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Abstract

Purpose The aim of this study was to investigate the burden of disease among a real-world cohort of patients with prevalent
Crohn’s disease (CD) in Germany.

Methods We conducted a retrospective cohort analysis using administrative claims data from the German AOK PLUS
health insurance fund. Continuously insured patients with a CD diagnosis between 01 October 2014 and 31 December 2018
were selected and followed for at least 12 months or longer until death or end of data availability on 31 December 2019.
Medication use (biologics, immunosuppressants (IMS), steroids, 5-aminosalicylic acid) was assessed sequentially in the
follow-up period. Among patients with no IMS or biologics (advanced therapy), we investigated indicators of active disease
and corticosteroid use.

Results Overall, 9284 prevalent CD patients were identified. Within the study period, 14.7% of CD patients were treated with
biologics and 11.6% received IMS. Approximately 47% of all prevalent CD patients had mild disease, defined as no advanced
therapy and signs of disease activity. Of 6836 (73.6%) patients who did not receive advanced therapy in the follow-up period,
36.3% showed signs of active disease; 40.1% used corticosteroids (including oral budesonide), with 9.9% exhibiting steroid
dependency (> 1 prescription every 3 months for at least 12 months) in the available follow-up.

Conclusions This study suggests that there remains a large burden of disease among patients who do not receive IMS or
biologics in the real world in Germany. A revision of treatment algorithms of patients in this setting according to the latest
guidelines may improve patient outcomes.
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Introduction

Crohn’s disease (CD) belongs to the class of inflammatory
bowel diseases (IBD) presenting at any age and resulting in
04 Evi Zhuleku significant morbidity and decreased quality of life [1]. Over

evi.zhuleku@cytel.com time, many patients develop complications, with approxi-
mately half of the CD population requiring surgery in the
10 years after initial diagnosis [2, 3].
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on available evidence [4]. In patients with steroid depend-
ency, immunosuppressants (IMS) can be used. Treatment
guidelines, including the latest revisions from the European
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of biologics, such as anti-tumor necrosis factors (anti-TNFs)
including infliximab (IFX) and adalimumab (ADA), agents
targeting leukocyte trafficking, namely vedolizumab (VDZ),
or the anti-p40 (anti-Interleukin-12/23) antibody, usteki-
numab (UST) for induction and maintenance of remission
in patients with moderate-to-severely active CD with inad-
equate response to therapy with steroids and/or IMS [3, 4].

With the emergence of new therapeutic options and
evolving guidelines, we evaluated the treatment and burden
of disease among a real-world cohort of patients with CD in
Germany based on claims data. Upon identification of a sub-
population of patients who were not treated with biologics or
IMS (advanced therapy), we further evaluated indicators of
active disease and steroid dependency to assess any unmet
therapeutic needs.

Materials and methods

This study is a retrospective analysis of anonymized claims
data from the AOK PLUS statutory health insurance fund
in Germany. AOK PLUS captures data on approximately
3.4 million insured individuals in the regions of Saxony and
Thuringia. Patient information on demographics (age, sex),
inpatient care (hospitalizations, procedures), and outpatient
care (diagnoses, procedures, prescriptions) was extracted.
We selected a cohort of prevalent adult patients with at least
one inpatient and/or two outpatient diagnoses of CD (ICD-
10-GM: K50.-) between 01 October 2014 and 31 December
2018, with no subsequent diagnosis of ulcerative colitis (UC,
ICD-10-GM: K51.-) after the first CD diagnosis in the inclu-
sion period (prevalent CD). Patients without continuous insur-
ance for at least 12 months after the first CD diagnosis in the
inclusion period were excluded from the final sample. Patients
were followed for at least 12 months after the first observa-
ble CD diagnosis or longer until death or end of data availability
on 31 December 2019. We then assessed the use of medications
including biologics, IMS, corticosteroids, and 5-aminosalicylic
acid (5-ASA) in the entire available follow-up period.
Moreover, from the overall prevalent CD population, we
identified a subgroup of patients without advanced treatment
after the first observed CD diagnosis in the inclusion period.
Advanced therapies included any prescription of IMS, includ-
ing azathioprine (ATC: L04AX01), mercaptopurine (ATC:
LO1BB02), cyclosporin (ATC: L04ADO01), tacrolimus (ATC:
L04ADO02), methotrexate (ATC: LO1BAO1, L0O4AX03), or
leflunomide (ATC: LO4AA13), and biologics, including
IFX (ATC: L0O4AB02), ADA (ATC: L04AB04), VDZ (ATC:
L04AA33), or UST (L04ACO05). Patients without advanced
therapy (i.e., biologics and IMS) were analyzed for claims-
based indicators of active disease, defined in this study as
the presence of at least two prescriptions of corticosteroids
including oral budesonide within 12 months, at least one
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CD-related surgery (Operation and Procedure Codes (OPS):
5-45, 5-46, 5-48, 5-49), or at least one CD-related hospi-
talization (main/primary diagnosis ICD-10-GM: K50.-) with
a length of stay > 7 days based on prior literature and clinical
input (proxy) [5]. Corticosteroid use among this subpopula-
tion was evaluated and the number of patients with steroid
dependency, defined as at least one corticosteroid prescrip-
tion every three months for at least 12 months was reported.

