertise related to the disease through

dichotomous variables (yes/no) or ordinal scale (TRAQ) ! identification of training areas and building greater

autonomy

Emergency care plan Paediatrician’s indications in case of emergency

Synthesis of transfer A medical summary aimed to the transfer of knowledge from paediatric to adult provider

List of therapeutic indications, synthesis of present or past problems, mental health status, possible expected

problems to monitor

Training skills for transition team Interpersonal and communication skills for transition training of health professional figures

Transition plan (roadmap) Written information as ‘‘roadmap’’ form ! easily consulted by patients and families

Scheduling own appointments and who to contact

Opportunity to review any unclear topics and periodic guidance visits at the adult service

Educational skills for patients Understand disease characteristics/evolution

Understand possible differences between paediatric and adult approach (eg, upper/lower endoscopies, liver biopsy,

MRI, etc without anesthesia)

Learning about exemptions and legal rights

TRAQ¼Transition Readiness Assessment Questionnaire.

TABLE 3. Multidisciplinary staff transition checklist

Issue Early stage transition Middle stage transition Late stage transition

Self advocacy Educate pts in describing their

health condition and ask

questions during each visit.

Know how to access information

about pts’ condition (support

groups, internet or condition-

specific organizations)

Explain all the available adult care

options and differences between

paediatric and adult care

Parents’ participation Help pts to choose an adult provider,

possibly close to their home

Independent health care

behaviour

Understand medication and

potential problems/barriers !
where to get help?

Personal health record book for

appointments, information,

treatments, and health providers

Personal health record book

Pts meet with adult specialist nurse

before discontinuing paediatric care

Sexual health Talk through the changes

associated with puberty, and the

implications of pts condition

Questions about impact of the

condition and/or medications !
will the condition affect fertility?

Discuss pts sexual capabilities (physical

capability, fertility, genetic, infection

issues) and impact of pregnancy,

delivery and breastfeeding on pts

condition

Psychological support Discuss about parents’ feelings and

future, pts friends and

relationships

Encourage to join a social group,

such as a club or youth group

If pts condition is potentially life

shortening, identify any need for help

in dealing with this.

Educational and

vocational planning

Talk about pts responsibilities at

home, restrictions affecting pts’s

education and amusing activities

Talk about school, favorite

subjects, and any career idea

Discuss about an opportunity for a work

experience placement

Set up a meeting with a work

counseling service

If pts plan to go to college or university,

discuss the implications of this

Health and lifestyle Discuss issues surrounding

sexuality, smoking, overweight,

alcohol, and drugs

Discuss any restrictions caused by

pts condition, body images,

weight gain or loss;

Discuss any feelings of low blue mood,

depression, etc ! identify people

they can contact for help

Adapted and modified from Royal College of Nursing (58). pts¼ patients.
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care knowledge and self-management skills (60). Specifically, par-
ents require support during this time for adolescent developmental
issues, such as negotiating independence for treatment (61,62).

Trained nursing staff could play a central coordinating/
contact role in the proper delivery of effective transition programs.
The supportive role of parents is, of course, essential, although
occasionally they may show some ambivalence. Whenever possi-
ble, the young person should be given opportunity to establish a
leading role in his/her own health care (60).

The Committee recommends

1. A transition multidisciplinary professional team is composed
by essential components as paediatric and adult providers
together with a coordinator (any transition involved or
dedicated professional) (2C [7 Guidelines, 85,759, Reviews])
(agreed 100%).

TRANSITION STRATEGIES (HOW)
Transition strategies vary from country to country according

to the respective health systems.

Medical Home Principles

In United States, the AAP suggests that an effective transi-
tion process of children with special needs should be coordinated,
comprehensive, individualized, and patient-centred, as well as able
to increase self-control and independent health care (32), following
the Patient-Centred Medical Home (PCMH) principles. In the
Medical Home, the medical care of infants, children, and young
people is delivered or directed by well-trained physicians who
provide primary care (63). Within PCMH, it is usual that the
specific activities of the transition begin after discussion and
periodic revision/updating of a shared protocol (33).

