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Abstract

Objective: The transition from paediatric to adult medicine involves risks of poor patient Key Words
outcomes and of significant losses of patients to follow up. The research aimed to
analyse the implementation in an initial cohort of patients of a new programme of
transition to adult care based on a case management approach.

Design: A longitudinal study of the case management approach to transition, initiated in
a university hospital in France in September 2016.

Methods: Patients with the endocrine or metabolic disease diagnosed during childhood
and transferred to adult care were included. The transition programme includes three
steps based on case management: liaising with paediatric services, personalising care
pathways, and liaising with structures outside the hospital (general practitioners,
agencies in the educational and social sector).

Results: The cohort included 500 patients, with malignant brain tumour (n =56 (11%)),
obesity (n =55 (11%)), type 1 diabetes (n =54 (11%)), or other disease (n =335 (67%)).
Their median age at transfer was 19, and the sex ratio was 0.5. At median 21 months

of follow-up, 439 (88%) had a regular follow-up in or outside the hospital, 47 (9%) had
irregular follow-up (absence at the last appointment or no appointment scheduled
within the time recommended), 4 had stopped care on doctor’s advice, 4 had died,

3 had moved, and 3 had refused care. The programme involved 9615 case management
actions; 7% of patients required more than 50 actions. Patients requiring most support
were usually those affected by a rare genetic form of obesity.

Conclusions: Case managers successfully addressed the complex needs of patients. Over
time, the cohort will provide unprecedented long-term outcome results for patients with
various conditions who experienced this form of transition.
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Introduction

Metabolic and endocrine diseases in children and
adolescents include more than 500 different diseases with
an overall incidence of between 1:2000 and 1:4000 (1). The
most common condition is type 1 diabetes, which has an
incidence of about 15 cases per 100,000 children under the
age of 15 (2), while the rarest have reporting incidences of
less than one in every 1,000,000 children. These diseases
differ according to the type of involvement (isolated or
multisystemic), the organs affected, the age of disclosure
and the need for paramedical or social care and support.

In recent decades, the survival rate of these paediatric
patients has improved, and their care pathway now
involves a transition to adult care around their age of
majority. In the literature, this period is associated with
poor outcomes that have various consequences for the
health of young people: poor clinical results, disruptions
of care, visits emergency departments, hospitalisations
and intensive care admissions, especially in endocrine
diseases (3, 4). In addition, patients and families report
low satisfaction with care and increased psychological
distress during the transition (5).

For patients, in particular young people with various
endocrine and metabolic diseases (6), the transfer to adult
care represents a major challenge. In paediatric care,
young people generally have a long-standing relationship
and are comfortable with a team familiar with their illness
and with their personal and social history; however,
consultations do not always adapt to meet the needs of
adolescents and to encourage their empowerment (7).
Patients in adult care, who are considered autonomous,
may consult a different caregiver at each visit, while
consultations focus mainly on clinical outcomes and do
not always address the psychosocial or developmental
concerns of young people. Poorly prepared for the
management of these paediatric patients, adult specialists
may neglect the pathological part of the child and its
consequences, both physical and psycho-social (8).

To deal with this situation, recommendations have
been developed internationally to support the successful
transition from paediatric to adult care (9, 10, 11). However,
most of the content of these recommendations focuses on
paediatric preparation. They advocate ongoing information
about transition throughout the care pathway, inclusion of
the family, consideration of developmental aspects, patient
education and specific resources, coordination with primary
care, and flexible adaptation of the moment of transfer to
the individual case. Several programs have been developed
and published, showing that a prepared and coordinated
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transition can have a positive impact on patients’ health,
their experiences of care and the use of care. In a systematic
review published in 2017, only 6 of the 39 (12) identified
transition programs were delivered in adult services (13),
and 5 were dedicated exclusively to young people with
type 1 diabetes. The same review showed that programs
developed for a specific pathology may be appropriate
for young people with various diseases. The published
programs are generally accessible only to some individuals
on the active patient list: 20% of programs exclude young
people with an intellectual disability (13). Finally, the
timing of data collection after patient transfer enables
assessment of the short- and medium-term outcomes of
the interventions, but rarely of longer-term ones (13).