Results

Between 01 October 2014 and 31 December 2018, we iden-
tified 9284 prevalent adult CD patients with a follow-up of at
least 12 months. Among these prevalent CD patients, 1367
(14.7%) patients received biologics (+/—IMS), of which
1254 (13.5%) received anti-TNFs. Among the remaining
patients without anti-TNF therapy, an additional 113 (1.2%)
patients received VDZ (77/113) and/or UST (51/113) in the
follow-up. Moreover, an additional 1081 (11.6%) patients
were treated with IMS only in the entire available follow-
up period, of which 1028/1081 (95.1%) received at least
one prescription of azathioprine. The remaining 6836
(73.6%) patients without advanced therapy (IMS or biolog-
ics) received 5-ASA, other non-advanced therapies for CD
(including corticosteroids), or no therapy.

The subpopulation of patients without advanced therapy in
the follow-up period exhibited a mean age of 52.0 years at the
date of first observable CD diagnosis, and 61.3% were female
(Table 1). The median length of follow-up was 4.4 years.
Overall, 4356 patients (63.7% of those without advanced
therapy; 46.9% overall) did not present with active disease
indicators. Active disease indicators were present for 36.3%
of patients in this subpopulation, with 28.3%, 11.0%, and 5.6%
having at least two prescriptions of steroids within 12 months,
at least one CD-related surgery, or at least one CD-related
hospitalization with (> 7 days), respectively (Table 1).

We further investigated the use of corticosteroids in the
follow-up period among patients without advanced therapy.
High proportions of steroid use were observed, with 2784
(40.7%) of CD patients without advanced therapy receiving
at least one prescription including oral budesonide. Among
these patients, the mean number of corticosteroid prescrip-
tions during the whole follow-up period was 6.4 (Table 1).
Approximately a third of patients (29.0%) were treated
with oral corticosteroids such as prednisone/prednisolone
(excluding budesonide), whereas 19.6% received oral bude-
sonide. Specifically, among 17,765 total prescriptions in the
follow-up period, oral budesonide was the most frequently
prescribed (56.0% of prescriptions), followed by predniso-
lone (32.8% of prescriptions). A proportion of patients were
heavily treated with corticosteroids, with 9.9% (676/6838)
defined as steroid dependent (Table 1).
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Table 1 Patient characteristics
and therapy use among patients

without advanced therapy in the
follow-up period (> 12 months)

Patients without advanced therapy (biologics/IMS) N=6836

Demographics

Age at CD diagnosis, mean years (SD) 51.9 (18.3)

Age groups
18-44 years, n (%) 2556 (37.4)
45-64 years, n (%) 2504 (36.6)
> 65 years, n (%) 1776 (26.0)

Female, n (%) 4189 (61.3)

Length of follow-up, median years (IQR) 44 (2.7-5.2)

Active disease

Patients without active disease, n (%) 4356 (63.7)

Patients with active disease (at least 1 of the following), r (%) 2480 (36.3)
At least 2 prescriptions of steroids within 12 months, n (%) 1937 (28.3)
At least 1 CD-related surgery, n (%) 749 (11.0)
At least 1 CD-related hospitalization, n (%) 383 (5.6)

Corticosteroids usage

Any corticosteroids (incl. oral budesonide), r (%) 2784 (40.7)
Budesonide (oral), n (%) 1337 (19.6)
Other steroids, e.g., prednisolone/prednisone (oral), n (%) 1981 (29.0)
Budesonide and other steroids (oral), n (%) 534 (7.8)
Number of corticosteroid prescriptions, mean (SD) | median (IQR) 6.4 (8.4)13(1-8)

Steroid dependency, n (%) 676 (9.9)

CD Crohn’s disease, IMS Immunosuppressants, /QR Interquartile range, SD Standard deviation

Discussion

This study evaluated real-world therapy use among a preva-
lent cohort of CD patients treated in Germany between 2014
and 2019. Analyses of real-world patterns such as those pre-
sented by this research are important in identifying unmet
needs.

