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Abstract 

Background A structured transition of adolescents and young adults with chronic autoinflammatory and autoim‑
mune disorders from the pediatric to the adult health care system is important. To date, data on the time, processes, 
outcome, resources required for the necessary components of the transition process and the associated costs are 
lacking.

Methods Evaluation of resource use and costs in a prospective cohort study of 58 adolescents with chronic auto‑
inflammatory and autoimmune disorders, for the key elements of a structured transition pathway including (i) 
compilation of a summary of patient history, (ii) assessment of patients’ disease‑related knowledge and needs, (iii) 
required education and counseling sessions, (iv) and a transfer appointment of the patient with the current pediatric 
and the future adult rheumatologist.

Results Forty‑nine of 58 enrolled patients (84.5%) completed the transition pathway and were transferred to adult 
care. The mean time from the decision to start the transition process to the final transfer consultation was 315 ± 147 
days. Transfer consultations were performed in 49 patients, including 10 patients jointly with the future adult rheu‑
matologist. Most consultations were performed by the multidisciplinary team with a median of three team mem‑
bers and lasted 65.5 ± 21.3 min. The cumulative cost of all consultation and education sessions performed includ‑
ing the transfer appointment was 283 ± 164 Euro per patient. In addition, the cost of coordinating the transition 
process was 57.3 ± 15.4 Euro.

Conclusions A structured transition pathway for patients with chronic autoinflammatory and autoimmune disorders 
is resource and time consuming and should be adequately funded.
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Background
Chronic autoinflammatory and autoimmune disorders 
in childhood comprise a broad spectrum of diseases 
with different etiologies and clinical manifestations [1]. 
Despite the development of new treatment options, 
more than fifty percent of the patients require anti-
inflammatory treatment into adulthood [2–5]. There-
fore, a structured transition process is necessary for 
optimal treatment and prevention of long-term morbid-
ity such as amyloidosis, osteoporosis and cardiovascular 
events [4, 6].

The key to successful long-term treatment is the trans-
fer of the adolescents and young adults to the adult-cen-
tered health care system [7, 8]. The transition period for 
adolescents with chronic diseases occurs during a par-
ticular period of personal changes [9, 10]. Therefore, in 
about 40% of cases, the end of care in pediatric health 
care structures marks a break in medical care with nega-
tive consequences for adherence, deterioration of symp-
tom control, or even the development of irreversible 
organ damage [11, 12]. To address these problems, sev-
eral transition projects have been established worldwide, 
often designed for a specific disease or group of diseases 
and mostly at a local level [13]. For adolescents and young 
adults with juvenile-onset rheumatic and musculoskeletal 
diseases the Paediatric Rheumatology European Society 
(PReS) and the European League Against Rheumatism 
(EULAR) have developed a consensus statement focusing 
on patient education, empowerment, autonomy and mul-
tidisciplinary care [14]. Positive effects of a structured 
health care transition program with a multidisciplinary 
approach including psycho-social care and physiotherapy 
have been indicated by Boeker et al. [15], but these efforts 
are often underfunded in national health systems and 
therefore not widely or sustainably implemented [16, 17].

The German Federal Joint Committee (G-BA) funded 
the project TRANSLATE NAMSE from April 2017 to 
September 2020 to improve the care of patients with rare 
diseases (RD) [18, 19]. A consortium of ten German cent-
ers for RD, two health insurance companies (AOK Nor-
dost; Barmer GEK) and the Alliance for Chronic Rare 
Diseases (ACHSE e.V.) was established to develop, test 
and evaluate a model for structured care of patients with 
RD [20]. The TRANSLATE-NAMSE project developed a 
generic pathway and additional tools that can be applied 
to adolescents with different RDs [21]. This pathway is 
based on previous experience with the more general 
“Berlin Transition Program” (BTP) [22]. This transition 
process was designed for a period of two years by pro-
viding a framework of transition consultations, and a 
structured summary of the disease course (summary of 
patient history). A case manager orchestrated the multi-
disciplinary care and ensured that the enrolled patients 

remained in the program, thus ensuring continuity of 
care. In the following we briefly describe the transition 
pathway and report the time required for the different 
components of the transition process and the corre-
sponding personnel costs for the different members of 
the multidisciplinary team.