Itisin this context that a new programme of transition
based on case management has been developed in a French
adult hospital for young people with various endocrine
and metabolic diseases. The development project was
based on a survey, conducted by the team involved, of
the difficulties faced during transition by young adults
with congenital adrenal hyperplasia, hypogonadotropic
hypogonadism and growth hormone deficiency (14).
The need for development of such a programme was
reinforced by a second survey showing an association
between successful transition to specialist adult care and
better health-related quality of life and regular medical
follow-up in adulthood (15). The very large number
of patients shown to be lost to follow up in this study
motivated the development of the TRANSEND project to
reconsider the organisation of transition to adult care.
Although these surveys focused on specific pathologies,
the conclusions and implications that could be drawn
concerned a larger group of patients; the TRANSEND
project was therefore developed to meet the needs of all
chronically ill patients during the transition rather than
the specific requirements of a particular disease.

In the light of these observations, the objective was
twofold: firstly to implement a transition programme in
an adult care department that meets the needs of patients
and fulfils the recommendations, and secondly to collect
data on a large number of patients in transition to study
their long-term outcomes.

The TRANSEND programme takes place in an
adult hospital (hospital de la Pitié-Salpétriere, Paris,
France) in the endocrinology, nutrition and diabetology
departments. The steering committee (made up of
doctors from the three departments involved) defined the
TRANSEND programme as a dedicated care pathway for
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patients in transition, where a case manager has a central
role in adapting and coordinating for each patient, from
their discharge from paediatric services to their strong
attachment in adult services.

The specific objective of the present study was to
describe the initial cohort of patients and analyse their
experience of a transition managed under the new
programme based on a case management approach.

Materials and methods
Patients

All the patients cared for by hospital-based paediatricians
in transition to adult care, aged less than 25 at transfer
and referred to services of nutrition, diabetology or
endocrinology (metabolism, reproduction, thyroid and
endocrine tumours) were included in the transition
programme and constitute the study cohort. The study
is reported according to the STROBE Statement (16)
(Supplementary material 1, see section on supplementary
materials given at the end of this article).

Description of the transition program

A medical steering committee for the TRANSEND
programme development was created comprising the
doctors from the nutrition, diabetology, and endocrinology
services. Meetings and informal interviews were carried
out with all the professionals of these services involved
in the transition (nurses, social workers, psychologists,
dieticians, medical secretaries). The information and
opinions collected have been combined with the findings
of surveys carried out in the department, to define a care
pathway for patients in transition. This development
phase was done in parallel with the recruitment of the
case manager. The developed programme involved three
steps based on case management (Fig. 1).

Step 1 is dedicated to liaising with paediatric services
and patients to facilitate the patient’s first visit to

Step 1 Step 2
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adult care (transfer of the file, call-up of the patient,
file presentation by transition staff).

Step 2 defines the care pathway in adult service. Upon
arrival in the adult service, patients coming from
paediatrics systematically meet the case manager
and their new doctors. The meeting takes place in
a dedicated TRANSEND room, youth-friendly and
adapted to all types of mobility and bodily need.
The case manager assesses the needs of each patient
using interview and questionnaires (on social needs,
patients’ expectations and patients’ autonomy) to offer
them a personalised pathway in the hospital involving
the different available resources and professionals
(medical, paramedical, social). Throughout the
follow-up, care pathways are supervised by the case
manager, who is identified as the key contact by the
patients, and who is reachable by text, phone or mail.

Step 3 focuses on liaising with structures outside
the hospital (general practitioner, agencies in the
educational and social sectors), to improve the long-
term follow-up of patients, and to enhance wide-scale
coordination of the life project (ensuring that the
patient has appropriate training and employment,
a suitable place to live, social activities). (See all the
details of the care approach in TidiER checklist (17)
- Supplementary material 2.)