Our study shows that approximately 13.5% of prevalent
patients were treated with biologics after the first observ-
able CD diagnosis in the study period, in line with previ-
ous reports in studies assessing similar time frames, with
the literature based on other European settings generally
showing an increase in the use of biologics over time (15.0%
to 18.7% from 2011-2017 in Catalonia [6], 8.9% to 14.5%
from 2011-2018 in Denmark [7], 21% to 33% from 2011 to
2016 in Norway within the first year of diagnosis [8]). In the
same Spanish study, the use of 5-ASA and corticosteroids
decreased over time from 2011 to 2017 from 28.8% to 17.1%
and 15.8% to 13.7%, respectively [6]. In the present study,
approximately half of the prevalent CD population (46.9%)
were treated with only 5-ASA, other non-advanced therapy,
or no therapy and had no indications of active disease. This
suggests that a large proportion of prevalent CD patients in
our cohort presented with a mild course of disease, a finding
which is directly relevant for the classification and selection
of an appropriate therapeutic approach for these patients. In
a retrospective multicenter study in Germany between 2007

and 2010, Kruis et al. showed nearly a third of CD patients
had a mild course of disease [9].

Among patients with prevalent CD, we further identified
and described a subpopulation who were not treated with
biologic agents or IMS (advanced therapy) in the available
follow-up period (73.6%). However, 36% of patients within
this subpopulation showed signs of active disease and 41%
used corticosteroids in the follow-up period. Active disease
indicators and corticosteroid use in this setting may suggest
a need for a change in therapy for improved disease manage-
ment [5]. Treatment of these patients appears to deviate from
the latest treatment guidelines [3, 4]. For instance, 5-ASA,
commonly used to treat a mild CD flare, is not recommended
by ECCO or DGVS due to heterogenous data and low effi-
cacy. In alignment, according to a 2015 web-based survey of
175 German gastroenterologists, the use of 5-ASA in clini-
cal practice showed a tendency to diverge from guidelines
[10]. A significant proportion of patients in our population
were also treated longer term with steroids, deviating from
the goal of achieving steroid-free remission as outlined by
CD guidelines [3, 4]. Furthermore, long-term corticosteroid
use is associated with further complications, including bone
loss, metabolic complications, significant infections, among
other serious risks [11]. Treatment guidelines recommend
that patients with steroid-dependent CD, detected in 9.9% of
our patient population, should receive IMS or biologics to
manage their disease. Overall, the significant proportion of
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patients with active disease and corticosteroid use suggests
that real-world practice in this setting may not be closely
aligned to updated guidelines.

While secondary diagnoses were not evaluated in this study,
it is important to highlight that patients with active disease often
present with a disease course that results in fibrotic stenosis
[12]. Among such patients, advanced medications such as bio-
logics would not be beneficial, and patients should undergo
surgery to remove stenosis. In this case, corticosteroids may
be given during flare-ups in order to narrow the stenosis due to
inflammation. As such, a better understanding of concomitant
diagnoses such as chronic fibrotic stenosis is needed to further
contextualize the high corticosteroid use observed in this study.
Specifically, a study using standardized hospital discharge data
from 2010 to 2017 in Germany showed that despite the intro-
duction of novel biologics, the number of patients with CD
requiring surgery remained stable, with patients increasingly
hospitalized with stenosis and malnutrition over time [13].
Based on the results from this short study, we highlight the
need for future research in the area, including a more compre-
hensive description of secondary conditions and a comparison
of the evolution of therapy use, surgeries, and hospitalizations
over time. Moreover, a contextualization via the description of
active disease indicators and corticosteroid use among patients
with advanced therapy would serve beneficial.

Associated with the nature of the data, there are some limita-
tions to this analysis. The dataset captures patients in the regions
of Saxony/Thuringia and may be subject to a degree of selection
bias. However, healthcare regulations are considered uniform
across Germany, minimizing bias and conferring representativ-
ity. Furthermore, clinical information on disease severity, active
disease, and disease manifestation (Montreal classification) was
not available and was supplemented by claims data-based prox-
ies. Further information on demographics such as race, ethnic-
ity, income, and education was not available. While claims data
captures all prescriptions filled, compliance cannot be directly
ascertained. Finally, claims data is captured in the context of
daily clinical practice and may be associated with a small degree
of miscoding, particularly in the outpatient setting. Moreover,
this study has several strengths. Using a large claims database,
we made use of hospitalization, procedure, and prescription data
to describe the study populations. Definitions for active disease
and steroid dependency were based on prior studies and clinical
practice [5]. The database allowed for the inclusion of all CD
patients with any disease course, thus providing a representative
picture of the treatment of CD in Germany.

Conclusions
The results suggest that approximately half of the CD patients

included in this study had a relatively mild course of CD.
However, there may persist a great burden of disease among
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the remaining proportion of CD patients who did not receive
immunosuppressants or biologics although showed signs of
active disease in the real-world in Germany. Among these
patients, a significant proportion used corticosteroids in the
follow-up period despite treatment goals. To reduce the bur-
den and improve outcomes in this cohort of patients, a revi-
sion of treatment strategies in clinical practice according to
the latest treatment guidelines may be beneficial.
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