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Background: Plaque-type psoriasis (PSO) is a chronic inflammatory systemic skin disease. Psoriatic arthritis (PsA) is a frequent
component requiring early treatment to prevent joint damage. Guidelines recommend differentiated drug decisions for both conditions.
Objective and Methods: Descriptive analysis of drug choices for patients with PSO with or without additional PsA of the German
Psoriasis registry PsoBest from 2007 to 2022.

Results: The analysis comprises data of 17,310 patients with PSO: 18,6% with additional PsA (PSO+PsA), mean age 47.6 (+ 14.8)
years, 58.8% male, mean duration of PSO 16.4 years in patients without PsA (PSO-PsA; + 14.3), 20.6 years in PSO+PsA (£ 15.3,p <
0.001). PSO-PsA and PSO+PsA patients showed a marked burden of disease: PASI (15.7 (£ 10.1) and 13.9 (= 10.6, p < 0.001)); DLQI
(11.7 (£ 7.2) and 12.3 (= 7.6; p < 0.001)). Before registry entry, 47.0% of patients received no systemic antipsoriatic treatment. Prior
systemic medications were mainly non-biologics (40.4%), 12.6% were biologics, with a significantly higher rate in PSO+PsA patients
(24.7% vs 9.8%). At registry baseline, the majority of the patients received non-biologic treatment (55.9%), with significantly higher
rates for PSO-PsA patients (55.9% vs 34.8%). Biologics were used in 43.9% of all patients, with a significantly higher rate in PSO
+PsA patients (65.9% vs 38.8%). Three hundred and three (9.4%) of PSO+PsA patients received treatments at baseline with approval
for PSO, but not explicitly for PsA. Those patients had minor active joint involvement.

Conclusion: Early and effective treatment of PsA is crucial to prevent persistent damage of the joints. Although most patients
received recommended systemic treatment for PSO+PsA, there is a small number of patients with prescriptions addressing mainly the
inflammation of the skin and not explicitly PsA. To choose recommended medication for both entities we need to regard the entire
systemic inflammation and interdisciplinary co-working should be implemented.
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Introduction

Plaque-type psoriasis (PSO) is no longer perceived as a pure skin condition, but as a systemic inflammatory disease with
affections on various organ systems.'® The treatment requires inflammatory control adapted to the severity of the
disease, which also has to regard the existing comorbidities.” '' A major aspect is the arthritic component that occurs in
6-42% of all persons with PSO disease.'* "> It can be very heterogeneous usually classified into 5 subtypes relating to
the joints involved.'®'” In Germany, two large-scale national studies have shown that 20% of patients with PSO have

concomitant PsA and with progress the inflammation can induce severely mutilating joint destruction.'®'%'®22 Nail
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psoriasis has been shown to be the strongest predictor of PsA.>* Early intervention with effective treatment of PSO is
therefore particularly important in the presence of concomitant PsA.

Options for systemic treatment of psoriasis disease have changed dramatically during the last decades, and since the first
approval of a biologic for PsA in 2003 and for PSO in 2004,>* the number of disease-modifying anti-rheumatic drugs
(DMARD:s) increased with up to date more than 12 biologics (lDMARDs) and new targeted synthetic DMARD:s like janus
kinase inhibitors (tsDMARDs), which are increasingly replacing conventional therapies (csDMARDSs) (Augustin et al 2023).
The approvals of the medications are different for PSO with and without PsA, and there are also different international
possibilities for treatment of PSO disease.”

The European Guideline EuroGuiDerm on the systemic treatment of moderate-to-severe PSO recommends appro-
priate systemic treatment and sufficient disease control with change to more effective biologics in case of treatment
failure.”*?” The recommendations by the European League Against Rheumatism (EULAR) for treatment of PsA also
favor a rapid change from conventional anti-inflammatory drugs to biologics for patients with insufficient control of
disease activity or poor prognostic factors like polyarthritis, dactylitis or joint damage.?® Real-world data is needed to
reflect the implementation of these guidelines in actual care for this patient group. It is therefore important to analyse
registry data for this focus. Rheumatologists and dermatologists handle treatment of patients with PsA differently and the
view on both entities has to regard the different point of view of the medical specialties.?!

This study aimed to analyse real-world data for evidence of guideline-conform treatment of PsA and to focus on
differences between systemic therapeutics for patients with PSO with or without PsA.

