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Abstract

Purpose The transition process from paediatric/adolescent to adult medical care settings is of utmost importance for
the future health of adolescents with chronic diseases and poses even more difficulties in the context of rare diseases
(RDs). Paediatric care teams are challenged to deliver adolescent-appropriate information and structures. Here we
present a structured transition pathway which is patient-focused and adoptable for different RDs.

Methods The transition pathway for adolescents 16 years and older was developed and implemented as part of

a multi-centre study in 10 university hospitals in Germany. Key elements of the pathway included: assessment of
patients’ disease-related knowledge and needs, training/educational and counselling sessions, a structured epicrisis
and a transfer appointment jointly with the paediatric and adult specialist. Specific care coordinators from the partici-
pating university hospitals were in charge of organization and coordination of the transition process.

Results Of a total of 292 patients, 286 completed the pathway. Deficits in disease-specific knowledge were present
in more than 90% of participants. A need for genetic or socio-legal counselling was indicated by >60%. A mean of 2.1
training sessions per patient were provided over a period of almost 1 year, followed by the transfer to adult care in 267
cases. Twelve patients remained in paediatric care as no adult health care specialist could be identified. Targeted train-
ing and counselling resulted in improved disease-specific knowledge and contributed to empowering of patients.

Conclusion The described transition pathway succeeds to improve health literacy in adolescents with RDs and can
be implemented by paediatric care teams in any RD specialty. Patient empowerment was mainly achieved by indi-
vidualized training and counselling.
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Background

Adolescents with a chronic health condition are faced
with the challenge to transition from paediatric to adult
care (henceforth transition) systems within a short and
defined period in their lives [1, 2]. Transition is a pro-
cess for which the young patients need both to prepare
and to be prepared for [3, 4].

Ideally, the transition period allows the adolescent
to gradually take over the responsibilities as an adult
patient. This includes adapting to a different care con-
text and leaving familiar paediatric care teams who may
have provided care for the patient from the beginning
of life or the onset of illness. To enable the adolescent
to complete this entire process, a successful transition
requires careful planning and stepwise implementation
[4].

According to a national survey in Germany about 15%
of people under the age of 18 years are affected by a
chronic disease with special care needs and will require
a structured transition process [5]. However, transfer to
a specialised adult care unit is often not accomplished
[4] and in at least 40% of cases, the cessation of paedi-
atric care marks a gap in the medical care with adverse
consequences for therapy adherence, symptom control
and the development of secondary diseases or even the
development of irreversible damage [2, 6-9].

To address the above-mentioned challenges, transi-
tion pathways have been designed and implemented
worldwide, mostly at local levels and often with a focus
on a specific disease or group of diseases only. Unfor-
tunately, these efforts frequently lack funding in the
national health care systems and thus are not sustain-
able and cannot be implemented on a broader level [10,
11].

Developing a transition process for adolescents with a
rare disease (RD) is even more challenging for two main
reasons: a) the difficulty in identifying experts/clinics in
adult care and b) the necessity to provide disease-specific
information to the patients. Rare diseases are a heteroge-
neous group of an estimated 5000—-8000 different, mostly
hereditary conditions and often manifest in childhood
[12]. Paediatric medical care for these patients is mostly
organized in tertiary care centres with highly specialised,
multi- and interdisciplinary care teams working in in-
and outpatient settings, to ensure close communication
with the primary care paediatrician.

Over the last decades, a better understanding of the
pathophysiological framework and improved treatment
options have led to an increased and better survival of
children with RDs and adolescents are transitioning at
an increasing rate from paediatric into adult health care
services. The latter are often not adequately equipped to
meet the patients’ needs.
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Previous studies have shown that encouraging young
people to develop independence, both from their fami-
lies and from their health care providers, will help to
bridge the gap from paediatric to adult care and will
encourage patients to make informed decisions about
their wellbeing/care [13-15]. In addition, adolescents
who are knowledgeable about their disease or condition
show a deeper understanding of the implications of tran-
sitioning to adult care. Furthermore, patients who were
able to explain their diagnosis in both lay and medical
terms appeared to be more confident and communicated
directly with providers instead of using their parents as a
proxy and were self-assured in their ability to take care of
themselves’ [14, 16—18].