Especially for genetic syndromes and metabolic diseases,
access to a Medical Home may be significantly affected by the
severity and clinical instability of the patient’s health condition (64)
because the primary care system may be less accustomed to
providing the coordinated, time-consuming medical and social care
that these patients need or because of poor reimbursement for care
coordination (65). US Medical Home transition model, therefore, is
not easily applicable to young people with rare liver diseases and
may be, furthermore, quite difficult to implement according to the
specific country where she/he is living.

It is still necessary to adapt this suggested model to different
health systems in European countries where- with few exceptions-
there is no specific transition staff, and where certain key aspects are
extremely variable, for example, the maximum age allowed for
hospitalization in a paediatric ward.

Transition Plan

A transition plan should be based on the young people’s
readiness and on coordinated multi-professional team-work, with
transition monitoring until the completion of the first year in the
adult service. The paediatric provider should inform the patients
about the transition program: this preliminary phase should be
followed by a number of joint visits (in attendance of both paediat-
ric and adult providers) if possible at a dedicated centre (Transition
Unit), or alternating between the adult and the paediatric care
centres over 12 months (66). After a further transition feasibility
evaluation, the final paediatric visit should be planned.

By minimizing complication rate, the establishment of a
transition program is likely to improve prognosis and reduce long-
term medical costs.

As shown in Figure S2 (Supplemental Digital Content 3,
http://links.lww.com/MPG/B327), the transition program includes
several phases:

1. preliminary phase, with the aid of a specific register redacted
for early young people’ identification and involvement. If
patient is 12 to 14 years, the Committee suggests paediatric
providers to assess transition feasibility and specific checklist
issues (67,68);

2. combined visits phase: preliminary phase might be followed by
several combined visits if possible at a dedicated centre
(Transition Unit), or alternating between the adult and the
paediatric care centres (66);

3. transition feasibility evaluation: when a teenager is not ready,
he/she should repeat transition feasibility checklist evaluation
until he proves to be well prepared (although some young
people may never fully achieve this level of independence)
(33);

4. final paediatric visit: the final paediatric visit without parents,
should happen preferably around 18 years, and in any case, no
later than 25 years of age (37,40,45).

The Committee recommends

1. The first phase of a transition plan should be a preliminary
phase for early young people identification, involvement and
assessment of transition feasibility (1C, [67 Survey 2C, 68
Review C]; agreed 100%).

2. Transition plan should provide a phase composed by several
combined visits if possible at a dedicated centre (Transition
Unit), or alternating between the adult and the paediatric care
centres (1D [66, Expert opinion]; agreed 88.2%).

3. When a teenager is not ready, he/she should repeat transition
feasibility checklist evaluation (transition feasibility re-evalua-
tion phase) until he proves to be well prepared (1D [33, Expert
Opinion]; agreed 94.1%).

4. Transition paediatric monitoring should continue until the
completion of the first year in the adult service (1C [37
Transition Program, 40 Review, 45 Survey]; agreed 82.3%).

MAIN TRANSITION GOALS: SURMOUNTING
THE BARRIERS!

Preventing young people becoming lost in the transfer
between paediatric and adult health services is a major challenge
for healthcare providers (69). When the paediatric and adult liver
centres are not within the same hospital, a strong collaboration with
regional adult referrals with preferential pathways for patients in
transition must be established. If a dedicated and specialized service
is not available near the patient’s home, efforts should be made in
order to find the closest available and accessible gastroenterology/
hepatology unit.

