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ABSTRACT

Introduction: Rheumatoid arthritis (RA), pso-
riatic arthritis (PsA) and psoriasis (PSO) are
chronic inflammatory diseases that have a sub-
stantial impact on patients’ health. This retro-
spective database study aimed to assess the
epidemiology, comorbidities, diagnosis and
treatment patterns of RA, PsA and PSO in the
German population.
Methods: Data were extracted from the
Deutsche Forschungsdatenbank für Abrech-
nungsinformationen der Krankenversicherung
database from 2012 to 2016 for patients
aged C 18 years holding full health coverage in
the reporting year at least. Diagnoses were
defined according to International Classifica-
tion of Diseases (ICD)-10 codes. Reported out-
comes included prevalence and incidence rates,
pre-defined comorbidities, diagnosing and

treating physicians, and treatment exposure. A
subgroup analysis was performed for women of
childbearing age (females aged 18–45 years).
Results: The prevalence rates of RA, PsA and
PSO in Germany were consistent over the study
period; by 2016 they were 0.4%, 0.3% and 2.1%,
respectively, and in women of childbearing age
they were 0.2%, 0.2% and 1.5%, respectively.
RA, PsA and PSO were predominantly observed
among patients aged[45 years. RA and PsA
were more prevalent in women, while PSO had
an approximately equal gender distribution.
Depressive episodes were the most frequently
reported comorbidity in 2016 (RA: 25.7%; PsA:
25.1%; PSO: 17.8%), and this was similar in
women of childbearing age (RA: 20.5%; PsA:
23.4%; PSO: 16.3%). Approximately 50% of
patients with RA and PsA and 6% of patients
with PSO were receiving systemic treatment in
2016, of which methotrexate (RA: 38.4%; PsA:
30.2%; PSO: 2.2%) was most common. Biologic
therapies were the least frequently used treat-
ment options (RA: 28.9%; PsA: 20.9%; PSO:
1.8%).
Conclusions: This analysis provides key epi-
demiological information for patients with RA,
PsA and PSO, including in women of child-
bearing age, in Germany and highlights com-
mon comorbidities and that patients were likely
receiving insufficient treatment for these
diagnoses.
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Key Summary Points

Why carry out this study?

Rheumatoid arthritis (RA), psoriatic
arthritis (PsA) and psoriasis (PSO) are
chronic inflammatory diseases that have a
substantial impact on patients’ health and
quality of life.

Real-world data can provide insights into
the prevalence and treatment of these
diseases in heterogeneous patient
populations, yet there are limited real-
world studies available for RA, PsA and
PSO in the German population.

This study aimed to assess the
epidemiology, comorbidities, diagnosis
and treatment patterns of RA, PsA and
PSO in the German population.

What was learned from the study?

This study describes the epidemiology and
treatment patterns of RA, PsA and PSO in
Germany and highlights that many
patients were likely undertreated for their
diagnoses.

Depression was a frequently reported
comorbidity for RA, PsA and PSO patients,
emphasising the mental burden
experienced by these patients.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13006355.

INTRODUCTION

Rheumatoid arthritis (RA), psoriatic arthritis
(PsA) and psoriasis (PSO) are chronic inflam-
matory diseases, which have a substantial
impact on patients’ overall health and quality
of life [1–3]. Symptoms of RA include joint
swelling and erosive destruction [1]. PSO is
characterised by red, flaky, crusty and itchy skin
patches [2]. PsA is defined by peripheral joint
swelling, enthesitis, dactylitis and skin inflam-
mation [3]. The aetiology of RA is unclear, but
known risk factors include genetic determi-
nants, older age, smoking and female gender
[1]. The pathophysiological mechanisms
underlying PsA and PSO are overlapping, and
studies have indicated that up to 42% of
patients develop PsA within an average of
12 years after PSO onset [2, 4, 5], though the
exact proportion is unclear [6, 7].

In Germany, physician-diagnosed RA was
reported in 2.5% of the population between 18
and 79 years of age in a study carried out
between 2008 and 2011. Women were found to
be affected at a higher rate (3.2%) than men
(1.9%) [1]. The prevalence of PSO in Germany
was estimated to be 2.5% in 2005, with preva-
lence highest in patients between 55 and
75 years of age [6]. One report has estimated
that[150,000 German patients were diagnosed
with PsA in 2012 suggesting a prevalence of
0.2–0.3% [8].