Thus, to successfully transfer adolescents with rare and
ultra-rare diseases into adult care, patients need to be
trained and counselled intensively to become “experts on
their own disease”. A structured transition pathway can
achieve this result.

Here we describe the transition process and report the
evaluation results of a multi-centre structured transi-
tion pathway for patients with rare diseases in Germany
(TRANSLATE NAMSE).

Material and methods

TRANSLATE NAMSE

A German nationwide health care project TRANSLATE
NAMSE, funded by the innovation fund of the Federal
Joint Committee (G-BA, funding number 01NVF16024)
was launched in April 2017, aiming to develop and imple-
ment patient pathways and care structures in 10 centres
for rare diseases located at university hospitals. The study
was approved by the ethics committee of the Charité—
Universititsmedizin Berlin (#EA2/140/17) and the local
ethics committees [10, 19-21]

A structured transition and transfer pathway from pae-
diatric to adult care for adolescents and young adults
with RDs was developed and implemented in the context
of this project [19]. Patients were recruited from Decem-
ber 2017 until January 2020.

Patient pathway transition

The main goal of the transition pathway in TRANSLATE
NAMSE was the quality-assured transfer of information
from the paediatric treatment team to the adolescent
patient, as well as to the health care provider(s) of the
adult care team.

Adolescent patients with a RD from 5 participating
hospitals (Heidelberg, Essen, Bochum, Dresden, and
Hamburg), who were 15 years and older were invited to
participate in the study during clinic visits by their pae-
diatric specialists. Informed consent was obtained from
patients and caregivers.
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The pathway is described in detail [19, 22] in German
only, and is therefore briefly summarized here and in
Fig. 1 and Additional file 1: Fig. S1.

The transition process starts with an assessment of the
patient’s disease-specific knowledge and need for coun-
selling using a questionnaire that was developed for this
project (Additional file 1: Fig. 2). The questionnaire was
given to patients at the rare disease centre of the hospital
participating in this project. The questionnaire consists of
30 items, such as disease-specific knowledge pertaining
to diagnosis, therapy, monitoring and behavior manage-
ment. Non-disease-specific items address the perceived
level of independence when navigating the medical sys-
tem and the need for genetic, legal and psychological
counselling as well as career options. Quantification of
the presently existing level of information and resulting
training and consultation requirements was carried out
using an excel-based evaluation matrix (Additional file 1:
Table S1).

Based on the assessment, training on health literacy
was provided to patients by the paediatric treatment
team of the centres for RD at the participating univer-
sity hospitals in the areas with identified knowledge gaps
during the follow-up consultation(s). Additional appoint-
ments regarding psychological, psychosocial, and/or
human genetic topics were provided as indicated by the
patient or if necessary.

A structured epicrisis including the relevant informa-
tion from paediatric care and recommendations for fur-
ther treatment and care was prepared by the paediatric
specialist in charge. This information was explained and
handed over to the patient no later than the transfer
appointment.

After completion of the counselling and training ses-
sions, the transition questionnaire was used to re-assess
the level of knowledge and identify any remaining open

Transition
Questionnaire |

Transition
Questionnaire Il
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Fig. 2 Assessment of disease-specific knowledge and
indicated need for further information and counselling (green part of

bar) in participating patients (number and percent)
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questions. In addition, an appointment for the actual
transfer of the patient was scheduled by the patient coor-
dinator (case manager) from the centre for RD at the uni-
versity hospital. This transfer appointment was preferably
booked with the paediatric and the adult care physician at
the adult clinic. During the transfer appointment the fol-
lowing items were addressed: the introduction of the new
health care providers, the exchange and transfer of all rel-
evant patient information, including genetic results, the
explanation of the care process in adult medicine, and
the delivery of the written epicrisis to the patient. The
pathway was completed once a follow-up appointment
was scheduled.