Methods
A prospective cohort of 58 patients (16 males (28%)) with 
chronic autoinflammatory and autoimmune disorders 
was recruited between December 1, 2017 and Febru-
ary 28, 2020 at the Pediatric Rheumatology Outpatient 
Center of Pediatrics and Adolescent Medicine, University 
Hospital Heidelberg, Germany, of the University Hospital 
Carl Gustav Carus, Technische Universität Dresden, Ger-
many, and of the University Hospital Essen, University 
Duisburg-Essen, Essen, Germany. This cohort was part 
of the nationwide health care project entitled TRANS-
LATE NAMSE funded by the Innovation Fund of the 
German Federal Joint Committee (G-BA), grant number 
01NVF16024 TRANSLATE NAMSE [18, 19]. The Eth-
ics Committee of the Charité, Berlin (#EA2/140/17) and 
the Ethics Committee of the University Hospital Heidel-
berg (S-499/2017) approved the study. Written informed 
consent was obtained from all parents/guardians, with 
assent from patients when appropriate for their age. 
Inclusion criteria were (i) chronic autoinflammatory and 
autoimmune disorders, (ii) age ≥ 16 years, (iii) willingness 
to participate in a structured transition program with 
expected transfer to adult care within 2 years. Exclusion 
criteria were (i) severe intellectual disability and (ii) lack 
of informed consent.

Transition pathway
The transition pathway was developed as part of the 
national health care project TRANSLATE-NAMSE 
[21]. At the beginning of the transition process, patients 
were given a standardized questionnaire by their pedi-
atric rheumatologist. This questionnaire was developed 
for this project, because validated questionnaires in 
German were not available. It contains 30 items on (A) 
disease-specific knowledge, (B) therapy-related knowl-
edge, (C) social support and information, (D) future and 
career planning, (E) autonomous navigation through the 
medical system, and (F) wishes to the care team [23]. An 
Excel-based spreadsheet was used to quantify the cur-
rent level of information and the need for education and 
counseling [23]. Based on this assessment, the case man-
ager scheduled meetings with the multidisciplinary care 
team to provide health literacy education to patients in 
areas of identified knowledge and skill gaps. When indi-
cated by the patient or deemed necessary by the pediatric 
rheumatologist additional appointments were scheduled 
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for psychological, social-legal, and genetic counseling. 
1–5 h of transition counseling were available per patient, 
depending on the need or request. Meanwhile, the 
attending pediatric rheumatologist provided a structured 
summary of patient history and recommendations for 
further management.

At the end of the transition process the case man-
ager scheduled an appointment for the actual transfer 
of the patient to the adult health care system, preferably 
together with the pediatric and adult rheumatologists. 
This meeting included: (i) introducing the new care pro-
viders and structure, (ii) handing over all relevant patient 
information including molecular genetic results, (iii) 
explaining the adult care process, (iv) handing over the 
written summary of patient history to the adult rheuma-
tologist, (v) providing the contact details of the adult care 
team in case of emergencies. If a transition consultation 
together with the adult care team was not possible, the 
future adult rheumatologist received the relevant docu-
ments and the important patient information was dis-
cussed with him/her by telephone. The transition process 
was completed with a final consultation in the pediatric 
clinic. A follow-up appointment was scheduled in the 
adult health care system to avoid losing contact with 
the patient. All items were documented in a checklist, 
including the initiation, duration, and completeness of 
this patient pathway, the quantified level of disease-spe-
cific knowledge, and the hours of education and coun-
seling provided.