The European League Against Rheumatism
(EULAR) provides guidance regarding the man-
agement of rheumatic diseases. For patients
with RA, EULAR recommends a treatment
sequence starting with conventional synthetic
disease-modifying anti-rheumatic drugs
(csDMARDs), such as methotrexate (MTX),
either alone or in combination with other
csDMARDs or glucocorticoids [9–11]. In the
event of inadequate response or poor prognostic
factors, addition of a biologic DMARD
(bDMARD, e.g. anti-tumour necrosis factor
[anti-TNF] therapies) or a Janus kinase (JAK)-
inhibitor, is recommended [9–11]. For patients
with PsA, EULAR recommends treatment with
csDMARDs (MTX as the preferred option) before
treatment with bDMARDs in cases of
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insufficient disease management [2, 12]. For
patients with PSO, phototherapy and fumaric
acid esters are often effective first-line therapies,
although they do not improve the symptoms of
concomitant PsA [13], and MTX, cyclosporin
and acitretin are approved systemic treatment
options [14]. Patients with severe PSO and
patients with both PsA and PSO are often pre-
scribed bDMARDs, but loss of efficacy following
treatment with the first bDMARD is common
amongst these patients [2]. The wide variety of
treatment options available for RA, PsA and PSO
may result in differing treatment patterns
within patient groups.

Real-world data are particularly useful to
provide insights into the prevalence and treat-
ment of diseases in heterogeneous patient
populations beyond that obtained from ran-
domised controlled trials [15, 16]. At present,
there are limited reports from real-world studies
available for RA [17], PsA [3, 18] and PSO
[18–22]; in particular, real-world studies are
scarce for the German population. This retro-
spective database study aimed to assess the
epidemiology, comorbidities, diagnosis and
treatment patterns of RA, PsA and PSO in the
German population.

METHODS

Patients and Study Design

This retrospective population-based study used
data from a German healthcare insurance
database (Deutsche Forschungsdatenbank für
Abrechnungsinformationen der Krankenver-
sicherung; Vilua Healthcare GmbH), reporting
data from 2012 to 2016 (Fig. 1). The database
analyses carried out in this study were per-
formed by Data Scientists at Vilua Healthcare
GmbH via encrypted remote access.

The study design used two different methods
for reporting the different outcomes. Cross-
sectional analyses were performed within each
calendar year for prevalence, incidence, patient
demographics, treatment distribution, comor-
bidities and diagnosing physicians (Fig. 1). Ret-
rospective patient cohorts were identified for
analysis of treatment persistence, dosing

patterns, treating physicians, treatment expo-
sure and treatment lines. The index date for the
retrospective cohort analyses was defined dif-
ferently depending on the outcome analysed
and could be at any time point during the study
period (Fig. 1). Only adult patients C 18 years of
age were included. Patients with a diagnosis
(defined as a reliable outpatient diagnosis or an
inpatient diagnosis per year) of RA, PsA or PSO
according to the defined International Classifi-
cation of Diseases (ICD)-10 codes at any time
point during the study were included (RA:
M05.8, M06.0, M06.8; PsA: M07.0, M07.1,
M07.2, M07.3, L40.5; PSO: L40.0, L40.8, L40.9).
The PsA subgroup included patients who were
diagnosed with PsA only or with PSO plus PsA.
For each indication, a subgroup analysis for
women of childbearing age (i.e. female patients
aged 18–45 years) was performed. Patients who
died during the study period were not excluded
from the analysis.

Ethical approval was not required for this
study as the data analysed were retrospective
and were pseudonymised and anonymised, so
that the subsequent assignment to patient data
was impossible. Permission to use the database
was provided by Arvato Health Analytics, the
former operators of the database.

Epidemiology

Annual cross-sectional prevalence rates for each
indication were calculated by dividing the
number of diagnosed RA, PsA and PSO patients
in the database (defined as a reliable outpatient
diagnosis or an inpatient diagnosis by the
defined ICD-10 codes) by the total number of
patients with full health coverage in the
reporting year (Fig. 1). Prevalence data were
then extrapolated to the German population
using different extrapolation factors for each
year. Extrapolation factors were calculated as
the ratio of the number of insured persons of
statutory health insurances in Germany and the
number of insured persons with full health
cover in the database in each year. Annual
cross-sectional incidence rates (2013–2016)
were calculated for patients who did not have a
diagnosis of RA, PsA or PSO for one calendar
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year prior to initial diagnosis and who held full
health coverage in both the reporting year and
the preceding year (Fig. 1). Comorbidities were
identified from a pre-defined list (Table S1) and
the frequency of each comorbidity was reported
for each indication in 2016 only (cross-sectional
analysis; Fig. 1). Comorbidities were possible
before, simultaneously or after RA, PsA or PSO
diagnosis in the reporting year.