The programme was launched in September 2016, with
a full-time case manager and a dedicated place in the
adult hospital concerned. The programme is dynamic
and has evolved each year since its launch, the evolutions
are discussed and decided with the steering committee.
Additional elements based on the observation of patients’
needs have been added over time: additional time
dedicated to coordination, creation of explanatory leaflets
about patients’ diseases intended for professionals outside
the hospital, dedicated therapeutic education sessions,
questionnaires that allow to complete the tools available
for the patients’ needs’ assessment (questionnaire to
define patient expectations developed specifically for

Step3

The case manager

The case manager

The case manager is avalable for the patient and his carers

liaises with pediatric The case manager liaises with structures

services and patient meet the patient and outside hospital (GP,
to facilitate i?s first Qefires:a petsonalised educational gnd sociél
visitin adult care patiwy sector)

Patient transfers to adult care

Figure 1
Schematic representation of the
TRANSEND care pathways.
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the program, questionnaire to assess patients’ autonomy
using the Good2Go (18)).

Data collection and statistical analysis

The data used were collected as part of the case manager’s
routine activity of monitoring and filing activity reports.
The sources of data are the patient’s medical file and the
case report form used by the case manager in routine
collection of all the individual data of the patients
related to their arrival and follow-up in the TRANSEND
programme prospectively. These data are summarised
and not identifiable, and their collation does not require
Institutional Review Board approval according to
European or French regulations (Regulation (Eu) 2016/679
Of the European Parliament and of the Council of 27
April 2016 and repealing Directive 95/46/EC (General
Data Protection Regulation)).

A descriptive analysis was conducted on the data
collected between the launch of the programme in
September 2016 and the first interim analysis realised in
March 2020. Results were reported as median (Q1, Q3)
for continuous variables and as frequency counts and
percentages (%) for categorical variables.

Results

Since its launch, 500 patients have experienced the
TRANSEND programme (patients with at least one visit).

Table 1 Cohort medical characteristics.
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The distribution of the first visits in the programme
per year has been consistent in time: 144 took place in
the first year of the launch, 134 in the second year, 140
in third year, and 82 during the first half of the fourth
year. The mean follow up time in the programme is
21 months (min: 0; max: 42). The majority of patients
make their transition from a hospital at a regional
level (471/500, 94%), 14 from a hospital outside the
regional level, 11 from a private practitioner, and 4
from the social or voluntary sector. Patients included
in the programme had more than 15 different medical
conditions; the main diagnoses and patients’ health
characteristics are presented in Table 1. Patients had
diverse socio-demographic profiles (Table 2) resulting
in complex and diverse needs for support. Over the
period, the case manager performed 9615 coordination
actions, from 1 to 461 per patient. These involved
meetings, telephone conversations and emails, with
the patient, the family, and intra- and extra-hospital
partners. Actions relating to the TRANSEND programme
(call before first visit, plan and deliver the first meeting
between patient and case manager) and to the link with
paediatrics (request for medical records), represent 2734
(28%) of coordination actions. Management of hospital
appointments (consultations with a doctor or other
professional, hospitalisations, delay or postponement of
appointments, reminders in case of appointments not
scheduled or not attended, requests for transportation
vouchers, admission procedures, information on hospital

n (%)
Diseases
Malignant brain tumour (except craniopharyngioma) 56 (11)
Obesity 55(11)
Type 1 diabetes 54 (11)
Congenital hypopituitarism 43 (9)
Disorders of pubertal development 41 (8)
Thyroid diseases 38 (8)
Prader-Willi syndrome 35(7)
Congenital adrenal hyperplasia 27 (5)
Turner syndrome 22 (4)
Growth delay 18 (4)
Non congenital hypopituitarism 17 (3)
Craniopharyngioma 16 (3)
Familial dyslipidemia 8(2)
Other conditions (rare diseases, pituitary benign tumour, patients at risk following disease or treatment) 70 (14)
Pre-transfer referral