Calculation of personnel costs
For the calculation of the personnel costs, the German 
personnel remuneration rates for the years 2017–2019 
were used as presented in [24]. This resulted in the fol-
lowing costs per minute for the respective professional 
groups: pediatric or adult rheumatologist: 0.72 Euro/min; 
psychologist: 0.59 Euro/min; social worker: 0.52 Euro/
min; nurse: 0.46 Euro/min. The cost of the transition con-
sultation was calculated as follows: the cost in minutes of 
the participating members of the multidisciplinary team 
multiplied by the duration of the consultation in minutes. 
In addition, the cost of all consultations performed per 
patient was calculated as the sum of the costs of all tran-
sition consultations per patient. In addition, the average 
cost of a consultation per patient was calculated as the 
cost of all transition consultations per patient divided by 
the number of consultations.

Statistical analysis
Patient data were collected in portable document for-
mat (PDF), which were read as comma-separated values 
(CSV) files and imported into SPSS 26 (SPSS Inv., Chi-
cago, IL, USA), checked for plausibility and completeness, 

and analyzed descriptively. Data were tested for normal 
distribution using the Kolmogorov–Smirnov test. Data 
are presented as mean ± standard deviation (SD) or as 
median and range (minimum – maximum). Missing data 
were not included in the statistical analysis.

Results
Patient characteristics
Patient characteristics and chronic autoinflammatory and 
autoimmune disorders are shown in Table  1. The mean 
age at enrollment was 17.5 ± 1.0 years. From a total of 73 
patients, 58 patients (16 males, 42 females) with chronic 
autoinflammatory and autoimmune disorders were eligi-
ble according to the inclusion and exclusion criteria and 
underwent the structured transition pathway (Fig.  1). 
One patient had an autoimmune thrombocytopenia, one 
had chronic non-infectious osteomyelitis (CNO), and 
three had familial Mediterranean fever. Also included 
were 35 patients with juvenile idiopathic arthritis (JIA), 
two patients with chronic Lyme disease, six patients with 
non specified rare autoimmune diseases, nine with sys-
temic lupus erythematosus, and one patient with non 
specified vasculitis (Table 1).

Education and Counseling
Knowledge assessment
Self-assessed knowledge gaps (as indicated by the 
responses ‘partially agree; disagree’) were reported by 
16–27% of patients (Fig. 2 A). There were no significant 
differences between patients with different underlying 
autoinflammatory diseases (Table  1) for the items ‘dis-
ease-specific knowledge and need for education’, ‘ther-
apy-related knowledge’, ‘ability to navigate the medical 
system independently` and ‘lifestyle-related knowledge’. 
The adolescents had a higher need for genetic counseling 

Table 1 Patient characteristics

Number of patients 58

Age at start of transition (mean years, SD) 17.5 (1.0)

Age at transfer to adult care (mean years, SD) 18.5 (1.0)

Male, female 16 (28%), 42 (72%)

Diseases Frequency

 Autoimmune thrombocytopenia n = 1

 Chronic non‑infectious osteomyelitis (CNO) n = 1

 Familial Mediterranean fever n = 3

 Juvenile idiopathic arthritis (JIA) n = 35

 Chronic Lyme disease n = 2

 Non specified rare autoimmune disease n = 6

 Systemic lupus erythematosus n = 9

 Non specified vasculitis n = 1
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(44 ± 23%) than a self-assessed need for social-legal coun-
seling (32 ± 20%) and a low self-assessed need for psycho-
logical counseling (4 ± 20%) (Fig. 2 B).

Educational sessions
A median of 3 (range 1–5) educational or counseling 
sessions were provided to patients with chronic autoin-
flammatory disease (Table 2). As assessed by the patient 
questionnaire, counseling was tailored to the individual 

needs of each patient. The number of counselors in the 
multidisciplinary team (physicians, psychologists, social 
workers, nurses) varied from 1 to 5 (median, 3 team 
members) (Table 2). Patients received education on dis-
ease and on disease-specific medications in 84% and in 
87%, on navigating the medical system (independence) in 
89%, and on lifestyle in 78% (Fig. 3 A). The average dura-
tion of each specific education session ranged from 15 to 
24 min (Fig. 3 B).