Diagnosing Physicians, Treating Physicians,
Treatment Exposure and Persistence

The specialisations of physicians responsible for
the initial diagnoses of RA, PsA or PSO were
analysed annually between 2013 and 2016
(cross-sectional analysis with a pre-index period

of one calendar year; Fig. 1). Information on the
speciality of physicians was only available for a
subsample (approximately 80%) of patients in
the database and so data are only presented for
these patients. Due to information on outpa-
tient diagnosis being available quarterly,
patients might by assigned to multiple physi-
cians; in these cases mixed groups of physician
specialities are used.

The specialisations of physicians prescribing
each class of treatment were analysed for each
indication (retrospective cohort analysis for
patients without a diagnosis for one calendar
year prior to the index date [in this case the
initial diagnosis of RA, PsA or PSO] and maxi-
mum three years of follow-up; Fig. 1). The pro-
portion of patients prescribed the following pre-

Fig. 1 Study design. Cross-sectional analyses were per-
formed within each calendar year. The index date for the
retrospective cohort analyses could be at any time point

during the study period. bDMARD biologic disease-
modifying anti-rheumatic drug, PsA psoriatic arthritis,
PSO psoriasis, RA rheumatoid arthritis

Adv Ther (2021) 38:366–385 369



defined treatment classes were reported along
with associated treatment exposures: anti-TNF
biologics (RA: adalimumab, certolizumab pegol,
etanercept, infliximab, and golimumab; PsA:
adalimumab, certolizumab pegol, etanercept,
infliximab and golimumab; PSO: adalimumab,
etanercept and infliximab), other biologics/
small molecules (RA: abatacept, rituximab and
tocilizumab; PsA: apremilast and ustekinumab;
PSO: apremilast, secukinumab and ustek-
inumab), other immunosuppressants (RA:
leflunomide, MTX and sulfasalazine; PsA: aci-
tretin, ciclosporin, fumaric acid, leflunomide,
MTX and sulfasalazine; PSO: acitretin, ciclos-
porin, fumaric acid and MTX) for the time
period stated. Patients were without a diagnosis
of RA, PsA or PSO for one calendar year prior to
the index date and must have held full health
coverage for the pre-index year and for three
years of follow-up (retrospective cohort analy-
sis; Fig. 1).

The distribution of systemic anti-inflamma-
tory medication was analysed for prevalent RA,
PsA and PSO patients holding full health cov-
erage in 2016 (cross-sectional analysis; Fig. 1).
The proportion for each medication was calcu-
lated as the ratio between the number of
patients being treated with a specific medica-
tion and the total number of patients in the
database, for each indication. Biologic switch-
ing (including those used as monotherapy or
with csDMARDs) was analysed for biologic-
naı̈ve patients (defined as patients without
biologic treatment for at least one year prior to
the index date [in this case the initial prescrip-
tion of a bDMARD]) holding full health cover-
age and with at least one year of follow-up in a
retrospective cohort analysis (Fig. 1).

Dosing patterns were only analysed for PSO
patients receiving biologic treatment as PSO has
a more flexible dosing recommendation per
label. For example, the maintenance dose of
certolizumab pegol for adult patients with PSO
is 200 mg every two weeks (Q2W), which can be
increased to 400 mg Q2W in patients with
insufficient response. High-level dosing was
defined as C 170% or C 200% of a single label-
recommended dose and was required for a per-
iod of at least 30 days; patients receiv-
ing C 170% of a single label-recommended dose

for\ 30 days were assigned to the single label-
recommended dosing group. Patients were
required to be without a bDMARD prescription
for one calendar year prior to the index date (in
this case any first prescription of a bDMARD for
biologic-naı̈ve or experienced patients) and one
year of follow-up (retrospective cohort analysis;
Fig. 1).

Persistence on treatment was analysed for
patients with a diagnosis of RA, PsA or PSO and
with a bDMARD prescription for one calendar
year prior to the index date (in this case any first
prescription of a bDMARD for biologic-naı̈ve or
experienced patients) and one year of follow-up
with full health coverage (retrospective cohort
analysis; Figure S1b). The total treatment dura-
tion may include gaps of B 60 days; however,
gaps of[60 days were defined as therapy
breaks. Patients were observed from the initial
prescription until either therapy break or the
end of the observation period.