Hospital paediatrician 474 (95)
Hospital adult specialist 11(2)
Private practice paediatrician 7(1)
General practionner 4(1)
Social or associative sectors professional 4(1)

https://ec.bioscientifica.com
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Table 2 Cohort socio-demographic characteristics.
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Med (Q1-Q3)
Age the first appointment 19 (17-20)
Sex n (%)
Male 250 (50)
Female 250 (50)
Place of residence
Parents’ home 423 (85)
Self home 52(10)
Medico-welfare establishment 22 (4)
Other 3(<1)
Scholarship or professional status (MD = 13)
Post graduate studies 199 (40)
High school or vocational school 117 (23)
Medico-pedagogic institute 91 (18)
No activity 39(8)
Ordinary work 33(7)
Adapted to disability work 4 (<1)

MD, missing data.

and services, etc.) represent 3389 (35%) of coordination
actions. Follow-up of patients (medical issues, social
issues, links with community/private practice, other
hospitals, medical-social establishments, paramedical,
organisation of neuropsychological assessments)
represent 3492 (36%) of coordination actions.

For the 33 (7%) patients whose transition required
more than 50 actions, a median of 82 actions were
performed. Of these patients, 20 (61%) have obesity (the
majority having a rare genetic form of obesity).

The case manager planned care with a dietician for
148 (30%) patients, with a psychologist for 95 (20%)
patients, and with a social worker for 44 (9%) patients.
Patient education, in groups, was delivered to 34 (8%)
patients. A third of patients (n=156) had a second
individual facilitation meeting with the case manager, at
therequest of the doctor, especially during hospitalisation.
Of the 500 patients in the cohort, 416 (83%) have regular
follow-up in the hospital (next consultation already
scheduled and/or within the recommended time limit
for the next consultation), 23 (5%) are being followed
in another hospital or in a private practice, 47 (9%) have
irregular follow-up (absence at the last appointment or no
appointment scheduled within the time recommended
by the doctor), 4 have stopped care in a hospital setting
on the doctor’s advice, 4 have died (3 fatal outcomes
of a brain tumour, 1 accident related to an epilepsy
seizure), 3 have moved, and 3 have refused care. Among
those with regular or irregular follow-up, 149 (30%)
were called once or several times to unattended and/
or unplanned appointments. Among these patients, 86
(58%) scheduled a new appointment. The reasons given

for the irregularity of the follow-up were resistance to
medical follow-up (asymptomatic or sceptical patients),
concerns linked to life projects (studies, work, their
sociology-medical support agency) or to other medical
care (oncology, psychiatry, neurology, etc.) and social
and family difficulties (no parental support, lack of
autonomy). No diagnosis is clearly overrepresented in
these patients.

Discussion

In 3 years of activity, the TRANSEND programme has
demonstrated the possibility of sharing of resources
between different services and the acceptance by all
professionals in an adult care department of a new
organisation and a new worker (the case manager) to
improve transition care by providing coordination of care
and adapting support to the needs of the patients. The
programme acceptance is supported by the fact that all
patients arriving in this department have been referred
to the case manager since the launch of the program,
regardless of the doctor in charge. This acceptance
is probably enhance by the fact that the TRANSEND
programme has developed in response to a locally
identified need: that of young patients lost to follow-up
during transition (14, 15). The acceptability has also
been probably strengthened by the involvement of the
professionals of the department since the beginning in
the steering committee, which developed and made
the TRANSEND programme evolve. The TRANSEND
programme was developed based on the needs of
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young patients identified in the international literature,
which found a lack of awareness of psychosocial and
developmental aspects and coordination in adult care (19)
but also based on the local needs of young people, relying
on local surveys. The programme is based on a patient-
centred care approach. The case manager and overall
organisation enable provision of care that is respectful of,
and responsive to, individual patient preferences, needs
and values (20). It follows international recommendations
on transition by providing information about
transition, including to patients’ families, considering
the developmental aspects, allowing access to patient
education and specific resources, and coordinating with
primary care; these are particularly valuable and rare in
routine adult medical care.