Most Significant Transition Barriers, Related
Consequences and Strategies to be Adopted

Unfortunately, a number of barriers could impede the tran-
sition process. The most significant recognized barriers and the
related consequences upon paediatricians and adult providers,
patients and family members are summarized in Table S1, section
E (Supplemental Digital Content 2, http://links.lww.com/MPG/
B325) (70–74). Accordingly, clinicians should use transition skills
and specific adolescent medicine programs for transition training
of health professional figures (29). Regular meetings, and also
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suitable technological connection (eg, sms, mailing list, smart-
phone) for interaction among patients and paediatric/adult provi-
ders, should be arranged to improve the effectiveness of the
transition program (57,75–79). Websites including lists of spe-
cialists who are prepared to work with paediatric problems associ-
ated with transition, civic education campaigns by national
societies, mass media collaboration (67) (eg, www.gottransitio-
n.org) have been proposed to significantly help to create nationally
based transition networks. Specific networks for transition of
some GI disease (eg, IBD) have been recently proposed (80).
According to adult hepatologists, the greatest barriers to
optimal care are often patients’ poor adherence and their limited
knowledge and management of their condition (81). The presence
of relatives and their strong control on everything that happens to
their kids is more frequent with a greater impact on the outcome
of transition, than the poor adherence of young patients (81)
Factors that might negatively affect medical adherence include
not only age but also severity of illness, that is, asymptomatic
periods during chronic liver disease may create the risk of poor
adherence, and the long duration of treatment. In addition, non-
adherence in adolescence is often part of a constellation of risk
behaviours, including alcohol and drug use, unintentional preg-
nancy, mental health diagnoses and legal issues (44). If a formal
transition program exists, negative consequences such as patient’s
inability to discuss the impact of their condition on their overall
daily life, fitness, and sexuality are reported as less common (82)
(Table 4).

Transition Outcomes

Past studies focused on transition examined a variety of
health (83), or psychosocial outcomes (84), although without
uniformity in measurement both in terms of timing and standardi-
zation of measurement (85,86). Betz et al (87) assessed the health
care transition literature from the triple perspective of health care
reform examining outcomes of population health, patient experi-
ence, and costs concluding that persons experiencing the transition
desire to be a part of the process and want providers who will listen
and be sensitive to their needs, which are often different from others
receiving health care at the same facility. A recent study (88) is
consistent with this conceptual mode.

The Committee recommends

1. Regular meetings, suitable technological connection interaction
among patients and paediatric/adult providers, should be
arranged to improve the effectiveness of the transition program
(1B [76–79, RCTs]; agreed 94.1%).

2. Websites including lists of GI/Hepatology specialists who are
prepared to work with problems associated with transition, civic
education campaigns by national societies, mass media colla-
boration may be proposed to help to create regionally/nationally
based transition networks (2C [67, Survey]; agreed 94.1%).

3. Transition programs should aim to assure individual quantifi-
able outcomes (quality of life, knowledge of medication, self-
management, adherence to medication, dietary adherence,
understanding health insurance, complications) (1C [85–87
Reviews]; agreed 100%).

4. Transition programs might consider adolescent’s social
tools (eg, having a social network; 2C [87, Review]; agreed
82.3%).

5. Transition programs may also englobe health services (attend-
ing medical appointments, having a transition team as
reference, and avoidance of unnecessary hospitalization; 2C
(87, Review; agreed 88.4%).

PART 2: SELECTED FEATURES OF TRANSITION
PROCESSES OF YOUNG ADULTS WITH

SPECIFIC PAEDIATRIC-ONSET HEPATOBILIARY
DISEASES

Long-term clinical outcomes of patients with a number of
hepatobiliary disorders starting during childhood have recently
been summarized (25,89).

In general, specific available retrospective multicentre stud-
ies show that most cases of long-term survivors with native livers:

1. may have a decreased therapy adherence;

2. require lifelong care because of the possibility of hepatic
deterioration and/or progressive portal hypertension, some-
times ending up into the need for liver transplantation (22,23).

Regarding specifically liver transplanted (LT) patients, the
causes for nonadherence to medication and for poor confidence in
hospital visits following transfer to adult clinics, leading to graft

TABLE 4. Main transition barriers and their consequences

Main transition barriers For patients and families

Poor knowledge on health care system

Poor information ! rights to services,

treatments

Difficulties in identifying the right adult’s

specialist

Lack of knowledge of disease

For paediatric providers

Little time for the transition care

Lack of financial reimbursement

Young adults with different level of care

Lack of experienced adult- specialists.