Statistical Analysis

Patient populations, prevalence and incidence
rates are reported as ranges (minimum to max-
imum) for the study period. Prevalence and
incidence rates were calculated using extrapo-
lated numbers from the total database popula-
tions to account for patients with statutory
health insurances in Germany. For the pre-de-
fined list of comorbidities, diagnosing physi-
cians, treating physicians, treatment
distribution (including treatment lines) and
dosing patterns, the proportion of patients in
percent is reported. Subgroup analyses are pre-
sented for women of childbearing age (female
patients aged 18–45 years) for disease preva-
lence, incidence rates, comorbidities and treat-
ment distribution. Persistence on treatment and
average treatment durations were analysed
using Kaplan-Meier methods, which included
censored patients to the end of the observation
period. Since patients were required to have full
health cover in the observation period, no
missing data would be expected.
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RESULTS

Database and Patient Characteristics

The total number of insured patients included
in the database between 2012 and 2016 ranged
from 965,759 to 1,909,411 for RA and from
971,910 to 1,930,158 for PsA and PSO. The total
number of women of childbearing age ranged
from 244,479 to 425,589 patients (RA) and
244,492 to 425,769 patients (PsA/PSO).

Extrapolated populations from the total
database population, calculated to account for
patients with statutory health insurances in
Germany, ranged in size from 257,790 to
327,870 for RA patients (women of childbearing
age: 20,160 to 26,875; Table S2), from 155,323
to 191,256 for PsA patients (women of child-
bearing age: 16,859 to 19,419; Table S2) and
from 1,245,985 to 1,380,933 for PSO patients
(women of childbearing age: 179,790 to
184,088; Table S2).

The demographics of patients with RA
revealed a predominance of patients aged
45–79 years, with more women affected than
men (Fig. 2a). PsA was most common in
patients aged 45–64 years, and women were
predominantly affected (Fig. 2b). The gender
distribution was closer to equal in patients with
PSO, but with a similar peak of prevalence
among patients aged 45–79 years (Fig. 2c).

Epidemiology

Prevalence
The overall prevalence rates (minimum–maxi-
mum) during the study period (2012–2016)
were 0.4–0.5% for RA and 2.1–2.3% for PSO. The
prevalence rates for PsA were 0.3% in any given
year during the study period (Fig. S1a; Table S3).
Prevalence rates during the study period
amongst women of childbearing age were 0.2%
for RA, between 0.1–0.2% for PsA and 1.5% for
PSO (Fig. S1b; Table S3). Prevalence rates for all
indications remained relatively constant during
the study period (Fig. S1a, b; Table S3).

Incidence Rates
Incidence rates for RA, PsA and PSO remained
constant between 2013 and 2016 (Fig. S1c, d).
Incidence rates of RA were 0.1–0.2% for the
overall population and 0.1% among women of
childbearing age (Fig. S1c, d). The incidence of
PsA was 0.1% throughout the study period,
across the overall population and the women of
childbearing age subgroup (Fig. S1c, d). Inci-
dence rates of PSO were between 0.6 and 0.7%
for the overall population (Fig. S1c) and
0.5–0.6% among women of childbearing age,
throughout the study period (Fig. S1d).

Comorbidities

In 2016, depressive episode (ICD-10: F32) was
the most frequently reported pre-defined
comorbidity across all indications (RA: 25.7%;
PsA: 25.1%; PSO: 17.8%; Fig. 3a–c). These
observations were similar among women of
childbearing age (RA: 20.5%; PsA: 23.4%; PSO:
16.3%; Fig. 3a–c). Pre-defined comorbidities for
RA patients remained largely consistent over
the reporting period (2012–2016), although
there was an increasing trend in rates of recur-
rent depressive disorder (ICD-10: F33; 2012:
7.2% of patients; 2016: 10.1% of patients). In
the overall PsA and PSO patient populations,
recurrent depressive disorder was also a com-
mon comorbidity (PsA: 10.3%; PSO: 6.5%;
Fig. 3a–c).