Materials and Methods

We used data of the German Psoriasis Registry PsoBest (PsoBest) which collects nationwide data of patients with
psoriatic disease from over 1,100 dermatological offices and outpatient clinics. Patients with PSO and/or PsA are
recruited at the start of a systemic drug, which has been naive before and followed up to 10 years. The registry oversees
up to date (December 2024) data from more than 24,000 patients. PsoBest is part of the ENCePP network and the
network of European psoriasis registries (Psonet). It actively participates in the Europe-wide monitoring of the safety and
effectiveness of psoriasis therapies. The data are documented using standardized questionnaires to be filled partly by the
dermatologist, partly by the patient. Information on previous therapy is obtained from the dermatologist. The drug
treatment started at inclusion must not have been used previously.

These descriptive analyses comprised all the quality-ensured data collected from 13th December 2007 (first-patient-in) until
31st December 2022 and therefore a long period including many changes in approval status. It focused on the systemic therapy
chosen at baseline related to patient characteristics like sociodemographic data and clinical severity of the inflammatory
disease, prevalence of comorbidities and presence of PsA at entry into the registry. It does neither contain follow-up periods nor
changes in treating physicians. Patients were assigned to the PSO+PsA group using a pilot tested algorithm, which is also used
in the GRAPPA (Group for Research and Assessment of Psoriasis and Psoriatic Arthritis) guideline:* Criteria were a)
a physician’s diagnosis of PsA or b) a probable diagnosis at the time of assessment accompanied by enthesitis or dactylitis.
Patients without diagnosis and improbable rating of PsA were referred to as PSO-PsA. Visual analogue scales (VAS) from 0 to
10 were used in the patients and physician’s questionnaires to assess the severity of PsA in terms of pain and disease activity.

Pretreatment was assessed directly in the physician’s questionnaire.

The groups were described using standard statistical measures: mean and standard deviation for metric data, absolute
and relative frequency for categorical data. The groups were compared using Fisher’s exact test with a significance level
of 0.05 and adjustment according to Bonferroni due to multiple testing. Missing data were not imputed. The analysis was
carried out with IBM SPSS version 29.

Results

Patient Characteristics
The analysis includes data from 17,310 patients with a mean age of 47.6 (= 14.8) years and a majority being male (58.8%).
Among all patients analysed, 81.4% (n = 14,093) were diagnosed with PSO only (PSO-PsA) and 18.6% (n = 3,217) with
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additional PsA (PsO + PsA). Patients with additional PsA had an ensured diagnosis in 82.8%. Mean physician rating of disease
activity was 4.7 on 0—10 VAS (£ 2.7), patients rated 5.0 (+ 2.8) on average. Pain of joints was rated 5.2 (+ 2.7) by affected
patients.

PSO+PsA patients were significantly less frequently male (50.6%%) than PSO-PsA patients (60.6%, p < 0.001). The mean
age for PSO-PsA patients was 46.9 years (£ 15.1), for PSO+PsA patients significantly higher (50.4 + 13.0, p < 0.001). The body
mass index was significantly higher in PSO+PsA patients (29.4 + 0.2 vs 28.6 (= 6.0, p < 0.001)). About 34.1% (n = 4,729) of
PSO-PsA patients showed a body mass index above 30, reflecting obesity. This rate was higher for PSO+PsA patients with
39.8% (n = 1,261). The mean duration of the PSO disease was 16.4 years in PSO-PsA patients (+ 14.3) and 20.6 years in PSO
+PsA patients ( 15.3, p < 0.001).

Mean PASI was 15.7 (= 10.1) in PSO-PsA patients, which was significantly higher than in PSO+PsA patients (13.9, £+
10.6, p <0.001). A majority of patients in both groups showed a marked burden of disease with the severity scores PASI
of 10 or more: 66.1% (n = 8,579) of PSO-PsA patients and 56.6% (n = 1,693, p < 0.001) of PSO-PsA patients. Mean
DLQI was significantly higher in PSO+PsA patients: 12.3 (£ 7.6) vs 11.7 (= 7.2, p < 0.001). A DLQI > 10, reflecting
a markedly reduced health-related quality of life, was found in 53.2% (n = 7,237) of PSO-PsA patients and in 55.1% (n =
1,717) of PSO+PsA patients (p < 0.049).

Nail involvement was documented for 44.0% (n = 6,199) PSO-PsA patients and significantly more often in PSO+PsA
patients with 59.2% (n = 1,903, p < 0.001, Table 1).