For adult’s providers

Little time for the transitional care

Low economic reimbursement assistance

Lack of training in congenital/paediatric

onset diseases

Lack of communication with paediatric

colleagues

Consequences of an

inappropriate transition

For patients and families

"Hospitalizations and non-adherence to

treatment

#Education and/or working training of the

adolescent

#Success and productivity in adulthood

Contact with medical profession only in

emergency

For paediatric providers

Difficult parent’s involvement in the

chronic disease

Transition felt as a punishment/refusal to

follow pts

Parents behave in opposite ways

For adult’s providers

#Experience on child’s diseases

continuing into adulthood

Transition training difficult to integrate

into workflow

Approach perceived quite unfriendly by

new pts
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TABLE 5. Agreed specific new onset issues during the follow-up of transitioning youth with hepatobiliary diseases well known by adult providers

requiring special attention

Condition Liver issues Other organs/systems Social/sexuality/pregnancy/newborns

Hepatitis B (95–
103)

Cirrhosis and HCC
Portal hypertension
Liver failure
No treatment (if in the tolerance phase)

Antiviral therapy during the 3rd
trimester of pregnancy ! maternal
viral load

Discuss treatment with new direct
antivirals (tenofovir, entecavir) after
transition, if indicated

Neonatal rapid active/passive
immunization

Breast feeding yes
Partner vaccination and/or care of safe

sexuality

Hepatitis C
(102,104,105)

Rates of fibrosis " during late
adolescence

Cryoglobulinaemia Antiviral treatment before a planned
pregnancy

Rare clearance if in newborn period
acquired

Breast feeding accepted

Treatment with new direct antivirals

Perinatal HCV risk
Care of safe sexuality

AIH (106–110) Consider alternative medical treatment
in unresponsive or relapsing cases
(eg, cyclosporine, tacrolimus,
mycophenolate)

Monitor possible emergence of other AI
diseases (celiac disease, thyroiditis)

Increased risk of preterm delivery and
neonatal complications

Not stop therapy during pregnancy/
breast-feeding (AZA)

Progress to end-stage liver disease
despite therapy

Monitor IBD Not stop therapy during pregnancy/
breast-feeding (AZA)

Poor compliance to cortisones and IS
therapy

Monitor APECED Avoid MMF in pregnancy

Overlap with autoimmune sclerosing
cholangitis

Recurrence after LT, especially with
overlap syndrome

PSC (93,111–
114)

Liver cirrhosis and liver failure. Risk of
recurrence after OLT

Cholangiocarcinoma
PSC/ASC/AIH-PSC overlap

Monitor IBD development before or
after LT

Pregnancy not be discouraged.
Associated to preterm birth and
caesarean section but not to
congenital malformations.

NAFLD
(26,115–118)

Potential evolution to cirrhosis and HCC Metabolic syndrome and renal/
cardiovascular diseases

Maternal gestational diabetes, metabolic
syndromeLower long-term survival described in a

tertiary care setting Plan bariatric surgery after transition, in
selected cases

Neonatal NAFLD

LT (75,119–135) Possible recurrence of previous liver
disease (eg, AIH; PFIC 1–3) and de

novo AIH

Linear growth impairment; delayed
Tanner 5 pubertal stage

Lower school performances

Insulin resistance ! de novo NAFLD
post LT! liver fibrosis

Obesity, arterial HT, IR, diabetes, met.
syndrome

Lower physical health related QOL

Hepatic artery thrombosis, rejection

Poor renal function

Feelings of limitation of freedom,
loneliness

Poor adherence to IS and hospital visits:

EBV-PTLD
Negative thoughts, problematic

relationships-

! graft loss and need for
re-transplantation

Good maternal and neonatal outcome
described if it is followed by a
multidisciplinary and high-risk
obstetrical team! need to simplify the therapy