Cardiovascular comorbidities were also
common across all indications, including
atherosclerosis (ICD-10: I70; RA: 8.3%; PsA:
5.5%; PSO: 5.2%), thromboembolism (ICD-10:
I26, I80, I82, T80.0, T81.7, T82.8; RA: 4.6%; PsA:
5.7%; PSO: 4.6%) and congestive heart disease
(ICD-10: I50; RA: 7.2%; PsA: 4.7%; PSO: 4.6%).
The presence of cardiovascular comorbidities is
likely age-related and accordingly these were

cFig. 2 Patient demographics for prevalent patients by age
and gender group (extrapolated data from 2016). a RA
patients (n = 3927). b PsA patients (n = 2877). c PSO
patients (n = 20,240). PsA psoriatic arthritis, PSO psori-
asis, RA rheumatoid arthritis

Adv Ther (2021) 38:366–385 371



372 Adv Ther (2021) 38:366–385



reported less frequently among the younger
women of childbearing age population.

Osteoporosis (ICD-10: M80, M81) affected
20.4% of the overall RA patient population in
2016 (n = 802) and was reported much less fre-
quently among women of childbearing age with
RA (4.7%; n = 23), who were on average
younger than the overall RA population
(Fig. 3a). PsA and PSO were common comor-
bidities among women of childbearing age with
RA (7.4% and 8.2% of patients, respectively,
Fig. 3a).

Diagnosing and Treating Physicians

Diagnosing Physicians
Approximately one third of patients
(29.1–35.6%) were diagnosed with RA by hos-
pital physicians and a further quarter
(25.8–29.9%) were diagnosed by

rheumatologists (Fig. 4a). In contrast, PsA was
diagnosed by a broader range of physicians,
including dermatologists, rheumatologists,
general medicine specialists and internal medi-
cine specialists (Fig. 4b). The majority of
patients with PSO were diagnosed by derma-
tologists (58.3–59.5%) with around one quarter
diagnosed by general medicine specialists
(24.1–27.0%; Fig. 4c). These observations were
relatively consistent from 2012 to 2016 across
all indications.

Treating Physicians
For patients with RA, anti-TNF therapies and
immunosuppressants were most frequently
prescribed by rheumatologists (64.7% and
56.9%, respectively; Fig. 5a). Approximately a
quarter of patients (24.0%) with PsA were pre-
scribed immunosuppressants by dermatologists
and a further 27.3% by rheumatologists
(Fig. 5b). Patients with PSO were predominantly

Fig. 2 continued
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prescribed anti-TNF therapies by internal med-
icine specialists (46.2%) and rheumatologists

(30.8%), while immunosuppressants were most
frequently prescribed by dermatologists (62.4%)

Fig. 3 Frequency of comorbidities of interest. a RA patients. b PsA patients. c PSO patients. Data reported from 2016. PsA
psoriatic arthritis, PSO psoriasis, RA rheumatoid arthritis
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(Fig. 5c). Few patients with PsA or PSO were
prescribed other biologics, and a small number
of PsA patients were prescribed anti-TNF bio-
logics (Fig. 5b, c).

Treatment Patterns

Distribution of Treatment
In 2016, 55.3% of prevalent RA patients were
receiving systemic anti-inflammatory treatment
(Table S4). In the total RA patient population,
38.3% received MTX and 10.1% received
leflunomide. The most common anti-TNF bio-
logics in this population were etanercept (4.6%)
and adalimumab (3.5%) (Fig. 6a), and this was
consistent throughout the study period. Among
women of childbearing age with RA, 49.7%
were receiving systemic treatment in 2016
(Table S4). There was a notable decrease in the
treatment rates for women of childbearing age
with RA over the study period (from 57.8% in
2012 to 49.7% in 2016). Among women of
childbearing age with RA in 2016, the most
common csDMARD was MTX which was
received by 27.5% of patients. The most com-
mon anti-TNF biologics received by this group

were etanercept (5.5%), adalimumab (5.1%) and
certolizumab pegol (3.7%) (Fig. 6a).

Less than half of the prevalent patients with
PsA (43.9%) were receiving systemic anti-in-
flammatory treatment in 2016 (Table S4). In the
overall PsA patient population, the most com-
mon medications were MTX (30.2%) and adal-
imumab (6.8%) (Fig. 6b). Among women of
childbearing age with PsA, 51.9% were receiving
systemic treatment (Table S4). The most com-
mon medication among women of childbearing
age with PsA was MTX (22.9%), and the most
frequently used biologics were adalimumab
(7.6%), secukinumab (6.1%) and etanercept
(5.8%) (Fig. 6b).