Pretreatment

Before registry entry, 47.0% of patients did not receive any systemic antipsoriatic treatment, 40.4% received only non-
biologics and the remaining 12.6% received at least one biologic treatment prior to registry entry. Compared to PSO-PsA
patients, the rate of non-treated patients was significantly lower in PSO+PsA patients: 28.6 vs 51.2%, p < 0.001. The rate
of biologic experienced patients was significantly higher: 24.7% in PSO+PsA vs 9.8% in PSO-PsA patients (p < 0.001).
In line, PSO-PsA patients were exposed to significantly less pretreatments: mean number 1.2 vs 1.9, p < 0.001. Patients
exposed to nonbiologics prior to the registry entry, most commonly had 1, 2 or 3 pretreaments: 34.3%, 33.7% and 16.7%
in PSO-PsA, 27.6%, 29.2% and 19.3% in PSO+PsA (Figure 1a). Biologic experienced PSO-PsA patients received most

Table | Patient Characteristics at Registry Baseline for Patients with Psoriasis without (PSO-PsA) and with Psoriatic
Arthritis (PSO+PsA) from |3rd December 2007 Till 3Ist December 2022, n = 17,310

Total PSO-PsA PSO+PsA p

Patients, % (n) 100.0 (17,310) 81.4 (14,093) 18.6 (3,217)

Age, mean (SD) 47.6 (14.8) 46.9 (15.1) 50.4 (13.0) < 0.001
Male: Female*, % (n) 58.8:41.2 (10,173: 7136) | 60.6: 39.4 (8,546: 5,547) | 50.6: 49.4 (1,627: 1,589) | < 0.001
BMI > 30, % (n) 35.2 (5,990) 34.1 (4,729) 39.8 (1,261) < 0.001
BMI [kg/m?], mean (SD) 28.7 (6.0) 28.6 (6.0) 29.4 (6.2) < 0.001
PASI, % (n) < 0.001
Mild (< 10) 32.9 (5,688) 33.9 (4,392) 43.4 (1,296)

Moderate to severe (= 10) 59.3 (10,272) 66.1 (8,579) 56.6 (1,693)

DLQI, % (n) 0.637
Mild (< 10) 44.9 (7,776) 46.8 (6,378) 44.9 (1,398)

Moderate to severe (2 10) 51.7 (8,954) 53.2 (7,237) 55.1 (1,717)

Duration of PSO [years], mean (SD) | 17.2 (14.6) 16.4 (14.3) 20.6 (15.3) < 0.001
Nail involvement, % (n) 53.2 (9,208) 44 (6,199) 59.2 (1,903) < 0.001
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Figure | Proportion of patients by number of systemic antipsoriatic pre-treatment before registry inclusion and PsA status for patients exposed to (a) prior non-biologics
and (b) prior biologics.
Note: The number of patients of (a) and (b) is not additive, as they may have received both biologics and non-biologics as prior therapy.

commonly 3 (23.6%), 4 (19.3%) or 2 (18.5%) pretreatments. In PSO+PsA patients rates were 21.6%, 20.9% and 19.2%
(Figure 1b). Figure 2 shows more details regarding the type of biologic pretreatment. Naturally, due to the long data
collection period with different drug approvals, TNF-alpha inhibitors are most frequently represented among the biologic
therapies: 20.5 vs 6.1% of PSO-PsA and PSO+PsA patients.

Baseline Treatment

For 1,114 out of 17,310 patients analysed (6.4%), no information on the inclusion therapy was available at date of data
cut-off. This concerns therapy data that was in the future at the time the visit was completed and has not yet been
confirmed by follow-up information.

With 55.9%, the majority of the remaining patients received non-biologic treatment at baseline, mostly fumaric acid
esters (28.5%) and methotrexate (20.7%). PSO+PsA patients received non-biologics significantly less frequent compared
to PSO-PsA patients (34.8% vs 55.9%, p < 0.001). Biologics were used in 43.9% of all patients: 16.4% started an IL-12/
23 or IL-23 inhibitor, 14.5% an IL-17 inhibitor and 12.9% TNF-alpha inhibitors (Table 2). When interpreting at the level
of individual medicinal products, different authorisation periods and thus also different probabilities of observing the
respective medicinal product must be taken into account.
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Figure 2 Proportion of patients with systemic antipsoriatic pre-treatment before registry inclusion (PSO-PsA n = 14,093; PSO+PsA n = 3,217; total n = 17,310).