The beginning, duration and completeness of the
patient pathway, the quantified level of disease-specific
knowledge at two time points and the delivered training
and counselling were documented in a checklist.

Data collection and statistical analysis

Patient data were recorded in the participating cen-
tres in portable document format (PDF) forms, which
were read as comma-separated values (CSV) files and
pseudonymized merged across the centres. These were
checked for plausibility and accuracy and analyzed using
IBM SPSS Statistics 25 (SPSS Inc., Chicago, IL, USA)

First transition Consultation and

consultation Training Sessions
Decision for transition c\‘ \,% .’J.
) s va| 8 va

Transfer consultation Referral
with future practitioner
Transition
° >
‘g}\ﬁl’é{ completed > }!;\‘ \ryl.!{

Start

End

Fig. 1 Transition Pathway: The transition process is initiated by the paediatric specialist, The first transition questionnaire is administered to
the patients and (repetitive) training is offered according to the indicated needs. A structured epicrisis is prepared by the paediatric specialist.
After the training sessions, the transition questionnaire is administered a second time to the patient to identify remaining gaps in health literacy.
The transition pathway is completed with a transfer consultation that includes the explanation and hand-over of the epicrisis along with all
accompanying documents as well as the scheduling of a follow-up appointment with the adult specialist
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and R (R Development Core Team; 2019) programs.
Data analysis for this process evaluation was descrip-
tive: measures of central tendency are reported as mean
and standard deviation or median and range (min—max).
Inference statistics were not used, as the project’s objec-
tive was to provide information on a new care approach
under real-world conditions.

Data from the CSV files were cross-checked with
original data from the participating centres and addi-
tional information (e.g. on the diagnosis) was taken into
account if applicable. As a result, case numbers in this
report differ marginally from the official project report
[22]. A calculation of the consumption of time- and
financial resources in this pathway has been performed
and published separately [10].

The evaluation of the TRANSLATE NAMSE project
from the patients’ point of view was carried out by means
of questionnaires sent by mail. Participation in the evalu-
ation was voluntary. No reminder letters were sent. The
questionnaires were returned by mail by the patients to

[ Yes [ No

Performed Training/Counselling N=292
Disease-specific training={ 91.4% B6%A
Training on Therapy—{ 91:8% 18.2%
Navigating the Medical System={ 932% 58%
Lifestyle and Behaviour Aspects={ 87.7% [12.3%]
c ing] 16.4% | 83.6% |
Legal i 82.9% [171% |
Genetic i 77.7% [ 223% ]

100 200 300

Fig. 3 Amount of training and counselling session received

by the participating patients (number and percent). Providing
information by the specialists to the patients took on average

38.7 min (SD 23.2; median 37.5 min, range 5-130) for disease-specific
information and 38.5 min (SD 29.5; median 30.0 min, range 5-230)
for information on therapy. Genetic re-counselling averaged 18.1 min
(SD 8.5; median 15 min; range 5-50) and psychological counselling
took 98.7 min on average (SD 101.1; median 70 min, range 5-310)

Table 1 Patient’s characteristics
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the evaluator centre for Evidence-Based Healthcare at the
Technische Universitdt Dresden (Additional file 1: Fig. 3).

Results

Patients’ characteristics

In total, 292 patients (146 male, 50.0%) were enrolled in
the transition pathway. The mean age at inclusion was
18.0+2.1 years. RDs were categorized into the following
disease-specific groups: anaemia/primary immunodefi-
ciencies (n=11), autoinflammatory conditions (n=60),
endocrine conditions (n=147), metabolic conditions
(n=16), nephrological conditions (n=50) and other RDs
(n=38) (see Table 1). For diagnoses in these groups please
refer to Additional file 1: Table S2.