Among the prevalent PSO patient popula-
tion, only 4.1% were reported to be receiving
systemic anti-inflammatory treatment in 2016
(Table S4). The most common systemic thera-
pies in the overall PSO patient population were
MTX (2.2%) and fumaric acid (2.0%) (Fig. 6c).
Adalimumab was the most frequently pre-
scribed anti-TNF biologic (0.6%). The distribu-
tion of treatments was similar for women of
childbearing age (Fig. 6c; Table S4).

Fig. 3 continued
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Treatment Lines
More than half of patients with RA who were
treated with adalimumab (69.8%), etanercept
(67.4%), rituximab (56.6%) and certolizumab
pegol (53.1%) were biologic-naı̈ve, and of those

receiving tocilizumab, 33.0% received it as their
first biologic treatment (Fig. S2a). The majority
of PsA and PsO patients treated with adali-
mumab (PsA: 90.3%; PSO: 94.3%) and

Fig. 4 Diagnosing physicians. a RA patients. b PsA patients. c PSO patients. Data reported from between 2013 and 2016.
PsA psoriatic arthritis, PSO psoriasis, RA rheumatoid arthritis
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etanercept (PsA: 86.5%; PSO: 88.6%) were bio-
logic-naı̈ve (Fig. S2b, c).

Persistence

For patients with RA, persistence on treatment
was longest for anti-TNF in combination with
csDMARD therapy; approximately half of
patients remained on therapy after 270 days
compared with approximately 30% of patients
receiving an anti-TNF alone (Fig. S3a).

Persistence on treatment was longer for bio-
logic-naı̈ve patients with PsA; roughly 60%
remained on therapy after 270 days compared
to 50% for biologic-experienced patients
(Fig. S3b). A similar persistence pattern was
observed for patients with PSO (Fig. S3c).

The mean (standard error [SE]) duration on
treatment for biologic-naı̈ve patients with RA,
PsA and PSO were 288 (± 12), 232 (± 5) and 245
(± 6) days, respectively (Table S5). Average
treatment durations were similar for the women
of childbearing age subgroup for each indica-
tion (Table S5).

Dosing patterns

More than half of biologic-naı̈ve PSO patients
(53.9%) received above-label dosing of biologics
for a period of at least 30 days, with approxi-
mately 12% receiving high-level dosing
(C 170% of the recommend dose) (Fig. 7). Data
for biologic-experienced PSO patients were also
collected but are not reported because of low
patient numbers.

DISCUSSION

This retrospective study of German healthcare
insurance data showed that RA, PsA and PSO
had prevalence rates of 0.4%, 0.3% and 2.1%,
respectively, in 2016 in Germany. All three
indications were prevalent across all age groups,
but were most common in patients[45 years
of age. While PSO had an approximately equal
gender distribution, RA and PsA were more
prevalent in women. The patient demographics
also showed that women of childbearing age
represented a larger proportion of patients with
PSO than RA and PsA (in 2016; RA: 12.4%; PsA:
13.2%; PSO: 17.7%). Comorbid depression was

Fig. 4 continued
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Fig. 5 Treating physicians. a RA patients. b PsA patients.
c PSO patients. Treatment classes: anti-TNF biologics
(RA: adalimumab, certolizumab pegol, etanercept, inflix-
imab, and golimumab, PsA: adalimumab, certolizumab
pegol, etanercept, infliximab, and golimumab, PSO: adal-
imumab, etanercept, and infliximab); other biologics/small
molecules (RA: abatacept, rituximab, and tocilizumab,
PsA: apremilast and ustekinumab, PSO: apremilast,

secukinumab and ustekinumab); other immunosuppres-
sants (RA: leflunomide, MTX, and sulfasalazine, PsA:
acitretin, ciclosporin, fumaric acid, leflunomide, MTX, and
sulfasalazine, PSO: acitretin, ciclosporin, fumaric acid, and
MTX). Anti-TNF anti-tumour necrosis factor, MTX
methotrexate, PsA psoriatic arthritis, PSO psoriasis, RA
rheumatoid arthritis
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observed in a large proportion of the patients
across all indications. Many patients were not
receiving systemic treatment, with only a small
number of patients reported to have received
treatment with bDMARDs.