When comparing PSO-PsA and PSO+PsA patients, the latter are significantly more likely to receive biologic therapy

when joining the registry (65.9% vs 38.8%, p < 0.001). This can also be observed significantly in the subgroups of TNF-
alpha inhibitors (24.8% vs 10.2%, p < 0.001) and IL-17 inhibitors (23.5% vs 12.4%, p < 0.001), with a corresponding but

Table 2 Baseline Treatment Choices for Systemic Therapy of PSO-PsA and PSO+PsA Patients at Entry Into the
Registry

Biologics, n (%) 7106 43.9 5106 38.8 2000 65.9 < 0.001
TNFa- inhibitors, n (%) 2097 12.9 1344 10.2 753 248 < 0.001
Adalimumab, n (%) 1510 9.3 996 76 514 16.9 < 0.001
Certolizumab, n (%) 118 0.7 75 0.6 43 1.4 < 0.001
Etanercept, n (%) 352 22 218 1.7 134 4.4 < 0.001
Golimumab, n (%) 25 0.2 [ <o.l 24 0.8 < 0.001
Infliximab, n (%) 92 0.6 54 0.4 38 1.3 < 0.001
(Continued)
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Table 2 (Continued).

Systemic Treatment Total (n = 16,196) | PSO-PsA (n = 13,163) | PSO+PsA (n = 3,033) | p
n % n % n %
IL-17 Inhibitors, n (%) 2346 14.5 1633 12.4 713 23.5 < 0.001
Brodalumab, n (%) 367 2.3 310 24 57 1.9 > 0.999
Ixekizumab, n (%) 572 35 355 2.7 217 7.2 < 0.001
Secukinumab, n (%) 1407 8.7 968 74 439 14.5 < 0.001
IL-12/23 or IL-23 Inhibitors, n (%) | 2664 16.4 2129 16.2 535 17.6 0.765
Guselkumab, n (%) 906 5.6 719 55 187 6.2 > 0.999
Risankizumab, n (%) 515 3.2 437 33 78 2.6 > 0.999
Tildrakizumab, n (%) 529 33 470 3.6 59 1.9 < 0.001
Ustekinumab, n (%) 714 4.4 503 38 211 7.0 < 0.001
Non-Biologics, n (%) 9050 55.9 7993 60.7 1057 34.8 < 0.001
Apremilast, n (%) 551 34 424 32 127 42 0.162
Ciclosporine, n (%) 372 23 332 25 40 1.3 0.002
Fumaric acid esters, n (%) 4621 28.5 4438 337 183 6.0 < 0.001
Leflunomide, n (%) 10 0.1 | <0.l 9 0.3 < 0.001
Methotrexate, n (%) 3360 20.7 2664 20.2 696 229 0.011
Retinoid, n (%) 152 0.9 147 1.1 5 0.2 < 0.001
Tofacitinib, n (%) | <0.l 0 < 0.1 | <0.l > 0.999
Notes: The number of patients is not additive, as they may have received more than one therapy, eg adalimumab plus methotrexate. For 1,114

patients, no information on the inclusion therapy was available at time of data cut-off.

not significant trend for 1L.12/23 or IL-23 inhibitors (17.6% vs 16.2%, p < 0.765). Accordingly, non-biologics were used
significantly less often in PSO+PsA patients: 34.8% vs 60.7%, p < 0.001.

Among PSO+PsA patients, 303 (9.4%) of them received treatments at baseline with approval for PSO, but not
explicitly for PsA. Those patients had an ensured diagnosis of PsA in 76.2% of cases. The disease activity was rated at
median 5 or lower on 0-10 VAS in 68.2% of patients, which is a clear trend to minor active joint involvement.
Accordingly, skin-related disease activity was somewhat higher than expected, with 52.0% of patients with a PASI of or
above the median of 13.0.