Training and counselling

Assessment of knowledge

Disease-specific knowledge gaps resulting in patient-
centered education and counselling was assessed in
280 patients using the above-described transition ques-
tionnaire. In general, knowledge gaps (as indicated by
answers: ‘Partially agree; ‘Disagree’) were present in many
different areas for most patients at the beginning of the
transition process (baseline t,) as displayed in Figs. 2 and
3. Knowledge gaps were most frequent regarding disease-
specific aspects (need for education 84.6%) and regarding
the ability to navigate the medical system independently
(90.7%).

There was also a high need (65.9%) for socio-legal and
genetic (60.1%) counselling, but few requests for psycho-
logical counselling (7.3%). The quantitative demand was
evenly distributed among patients of the different disease
groups.

Condition Haematologic/primary  Endocrine Inflammatory Metabolic Nephrological Other rare disease Total
immune-deficiencies

N 6 147 58 15 52 14 292

Sex

Male 1(16.6%) 78 (53.1%) 16 (27.6%) 6 (40.0%) 37 (71.2%) 8(57.1%) 146 (50%)

Female 5 (83.3%) 69 (46.9%) 42 (72.4%) 9 (60.0%) 15 (28.8%) 6 (42.9%) 146 (50%)

Age (years) at decision for transition

Mean 17.3 18.1 17.2 19.5 18.2 184 18.5

SD 14 20 13 44 1.8 34 2.1

Median 17.5 18.0 17.0 19.5 18.0 18.0 179

Min 15 15 16 15 16 16 15

Max 19 24 23 31 23 29 31

Min Minimum, Max Maximum, N Number, SD Standard deviation

Other Rare Diseases included neurologic, orthopaedic, gastrointestinal, and neoplastic diseases
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Improving disease-specific knowledge

On average, 2.1 educational or counselling sessions and
a total of 5.4 consultations or trainings were carried out
per patient. Counselling was tailored according to the
detected needs as displayed in Fig. 2. Counselling on
how to navigate the medical system (independence),
was received by 93.2% of patients, closely followed by
counselling regarding disease-specific therapy (91.8%),
on the disease itself (91.4%) and on lifestyle and behav-
iour aspects (87.7%). Legal (82.9%) and genetic aspects
(77.7%) were counselled frequently, whereas psycholog-
ical counselling was least frequent (16.4%) (Fig. 3).
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Demand for further information
Fig. 4 Demand for information and/or counselling at the
start and the end of the transition pathway. Health literacy was
assessed using the same questionnaire (Additional file 1: Fig. S2)
at the beginning of the transition pathway (purple bars) and after
training and counselling sessions (green bars). Quantitate need was
assessed using the matrix from supp. Tab. 2

Transition Questionnaire
n =280 (95.9%)

Final Questionnaire
n =195 (66.8%)
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Reassessment of health literacy and knowledge gaps
Reassessment of health literacy at the end of the patient
pathway revealed significantly diminished requirements
for information (Fig. 4). However, 78.5% of the patients
still indicated a need for further advice regarding navigat-
ing the health care system.

Evaluation of the TRANSLATE NAMSE project

from the patients’ point of view

One hundred and twenty-one patients (41.4%) partici-
pated in the final evaluation. Of those, 69.4% found the
transition questionnaire helpful (40.4%, n=49) or very
helpful (28.9%, n=35). Only 8 patients (6.6%) found
it not helpful or not very helpful. On a scale of 1 (very
good) to 5 (deficient), the entire transition pathway was
rated 2.0 by the participants (SD 0.9; median 2, range
1-5).

Transfer to adult care
Of the 292 patients who were initially included, 268
(91.8%) completed the entire patient pathway and transi-
tion process (Fig. 5).