(reducing number of drugs)
Be aware that usually there is a Roux en

Y loop, piggy-back of cava, usually
pts are appendicectomized

AIH¼ autoimmune hepatitis, APECED¼ autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy, ASC¼ autoimmune sclerosing cholangitis,
AZA¼ azathioprine, EBV¼Epstein-Barr Virus, HCC¼ hepatocellular carcinoma, HCV¼ hepatitis C virus, HT¼ hypertension, IBD¼ inflammatory bowel
disease, IR¼ insulin-resistance, IS¼ immunosuppressive, LT¼ liver transplantation, NAFLD¼ nonalcoholic fatty liver disease, NTBC¼ nitisinone,
LT¼ liver transplantation, PFIC¼ progressive familiar intrahepatic cholestasis, PSC¼ primary sclerosing cholangitis, PTLD¼ posttransplant lymphopro-
liferative disease, QOL¼ quality of life.
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TABLE 6. Agreed specific new onset issues expected during the follow-up of transitioning youth with specific paediatric age onset hepatobiliary

diseases requiring special attention by adult providers

Condition Liver issues special
recommendations

Other organs/systems Social/sexuality/pregnancy/
newborn

Biliary atresia (93,136–140) PH, including endoscopic follow up
for variceal screening and
prophylaxis

Post-transplant: bone density,
malignancies (skin, other
organs), hypertension, kidney
function, if relevant:
corticosteroid induced ocular
abnormalities

School and work: satisfying career

If still with native liver, increased
risk of decompensation upon
pregnancy

In case of native liver, pregnancy
may lead to increased risk of
decompensation of until then
compensate cirrhosis

Lifelong care for possible hepatic
deterioration if still with native
liver

After transplantation, pregnancy
possible under close monitoring
of multidisciplinary obstetrics/
hepatology teams

Lifelong posttransplant care if
indicated (see ‘‘LT’’, liver
transplantation, below in this
Table), including monitoring
long-term consequences of LT

A1AT deficiency (27,28,141,142) Cirrhosis Avoid obesity, alcohol, tobacco
smoking

HCC Pursue vaccinations (influenza,
pneumococcus)

Look for new therapy Pulmonary involvement may
benefit from recA1AT

High variability of disease
symptoms presentation

Alagille syndrome (93,143–149) Liver failure/portal hypertension
(during pregnancy)

Kidney problems up to renal failure Good maternal and fetal outcome

Hepatic nodular/HCC Heart /vascular anomalies
(abdominal, neurological level)

Genetic counselling

Hypercholesterolemia/Xanthomas Problems with external stomas Familial screening
Intractable pruritus Hypertension

Ciliopathies (150–153) Cholangiocarcinoma Polycystic kidney disease
associated

Uncomplicated pregnancy or
transient worsening of renal
function

Cholelithiasis Risk of kidney related-systemic
hypertension

Worsening portal hypertension (not
cirrhotic)

Recurrent cholangitis/ Sepsis
Consider LT (liver failure or

complications /severe PH)

Crigler-Najjar (154) Phototerapy: regular assessment of
the frequently decreased efficacy
with increasing age

Possible kernicterus with
permanent neurological damage
at any age

Normal pregnancy described during
PB treatment or after LT

Type 2: Enzyme inducers Social and psychological burden of
phototherapy need: effects on
relationship and family life

Indication and optimal timing of LT
Awareness of the continuous risk on

bilirubin toxicity, including the
lifelong risk on kernicterus (if no
transplanted)

CF (155–161) Combination of CF liver and lung
disease

Lung/cardiovascular disease
management

Normal pregnancy possible if
multidisciplinary care

Cirrhotic or non cirrhotic, portal
hypertension/hypersplenism

Pancreatic insufficiency/Diabetes/
Osteoporosis

Genetic counseling

Liver failure Social/couple problems
Decision about timing for LT,

possibly before irreversible lung
disease

GSD (162–165) Type I: hepatic adenomas !
dysplasia and HCC

Type Ib ! neutrophil deficiency-
based chronic IBD colitis

Normal pregnancy described

Type III and IV ! cirrhosis and
cardiomyopathy

Specific Diet

Vajro et al JPGN � Volume 66, Number 6, June 2018

984 www.jpgn.org



 Copyright © ESPGHAN and NASPGHAN. All rights reserved.