The observed prevalence rates for RA were
lower than reported in the literature, which
could be explained by differing classification
and/or misdiagnosis of RA [1]. Results from the
PROCLAIR (linking Patient-Reported Outcomes
with CLAims data for health services research In
Rheumatology) collaborative project, which
focused on claims data for German patients
with statutory health insurances, also estimated
the prevalence of RA in Germany to be higher
than observed here (0.8–1.0%), and this is likely
attributed to a wider definition of RA being used
in the PROCLAIR study [23]. The observed
prevalence rates for PsA and PSO were in line
with a previous report in the literature [6].

The overall RA patient population was found
to experience comorbid osteoporosis to a high
extent, but this was less pronounced amongst
the women of childbearing age subgroup; a
likely explanation for this is that the overall RA
population was older (females aged 70–79 years:
1.4%; males aged 75–84 years: 0.7%) since the
prevalence of osteoporosis increases with age

[24] and is most common[50 years of age [25].
Furthermore, patients with RA often experience
high corticosteroid use, which has been proven
to lead to bone loss and is likely a contributing
factor to the high level of comorbid osteo-
porosis observed [26].

Depression was a common comorbidity
among RA, PsA and PSO patients, highlighting
the mental burden experienced by patients with
these disorders. In this retrospective study,
depression and recurrent depressive disorder
were noted in a higher proportion of patients
with RA and PsA compared with patients diag-
nosed with PSO, but this observation seems to
be unsupported in the literature at present.
Varying degrees of depression in patients with
RA have been reported in the literature; one
report showed that 15% of patients with RA
suffered from a comorbid depressive disorder
(n = 163) [27], and another that 42% of patients
(n = 82) were affected [28]. Furthermore, con-
comitant depression was found to be associated
with worsened patient outcomes [29]. Similarly,
the PROCLAIR study reported comorbid
depression in 52% of patients with RA
(n = 3140) [30]. An increased risk of depression,
anxiety and suicidality (including suicidal
ideation, suicidal attempt[s] and suicide) has

Fig. 5 continued
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also been highlighted in several recent reports
for PsA and PSO patients [31, 32].

The observation that only a small proportion
of patients with RA and PsA received their
diagnosis by a rheumatologist suggests that
specialist consultation is uncommon at the first
point of physician contact. This is supported by
a recent report for RA patients that highlighted
that the mean duration from first disease
symptom to rheumatologist consultation was

9.2 months, while the mean time to RA diag-
nosis was 14.2 months [33]. A similar study
found that a delay in PsA diagnosis was greater
than one year in nearly half of the patients [34].
The majority of patients with RA received
treatment prescribed by a rheumatologist but
treatment initiation was also found to be
delayed (mean duration from first disease
symptom of 16.9 months) [33]. Amongst
patients with PSO, the majority receive their
diagnosis and treatment by a dermatologist.
Delays in treatment initiation seem to be
unsupported in the literature for patients with
PSO.

The differing classification and/or misdiag-
nosis of RA described above could be one of the
main reasons for the observation that only half
of the patients with RA in this study were
receiving systemic treatment [1]. Furthermore,
the severity of the RA among patients in this
study population was not known. The observa-
tion in the present study that 29.2% of patients
with PsA also had comorbid RA suggests that
treatment may also be complicated by the fact
that some patients do not have a single, clear
diagnosis. Delayed diagnosis and treatment
initiation have also been highlighted for
patients with RA, which may be another reason
for the large proportion of patients not receiv-
ing treatment [33]. The observation that many
patients diagnosed with PsA and PSO were not
receiving any systemic treatment is supported
by a population-based multinational assess-
ment survey for patients with PsA and PSO
conducted in 2012 [3]. In this survey, 59.0% of
PsA patients reported they were receiving no
treatment or only topical therapy, and for
patients with PSO, 5.0% were reported receiving
conventional DMARDs and 3.0% were receiving
biologic therapy [3]. For patients with PSO it is
interesting that while the majority of patients
are not treated systemically, among those that
are treated with a biologic more than half
received above-label dosing (53.9%). Delayed
PsA diagnosis, which was highlighted in a
recent report [34], is likely a contributing factor
to patients not receiving treatment.