Fig. 1 Flowchart of the transition pathway. See text for description. For education and counseling, n is the number of educational and counseling 
sessions provided. As shown in Figs. 3 and 4, the number ranged from 2 to 51
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Counseling sessions
The need to discuss legal aspects with adolescents 
suffering from chronic autoinflammatory disease was 
higher than the need to discuss genetic aspects (Fig. 4 
A). The need for psychological counseling was quite 
low (3%) (Fig. 4 A). However, when performed in two 
patients, it took at least as long as social-legal coun-
seling (mean, 35 ± 25 min; range, 10–60 min vs. mean, 
31 ± 20 min; range, 5–120 min) (Fig. 4 B).

Transfer to adult care
Of the 58 patients initially enrolled, 49 (84.5%) com-
pleted the entire transition pathway (Fig.  1). The mean 
age at transfer was 18.5 ± 1.0 years (range, 17–23.1 years) 
(Table 1). The mean time from the decision to start the 
transition process to the final transfer consultation was 
315 ± 147 days (Fig. 1).

Transfer consultations were performed in 49 patients, 
in particular in 10 patients together with the future adult 

Fig. 2 Educational (A) and counseling (B) needs of patients with chronic autoinflammatory and autoimmune disorders. N indicates the number 
of questions answered. Data are mean ± SD

Table 2 Resource consumption: number and duration of consultations, number of team members involved and time required for 
epicrisis preparation and coordination

All transition consultations (n = 57) Transfer consultations (n = 39) Transfer consultations 
with adult rheumatologist 
(n = 10)

Number of consultations Median 3 (range, 1–5) 1 1

Duration of consultations in minutes Mean 
(SD)

65.5 (21.3) (range, 15–150) 52.5 (24) (range, 10–100) 58.5 (14.9) (range, 30–90)

Number of team members involved Median 3 (range, 1–5) Median 3 (range, 1–5) Median 3 (range, 2–4)

Administration Time for preparation of summary 
of patient history (min)

Time for coordination (min)

Mean (SD) 47.8 (17.0) (range, 30–120) 112.7 (25.8) (range, 50–240)
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Fig. 3 Number (A) and duration (B) of educational sessions (B) for patients with chronic autoinflammatory and autoimmune disorders. N indicates 
the number of educational sessions provided. Data are mean ± SD

Fig. 4 Number (A) and duration (B) of counseling sessions for patients with chronic autoinflammatory and autoimmune disorderss. N indicates 
the number of counseling sessions provided. Data are mean ± SD
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rheumatologist (Table  2). Most consultations were per-
formed by the multidisciplinary team with a median of 
3 team members. Consultations lasted 65.5 ± 21.3 min 
(Table 2). The mean duration of the transfer consultation 
with the future adult rheumatologist was 58.5 ± 14.9 min 
and without 52.5 ± 24 min (Table  2). The median num-
ber of participating multidisciplinary team members was 
three. At the end of the transition process, all patients 
were transferred to adult care (Fig. 1).

Administration
A central document in the transition process is the prep-
aration of a summary of patient history; the mean time 
required to prepare this summary of patient history was 
47.8 ± 17 min (range, 30–120) (Table  2). The transition 
process is structured by the case manager. First, the dis-
tribution and later the evaluation of the questionnaires 
were essential to assess the educational needs. The case 
manager was also responsible for scheduling outpatient 
visits, inviting the necessary members of the multidisci-
plinary team, and communicating with the patients and 
their families. This organizational work took an average 
of 112.7 ± 25.8 min (range, 50–240) (Table 2).

Costs of counseling sessions and team members
The mean cumulative cost of all counseling and educa-
tion sessions necessary, including the transfer counseling, 
was 283 ± 164 Euro (Table 3). The cost per individual con-
sultation was 89.4 ± 34.7 Euro. Regarding the costs of the 
multidisciplinary team members, the costs for the pedi-
atric rheumatologist were the highest, followed by the 
costs for the psychologist, the nurse, the adult rheuma-
tologist and for the social worker. The cost of writing the 

summary of patient history was 34.2 ± 12.3 Euro, and the 
cost of coordinating the transition process was 57.3 ± 15.4 
Euro (Table 3).