Condition Liver issues special
recommendations

Other organs/systems Social/sexuality/pregnancy/
newborn

Hereditary tyrosinemia type I (166,167) Acute or chronic liver failure if
unresponsive to NTBC

Renal tubular dysfunction Normal pregnancy in NTBC-
treated patients

HCC Hypophosphataemic rickets at all
age

Plan LT if liver failure or HCC Specific Diet

Mitochondrial disorders (168–173) LT only after accurate evaluation Multiorgan dysfunction ! CNS
disease may precede or follow
hepatopathy

Significant risk of MLD if fetuses
have short, medium, and long-
chain FAOD (eg, HELLP
syndrome in LCHAD deficiency)
and mother is heterozygous;

Genetic counselling AFLP when fetuses have CPT I
deficiency, a Reye-like syndrome
typically between 8 and
18 months of age

Innovative therapies

PFIC/BRIC (174–180) PFIC1&2: gallstones, PH, cirrhosis,
HCC

PFIC1&2: diarrhea Pregnancy complicated by variable
exacerbations of jaundice and
cholestasis (BRIC/PFIC)Biliary diversion! problems with

external stomas

PFIC-1 pts post LT: diarrhoea

Newborn hyaline membrane
diseasePFIC-1 pts post LT: liver steatosis

PFIC-2 pts relapse post LT PFIC 3:
rarely transplanted/BRIC: milder
course

Urea cycle disorders (181,182) Poor adherence ! metabolic
decompensation, acute liver
injury or liver failure

Diet for avoiding serious acute
metabolic decompensations

High-risk pregnancy; should be
closely followed by a
multidisciplinary and high-risk
obstetrical team

LT if recurrent metabolic
decompensation

Hyperammoniaemic neurological
signs or psychiatric signs

Avoid valproic acid and steroids

Portal cavernoma (183–185) Portal hypertension and
complications (hypersplenism)

Pulmunar shunts Elective CS seems necessary in
cases with digestive varices

Consider surgery OEGD every 1 year

Wilson disease (186–190) Poor adherence ! liver failure,
behavioural changes,
neurological signs

Fanconi syndrome and progressive
renal failure

Pregnancy should be closely
followed by a high-risk team

Liver failure after spontaneous
interruption of treatment

Irregular periods and multiple
miscarriages ! hormonal
changes

GE varices may be aggravated by
pregnancy

Consider to switch from
Penicillamine to Zinc

WD behavioural changes need to be
differentiated from physiological
adolescent changes

Irregular periods and miscarriages
if liver not functioning well

Possible nutritional deficiencies
(Fe, Zn)

Pursue medication to avoid mother/
newborn health problems

Elastosis perforans serpiginosa
after long term D-penicillamine
therapy

Necessity of a multidisciplinary
team

Genetic counselling

AFLP¼ acute fatty liver of pregnancy, BRIC¼ benign recurrent intrahepatic cholestasis, CF¼ cystic fibrosis, CNS¼ central nervous system, CPTI¼
hepatic carnitine palmitoyltransferase, CS¼ caesarean section, FAO¼ fatty-acid oxidation disorders, HCC¼ hepatocellular carcinoma, HELLP¼ haemolysis,
elevated liver-enzyme levels, and a low-platelet count, IBD¼ inflammatory bowel disease, IT¼ immunosuppressive therapy, LCHAD¼L-3-hydroxyacyl-
CoA dehydrogenase deficiency, MLD¼maternal liver disease, NTBC¼ nitisinone, LT¼ liver transplantation, OEGD¼ oesophagus-gastro-duodenoscopy,
PB¼ phenobarbital, PFIC¼ progressive familiar intrahepatic cholestasis, PH¼ portal hypertension, recA1AT¼ recombinant alpha1-antitrypsin.

TABLE 6. (Continued).
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loss, and the need for retransplantation (90) are complex and
include the difficulties young people experience in the development
from childhood to adulthood, their need to become self-reliant, and
the different medical approach of paediatric and adult care (91–93).
Other relevant issues, which the Committee feels need to be taken
into special consideration, regarding young adults with paediatric
onset hepatobiliary diseases, refer to:

1. effects of pregnancy/lactation/associated illnesses on exacer-
bations of specific chronic liver disease and vice versa (eg,
BRIC-pregnancy);

2. obesity-related nonalcoholic fatty liver disease (NAFLD) and
effects of alcohol during adult life;

3. surveillance for neoplastic changes and other nonhepatic organ-
related diseases (eg, autoimmune conditions).