MTX was the most common DMARD pre-
scribed to patients across all the reported disease
areas. Since the approved treatment guidelines

bFig. 6 Treatment distribution among the overall patient
population. a RA patients (overall n = 2171; women of
childbearing age n = 242). b PsA patients (overall
n = 2877; women of childbearing age n = 380). c PSO
patients (overall n = 20,240; women of childbearing age
n = 3374). Data were analysed for prevalent patients
holding full health cover in 2016. The sum of the
percentages is more than the percentage receiving systemic
treatment as patients receiving[ 1 treatment were
counted multiple times. PsA psoriatic arthritis, PSO
psoriasis, RA rheumatoid arthritis

Fig. 7 Proportion of biologic-naı̈ve PSO patients
(n = 167) receiving first-line biologic therapy in normal
versus high-level doses. High-level dosing was defined
as C 170% or C 200% of a single dose and was required
for a period of at least 30 days; patients receiving C 170%
dosing for \ 30 days were assigned to the single dosing
group. Data were also collected for biologic-experienced
patients but are not reported because of low patient
numbers (n = 18). PSO psoriasis
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for RA [10, 35, 36] and PsA [37–39] that were in
place from 2012 to 2016 state that MTX is the
recommended first therapy, this observation is
reasonable. bDMARDs were prescribed much
less frequently to patients across all indications.
In this study, etanercept was the most fre-
quently prescribed anti-TNF therapy for
patients with RA, while adalimumab was the
most frequently prescribed anti-TNF for PsA and
PSO patients. Certolizumab pegol was pre-
scribed for patients with RA and PsA but was not
approved for treatment of PSO at the time of
this study. Since the severity of disease for the
patients in this study is unknown, this could be
a contributing factor to the minimal number of
patients receiving bDMARDs. Recent treatment
guidelines for RA [11, 40], PsA [12] and PSO [41]
all suggest bDMARDs should be used where
patients have more severe disease progression
and insufficient response to csDMARDs.

Data from the EXXELERATE study, a 2-year
head-to-head comparison between cer-
tolizumab pegol ? MTX and adali-
mumab ? MTX in patients with RA,
demonstrated that switching to another anti-
TNF in the event of inadequate response has
clinical benefit [42]. In a retrospective cohort
study conducted in Germany using the Elec-
tronic Medical Record database of the IMS Dis-
ease Analyzer, which analysed treatment
persistence for patients with RA and PsA
patients initiating subcutaneous biologic ther-
apies with and without prior use of DMARDs,
the percentages of RA and PsA patients persis-
tent C 12 months were 51.9% (n = 576) and
57.9% (n = 197), respectively [43], which is
similar to the observations in this study. Aver-
age treatment durations observed (246 days for
RA and 264 days for PsA) were also in line with
what was reported for patients in this study [43].
Furthermore, in patients with RA, persistence
on treatment was shown to be higher for
DMARD-experienced patients [43]. In contrast,
no significant difference in persistence was
observed between DMARD-naı̈ve and DMARD-
experienced PsA patients [43]. Another German
claims database study including patients with a
PSO diagnosis showed that overall 12-month
persistence on treatment was 56% (n = 347) in a

mixed cohort of biologic-naı̈ve and experienced
patients, which supports our findings [44].

A limitation of this study was the inability in
infer causality because of the cross-sectional
analyses that were performed to observe demo-
graphics, epidemiology, comorbidities and
diagnosing physicians. Furthermore, it is
important to note that real-world studies can be
prone to bias because of the inability to control
data collection and that changes over time in
medical practice and disease biology were not
captured in this study [45]. This study was also
limited by the potential for misdiagnoses,
observed overlap between diagnoses and miss-
ing or incomplete patient records, which is
common to all database studies and could lead
to underestimation of disease prevalence.
Patients \ 18 years old and those without
insurance were also excluded from the study,
making the sample slightly less representative
of the entire population. Despite these limita-
tions, retrospective database studies are impor-
tant as they include large representative patient
populations and can provide insights beyond
those obtained from randomised controlled
trials [45].

CONCLUSIONS

In conclusion, this analysis provides key epi-
demiological information for patients with RA,
PsA and PSO in terms of prevalence and inci-
dence rates and demographics for physicians
and further highlights common comorbidities
and treatment patterns. For patients with RA,
concomitant csDMARDs alongside anti-TNF
treatments resulted in greater treatment persis-
tence. However, many of these German patients
with RA, PsA and PSO were not receiving any
systemic treatment, indicating that these
patients may be undertreated for their diag-
noses. In addition, frequent comorbid depres-
sion highlights the mental burden experienced
by patients diagnosed with RA, PsA and PSO.
Real-world studies like this are of great impor-
tance to understanding comorbidities and
treatment patterns in order to propose solutions
to improve patient outcomes.
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