Duration of the transition process

The average time between the decision to include the
patient in the transition process and the first appoint-
ment for training/counselling was 145.9 days (median
124; range 0—741 days). On average, 2.1 training sessions
(median 2.0; range 1-5) were necessary and in about
95% of these an interdisciplinary team with a median
of three participants (doctors, nurses, dieticians, psy-
chologists) were involved of 357 days (median 350; range

First transition Consultation and
consultation? Training
n =280 (96.2%) ] @ 5.41 / patient

Decision for transition

with future practitioner Transition n=256

L agsierconalation Referral to adult care:
n =159 (54.5%) L completed .

n=292 : . . . dian: 90mi n=268 Remain in pediatric
median: 90min median: 15 — 70min median: 30min care:n=12
[Kein Titel]
Loss of contact
n=24
Start @ 145.9 days © 192.6 days @ 352.2 days @ 357 days

Fig. 5 Graphical display of the patient numbers in the transition pathway. Abbreviations: min, minute; n, number; ¢, mean
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0-819 days). A follow-up appointment was scheduled for
all patients.

After an average of 352.2 days (SD 170.7; median 353;
range 0—798) an interdisciplinary transfer clinic was con-
ducted in 159 patients with the adult medicine consultant
and in 109 patients with the paediatric team only. How-
ever, in both scenarios during this transfer appointment
the structured epicrisis and the relevant accompanying
documentation from the paediatric care was explained
and delivered to the patient.

In 268 patients the transition process was completed
after an average of 357 days (SD 180.6; median 350; range
0-819 days). A follow-up appointment was scheduled for
all patients.

Referral to adult care

Eleven patients did not go through the entire transition
process but nevertheless a health care provider in the
adult care setting was identified for these patients. For
249 patients, disease-specific expert health care provid-
ers in adult care settings were identified. The majority of
patients were transferred to a specialised disease-specific
outpatient clinic in a university setting.

For 19 young adults it was not possible to identify a
specialist in the adult health care setting. Of these, 12
remained in paediatric care. The remaining 7 patients
were referred to adult medicine without disease-specific
continuing care.

Discussion

This is the first study evaluating a structured transition
pathway in adolescent patients with any rare disease in a
multi-centre setting. Of the 292 enrolled patients, 92.8%
completed the process.

In 2002, American paediatric and adult societies
jointly published a consensus statement, in which they
demanded a structured transition process [23]. The goal
of such a process is to support a person’s adjustment to
a new care culture, to provide the necessary tools for
selfcare and to help satisfy medical, psychosocial and
educational needs [24]. However, when systematically
evaluating the efficacy of a transition process, a major
difficulty is the definition of ‘success’ [4]. Monitoring
parameters and/or outcome parameters have been iden-
tified for either more common conditions (e.g. diabetes
mellitus [25]) or for defined groups of diseases (e.g. kid-
ney transplant [26]). For example, the HbAlc levels dur-
ing and following the transition process have been used
as a marker of glycaemic control in patients with diabetes
mellitus. However, rare diseases affect only a few patients
and an outcome or monitoring parameter would need to
cover a wide variety of conditions.
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We investigated the success of the transition process
(a) by monitoring the completion rate of the different
steps of the pathway (implementation rate) and (b) by
measuring the health literacy in patients prior to entering
the pathway and at completion of the pathway. At time
of enrolment into the project, most patients had limited
knowledge on disease-specific and general health-related
topics. A structured education program was able to meet
the needs of the patients and resulted in improved health
literacy as measured by the questionnaire. Subsequently,
95.7% of the patients could be transferred to adult medi-
cal care and patients were satisfied with the transition
pathway [18].

Unfortunately, the transition reality for patients with
rare diseases in Germany is still insufficient, as outlined
in a report by the German advisory council (Sachverstén-
digenrat) in 2009 [27]. The report states that structured
transition programs are lacking in Germany, except for
some local solutions. Moreover, the report also recog-
nizes a lack of sufficient financial compensation for the
efforts associated with the transition of patients with
rare diseases within the German health care system [27].
Since the publication of this report, no substantial struc-
tural changes in transition medicine or the funding of it
have been implemented on a national level. With respect
to RDs the European Reference Networks (ERN) may
play an important role in transition medicine. Indeed,
some ERNs have already published mappings of the cur-
rent landscape like e.g. ENDO ERN [28], formed transi-
tion working groups e.g. ERN RITA [29] and provided
recommendations and pathways for certain RDs [30].