Discussion
To our knowledge, this is the first study to precisely 
quantify the time required for the different components 
of the transition process in patients with chronic autoin-
flammatory and autoimmune disorders. In addition, the 
total as well as the proportional personnel costs for the 
different members of the multidisciplinary team were 
estimated. In this cohort the transition process took 
between 100 and 776 days, with a mean of 315 ± 147 days. 
This is much shorter compared to the duration for kidney 
transplant recipients (624 ± 150 [range, 307–819] days) 
and for patients with pre-transplant CKD (365 ± 172 
[range, 1–693] days) [24]. Administrative management 
of the transition took approximately two hours and was 
also less time consuming than for adolescents and young 
adults with chronic kidney disease [24]. This structured 
transition pathway for adolescents with chronic autoin-
flammatory and autoimmune disorders resulted in 84.6% 
of patients successfully transitioning to adult care, while 
15.4% were lost to follow-up. At the end of this pathway, 
all patients received a transfer consultation performed by 
the multidisciplinary team with a median of 3 team mem-
bers. In particular in 10 patients a transfer consultation 
was organized together with the future adult rheuma-
tologist. In a survey by the European Reference Network 
on Immunodeficiency, Autoinflammatory, and Autoim-
mune Diseases Transition Working Group 68% of centers 
for systemic auto-inflammatory diseases had at least one 
joint appointment with pediatric and adult services prior 

Table 3 Cost of resources: costs of participating team members during consultations, cost of preparing the epicrisis and cost of 
coordination

Total transition 
consultations

Per transition consultation Transfer consultations Transfer consultation with 
adult rheumatologist

Cost of consultations (Euro) 
Mean (SD)

283 (164) (range, 35–981) 
n = 57

89.4 (34.7) (range, 35.4–196) 
n = 57

75.8 (43.8) (range, 7.2–170) 
n = 39

109 (45.4) (range, 43.2–217) 
n = 10

Pediatric rheumotologist 
(Euro) Mean (SD)

140 (80.8) (range, 21–583) 
n = 57

44.5 (14.7) (range, 21–116) 
n = 57

37.4 (18.2) (range, 28.8–72) 
n = 39

45.1 (17.3) (range, 21.6–86.4) 
n = 10

Adult rheumotologist (Euro) 
Mean (SD)

67.6 (39.0) (range, 21–140) 
n = 10

18.9 (9.65) (range, 8.6–35.1) 
n = 10

0 41.2 (10.6) (range, 21.6–64.8) 
n = 10

Psychologist (Euro) 88.5n = 2 29.5n = 2 0 0

Nurse (Euro) Mean (SD) 82.5 (39.5) (range, 13–181) 
n = 53

26.2 (8.5) (range, 8.4–44.6) 
n = 53

25.5 (10) (range, 8.4–46) 
n = 34

29.6 (5.2) (range, 27.6–41.4) 
n = 7

Social worker (Euro) Mean 
(SD)

66.7 (44.9) (range, 15.6–218) 
n = 44

21.4 (12.6) (range, 4.6–52) 
n = 44

37.7 (9.9) (range, 26–52) 
n = 15

46.8 n = 1

Administration (Euro) Cost of preparation of sum‑
mary of patient history

Cost of coordination

Mean (SD) 34.2 (12.3) (range, 21.6–86.4) 
n = 57

57.3 (15.4) (range, 26–125) 
n = 57
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to the transfer of care [25]. The relatively small number in 
our study could be explained by the fact that the majority 
of patients were transferred to adult rheumatologists in 
private practice who were not affiliated with a center.