To our knowledge, the TRANSEND cohort is the
largest and the most diversified in terms of patient profile
in the field of transition. This cohort, whose data are
collected routinely, reflects the real life of the programme
outside any interventional framework. The cohort study
will be enriched over the years with other data (care use,
self-management, and satisfaction) and new patients.
It will result in longer-term study of young people with
multiple diseases in post-transition, and identification of
factors linked to long term outcomes and unmet needs
to inform the evolution of TRANSEND. This continuous
improvement of the programme is already in progress,
based on questionnaire completion by patients who
report their needs to the case manager. Lastly it also
enables the identification of the young patients’ need for
more exchange between them.

The TRANSEND programme includes patients with
various diseases, with or without intellectual disability
or in socially complex situations, which will ensure
a high external validity for its results. The choice to
build a cohort allows for equity in access to quality
care. In clinical trials one of the constraints is to select
a homogeneous population to gain in precision (often
at the expense of patients with complex profiles); this
cohort study makes it possible to systematically include
the patients followed in the department and subsequently
to study all patient profiles, their different needs in terms
of accompaniment during transition, and their long term
outcomes. Although the transition programme offered to
patients in this cohort is intended to be universal, a limit
is observed. A subgroup of patients in the cohort requires
a large number of time consuming actions from the case
manager, which was not planned at the outset: a variation
of the programme to better adapt to the different patient
profiles could be considered.

Transition cohort in adult
endocrinology care

According to a systematic review published in 2016,
there is a lack of data from prospective studies on adult
care attendance by patients in transition, and few studies
have reported attendance in adult care at more than
one year after transfer (21). In a retrospective study of
congenital adrenal hyperplasia patients, 50% were lost to
follow-up after transfer to adult care, with no difference
between those who transitioned through a young person
clinic and those who did not (22). The same rate was
reported in our department before the implementation
of the TRANSEND programme in patients with this
same disease (15). In another study evaluating the
effect of an endocrinology transition clinic for patients
with diverse diseases, adherence to adult care was 83%
(23). In diabetes care, a recent literature review reported
that in the absence of a formal transition process for
patients with type 1 diabetes, the proportion of patients
lost to follow up is reported as between 11% and 62%
(24). Although data collection methods, post-transfer
evaluation times, and definitions of ‘patient lost to
follow up’ are heterogeneous and make comparison
difficult, the continued attendance rate reported in the
TRANSEND cohort is much higher than those reported
in the literature on young adults with endocrine and
metabolic diseases.

A key issue in transition programs is their financial
sustainability (25). With 500 active patients the case
manager works full-time. The timing of patient exit from
the program, initially planned when the patient is 25
years old, seems to have to adapt to the patient’s needs.
Prioritisation of actions and tasks delivered by the case
manager becomes needed with the growth in numbers
of patients in the cohort. For example, the necessary
coordination with professionals outside TRANSEND
remains a challenge: the involvement of private practice
medicine, the handover in hospital services and links
with paramedics remain fragile after several years of
existence of the program. The upcoming evaluation of the
costs associated with the programme and also of savings
(including savings of costs of avoidable care) will help to
better inform the relevance and cost-benefit analysis of
the program.

The principle of equivalence would not have been
respected if the impact of TRANSEND was evaluated in a
randomised trial against usual forms of care. Previous usual
care practice did not adapt to the situation of transition
or to young adults’ specific needs. Given the reported data
on morbidity and mortality associated with interruptions
of care during transition (26), it did not seem ethical to
expose the patients of a control group to additional risks
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of serious or irreversible damage from not receiving an
intervention based on recommendations.

However, a comparative non-randomised evaluation
of TRANSEND is currently underway. It compares the post-
transition outcomes in patients who transferred to adult
care before TRANSEND to those who transferred after its
implementation and benefited from it. The evaluation
is based on the set of successful transition consensual
indicators (27) as well as a medico-economic assessment.

To conclude, the TRANSEND cohort shows that
case-management upon arrival in adult care enhances
satisfactory results with regard to follow-up after transfer
from paediatrics: 88 % have regular follow-up and only 4
patients in 500 are confirmed as lost to follow-up (0.6%).
Achieving these results involved significant deployment
of resources: nearly 10,000 actions of case-management
have been performed for the entire cohort.
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