In TRANSLATE NAMSE, patients were actively
involved in the transition process by recording and iden-
tifying their training and counselling needs in the tran-
sition questionnaire at the beginning of the transition
pathway. This led to improved patient empowerment
through subsequent training and counselling [24, 31,
32]. Empowerment begins when the health care pro-
vider acknowledges that patients are in control of their
daily care and when the health care provider’s goal is to
increase the capacity of patients to think critically and
make autonomous decisions [33]. Previous studies have
shown that empowered adolescents can interact better
with the adult health care system and are more inde-
pendent and more actively involved in decisions regard-
ing health [33, 34]. Thus, self-management improves
health outcomes in RDs by improving adherence to the
treatment plan and building the individual’s capacity to
navigate challenges and solve problems.

The transition process in TRANSLATE NAMSE was
complex and time-consuming. The average time from
the decision to transition to the final consultation was
around 1 year.
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The individual process steps in the patient-oriented
pathway were also time-consuming. With a median of
90 min, the first transition consultation and the transi-
tion consultation jointly with the adult specialist took the
longest. The duration of the consultations ranged from
10 to 220 min [10].

In addition to the extended time that was required
for the consultation clinics and that was mainly (but
not exclusively) provided by the treating paediatricians,
resources of other disciplines (e.g., administration for
scheduling, occupational/nutritional therapists and other
health care professions) were required in the process.
A complete description of the resource consumption is
available ([10]- in German only). The average total costs
for the entire process were 599.00 €4+380.50 €. These
numbers are not transferable to other countries or health
care systems but indicate that a structured and quality
assured transition pathway can be achieved for a reason-
able price.

There is widespread recognition that planning for tran-
sition and the transfer to adult care should be part of
standard clinical care for all adolescents/young adults
with chronic medical conditions [37]. The American
Academy of Pediatrics (AAP) states that the refer-
ring paediatric providers must understand and address
patients’ and parents’ perspectives and needs during
transition [32]. With this in mind, and against the back-
ground of time- and cost- intensive patient pathways,
there is a need for sustainable financial compensation
especially in the paediatric sector, which is currently not
adequately reflected in the remuneration. To lend weight
to this demand, further studies on the costs of the transi-
tion process are needed [10]. These should especially take
into account possible costs occurring without transition,
e.g. treatment discontinuation.

Limitations of the study

Funding by the German Federal Joint committee is given
for projects in the German health care system with the
purpose of improving health care provision to specific
populations, such as patient with RD, through new inter-
ventions. As such, the project was limited to only 3 years
and was not designed as a regular multi-centre study
which would have included a control group. Thus, the
two main limitations of this study are a lack of long-term
follow-up data and the lack of a control group. In combi-
nation, this would have permitted an assessment of the
effects of the adherence to medication and the medical
system over a longer term. However, details regarding the
key elements of the transition process as well as informa-
tion pertaining to needs of patients facing transition to
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adult care could be provided. Nevertheless, it must be
considered that inclusion in the study alone could be a
confounder in answering the questionnaires presented.

It should also be noted that in the context of this study;,
the severity of the disease has not been accounted for.
Thus, the transition process for patients who have a more
severe condition could be significantly complicated and
prolonged, as well as requiring more support and coun-
seling. Furthermore, the availability of effective treatment
is heterogeneous between different rare diseases. Never-
theless, this can have a lasting impact on the transition
process. Thus, both issues need to be considered when
planning and implementing the transition.

Conclusion

This structured transition pathway is easily applica-
ble for various rare diseases. The tools to assess patient
knowledge are accessible via the questionnaire, the
individualized training is offered by the highly special-
ised paediatrician and the transfer into adult care can
be organized via a specific care coordinator. Thus, this
patient pathway offers a universally applicable approach
to adolescents with a RD. However, this transition path-
way heavily relies on the necessary resources (time and
personnel) in paediatric care settings and therefore sus-
tainable funding needs to be established urgently.

Abbrevation
RD Rare disease
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