At the beginning of the transition process a standard-
ized questionnaire was used to assess counseling needs 
[21]. In this study, the self-assessed knowledge gaps were 
generally quite small, especially with regard to disease-
specific and therapy-related knowledge. However, even 
when self-reported knowledge gaps are small, at least 
78% of patients received education of all topics, with 
mean duration ranging from 15 to 24 min. Repeated and 
regular education is a crucial part of the transition pro-
cess as it improves patient empowerment [26–29]; it is 
therefore recommended by the current consensus guide-
lines [14, 30, 31]. Empowerment is strongly associated 
with self-management, which improves health outcomes 
in chronic diseases not only by improving adherence to 
medications and recommendations, but also by increas-
ing the individual’s ability to overcome challenges and 
manage problems independently [29]

In this cohort, only few requests for psychological 
counseling were reported in the questionnaire and it 
was provided to only two patients (3%). Compared to the 
whole transition cohort psychological counseling was 
offered in 16.4% of patients [23], and in kidney transplant 
recipients it was needed by 72% of patients [24]. Presum-
ably, patients with autoinflammatory diseases are in a sta-
ble phase of their disease, feel quite well and mostly do 
not need psychological support.

A special interest of our study was to calculate the costs 
of the entire transition process, excluding standard care 
such as physical examination, laboratory tests, and appa-
rative examinations that are part of these consultations. 
Consultations with other specialists, such as ophthalmol-
ogists or physiotherapists, were also not included in this 
calculation. The mean cumulative cost of all counseling 
and education sessions performed including the trans-
fer counseling was 283 ± 164 Euro. This is less expensive 
than the whole transition process of the entire cohort of 
all chronically ill adolescents and young adults (599 ± 380 
Euro) [32] or of kidney transplant recipients (966 ± 457 
Euro) [24]. These differences can be explained by differ-
ent patient population with different underlying diag-
noses and therefore different complexity and severity of 
illness. Compared to the costs of other medical inter-
ventions, e.g. one day of inpatient care in a university 
hospital, this is a relatively small amount. Jensen et  al. 
demonstrated that a social worker transition coordinator 
can significantly improve the rate of pediatric rheumatol-
ogy patients who successfully transition to adult care [33]. 
In our study the transition process was structured by a 
case manager, and the cost per patient appear reasonable 

with 57.3 ± 15.4 Euros. The mean age at the start of the 
transition process was 18.5 ± 1.0 years, which may seem 
rather late. According to national and international con-
sensus guidelines, transition should be initiated at 12—14 
years of age in stable disease, and education and coun-
seling as part of the transition process should begin at 
approximately 16 years of age [14, 25, 30]. Considering 
that the transition process takes 2—4 years longer, and 
that this would increase the costs by a factor of 2—4, the 
associated costs are still quite manageable. It is unreason-
able that the costs of the transition are not yet covered by 
standard health insurance in many countries. Ultimately, 
a successful transition process is cost-effective, because 
increased disease activity with costly medical complica-
tions can be largely avoided. In Germany, there is still a 
lack of nationwide funding for the transition of adoles-
cents with chronic diseases to adult care.

The strength of this study is that, for the first time, it 
evaluates a newly established transition pathway for 
patients with chronic autoinflammatory and autoimmune 
disorders and calculates the time and human and finan-
cial resources required for education, counseling, and 
transfer sessions. A limitation is the lack of long-term 
follow-up data, because the funding of the TRANSLATE-
NAMSE project was limited to 3 years. Furthermore, this 
study was a study of three German centers; therefore, it 
is unlikely to be representative of all German centers or 
in a more global perspective. The calculated personnel 
costs are only valid for Germany and could be quite dif-
ferent for non-German countries. Outcome indicators of 
a successful transition should be evaluated as suggested 
by Fair et al. including individual, health care and social 
outcomes [34].

Conclusions
This study shows that a structured transition pathway 
for patients with chronic autoinflammatory and autoim-
mune disorders is time and resource consuming due to 
the complexity of the diseases. Given that the costs are 
reasonable sustainable funding should be mandatory.
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