Similarly, important aspects specific to each condition are
considered:

1. parenthood, maternal, and fetal outcomes (eg, in hepatitis B/C);

2. long-term effects/complications of some chronic treatments on
patients and/or their offspring (for detailed information on how
to use the lowest risk drug possible, with attention to the
appropriate level of efficacy, readers are addressed to a specific
AGA document) (94);

3. education, professional occupation, and career.

In Table 5, the Committee summarizes relevant available
references and/or Committee considerations specific for the most
common conditions. The Committee focused on a number of
common disease-specific clinical, psychological, and social pro-
blems that an adult GI/hepatologist/internist may encounter once
the young adult patient with chronic liver disease has been trans-
ferred.

Some information on a number of rare paediatric onset
hepatobiliary disorders and liver transplantation is provided as well
(Table 6).

Overall, advances in medical and surgical therapy mean that
significant numbers of children with previously fatal liver disease
are surviving into adult life. Adult physicians need to be aware of
the clinical management and complications of diseases originating
in infancy such as biliary atresia, Progressive Familial Intrahepatic
Cholestasis, Alagille’s syndrome, and metabolic diseases such as
Tyrosinemia Type 1. They also need to be familiar with the long-
term consequences of childhood liver disease or liver transplanta-
tion performed in childhood (eg, psychological, cognitive/growth/
pubertal delay, renal failure, recurrent disease, osteoporosis, and
posttransplant malignancies, especially posttransplant lymphopro-
liferative disease) (90).

The Committee concludes that a multiprofessional team,
trained to detect, treat or even prevent several disease-specific
complications encountered during/after transition of adolescents
affected by paediatric-onset hepatobiliary conditions, could defi-
nitely improve outcomes, and quality of life.

FINAL CONSIDERATIONS
Transition from childhood to early adulthood is surrounded

by a number of physical, emotional, social and cognitive develop-
mental changes and challenges, many of them being ‘‘physiologi-
cal.’’ The issues hitherto discussed highlight that the presence of a
chronic disease in general and of some hepatobiliary diseases in
particular, represents an additional challenge. The transition pro-
cess—in addition to pharmacological therapies, side effects, and

hepatic disease-related complications should include a number of
general subjects such as education, counselling, career, social
education, sexuality. Detailing most of these aspects, however,
was beyond the scope of this position paper, while some of them
have already been well addressed in existing comprehensive guide-
lines (33,34).

Although there is broad agreement that preparation is needed
to help adolescents and young adults during transition process, there
is no consensus regarding what constitutes a successful health care
transition. A successful transition process should create indepen-
dent young adults who are capable of living independently and in
balance with their chronic condition and to make informed deci-
sions about their future health. Special attention is required for
young patients with additional learning needs because of or associ-
ated with liver disease where transition process could be even more
challenging and requires specifically planned pathways (89).

The key elements for an effective transition include correct
timing, preparation, and education. A joint structure including
paediatric and adult staff would be the ‘‘ideal’’ introduction for
young people to the adult medical world. For this purpose, it should
be advised to select and contact well in advance adult clinics for
strict cooperation in the transition program.

An evidence-based implementation of a systematic transition
policy on paediatric-onset hepatobiliary diseases is still limited by a
lack of solid evidence. Different models of transition have, there-
fore, been developed also locally. It is still unknown if a standard-
ized protocol-driven transition process as the one here proposed is
superior to a process that varies both nationally and internally.
Existing models of transition proposed also for other organs/sys-
temic paediatric onset diseases have rarely been evaluated in
randomized controlled trials with accurate measurements of
patients’ outcomes. It will be crucial to evaluate to what extent a
well structured and planned transition remove barriers, influences
medical adherence, reduces the prevalence and severity of com-
plications, and improves health-related quality of life.
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