Discussion
PSO disease is a complex systemic inflammation involving several organ systems and affects in a high proportion of
patients the joints. In Germany, about 200,000 patients are estimated to suffer from PsA.'>*%3! Articular involvement
can progress to permanent joint destructing with marked reduction in quality of life.'®** The main therapeutic goals are
a control of inflammatory activity and reduction of pain, prevention of long-lasting damage and maintaining quality of
life.** Many patients are predominantly seen by dermatologists and need therefore adjusted systemic treatment for both
the skin and the joints, which requires knowledge about approvals and recommendations for the choice of medication.
As promoted by the guidelines, systemic therapy aims to start early in order to prevent late damage. If treatment starts
already with first detection of PsA, a favorable outcome is expected.>* > Usually, non-steroidal anti-inflammatory drugs
(NSAIDs) were the first choice to treat acute inflammation and pain, followed by disease-modifying anti-rheumatic drugs
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(DMARD:s) with methotrexate as the conventional first choice. This changed during the last years with evidence for better
control of inflammation by biologics. The national and international guidelines for treatment of PsA regularly update their
recommendations based on study and real-world data for effectiveness of medications on the entire inflammation.

The German guidelines last updated from 20217

recommend methotrexate as first-line treatment only for peripheral
active arthritis with consequent switch to bDMARDs with persistent inflammatory activity. Furthermore, the guideline
does not give a recommendation for csDMARDs like ciclosporine or fumaric acid esters, and does not recommend
acitretin as first-line treatment for PsA. A high proportion of patients of our cohort with PsA received non-biologic
treatments not only before entry into the registry but also with inclusion, although patients showed a marked burden of
the disease with the scorings of DLQI and PASI.

The EULAR recommendations from 2023%® also favor bDMARDs before csDMARDSs except for peripheral arthritis,
which is only one of the 5 main PsA types previously described, and in cases with low treatment response it should be
switched directly to biologics. In case of loss of efficacy of a biologic, the treatment should not be switched back to
a ¢csDMARDSs but to another biologic. This is different from recommendations of countries®® where the economical
aspect plays a much higher role than in countries with high economical resources. PsA is a disease with a high
socioeconomic impact and burden due to its long-lasting character.*’*® This explains why ciclosporine is promoted as
affordable alternative to biologics in cases of low treatment responses. Ciclosporine showed some effect on joint
inflammation, but it is not clear if it can prevent long-term damage with treatment so far.***!

The ACR guideline of 2018* for the treatment of PsA supports the choice of biologics before csDMARDs and only
recommends their use in cases of less severe disease activity and emphasizes the low efficacy of this treatment group.
Methotrexate should only be used in treatment-naive patients and in less severe cases.

Besides the guidelines and recommendations, some drugs only have approval for PSO but not for PsA. This is
applicable for fumaric acids esters, which was inclusion treatment for only 6.0% of PSO+PsA patients, and for retinoids

(0.2%). Fumaric acid esters could only show little if any effect on PsA***

and are also not very potent for the treatment
of PSO compared to bDMARD,** but they can offer a good choice for oral systemic therapy in early stages or mild
activity of the disease. Interestingly, also the IL17-inhibitor brodalumab (1.9%) and the IL23 inhibitor tildrakizumab
(1.9%) have neither the FDA nor the EMA approval for PsA up-to-date (November 2024). Nevertheless, they show
efficacy on inflammation of the joints.*

With development of new therapeutics, it is crucial to use evidence of comparison studies and real-world date of
registries to optimize systemic therapy for the entire disease.*’ Studies found a marked underdiagnosis of PsA among

patients with PSO,'84%4°

perhaps due to the heterogeneity of the clinical appearance. A reliable differentiation of joint
complaints with PsA from other origins can be challenging.’® A screening tool like the GEPARD questionnaire can be of
use but might detect PsA not in early stages.”’ Further efforts are made to detect early arthritic activity by screening
tools,”” ultrasound imaging,> fluorescence-optical imaging,>* nailfold capillary assessment>> or soluble biomarkers.>®
Especially enthesitis seems to help in indicating later PsA.>” Combined efforts are needed to prevent delayed treatment.
Interpretations must take into account that the PSA status is determined at baseline and also applies to this point in time,
but that the previous therapies were administered in the past and thus may have been administered before PsA was
present or probable. The collaboration of rheumatologists and dermatologists in treatment of PSO patients with joint
symptoms is crucial to detect PsA early and to choose the appropriate medication.

Our data show a high proportion of patients with appropriate systemic prescriptions for their psoriasis disease. There
is still a number of patients receiving medications with lower efficacy on the inflammation of skin and joints before and
at entry into the registry who might need our attention in reaching optimized care. Although we expect comparable
effects on the inflammation of the joint from biologics within a group like the IL-17 inhibitors or the IL-23 inhibitors,
there exist up to date no approvals for one IL-17 inhibitor and one IL-23 inhibitor on the market for explicitly PsA. In
initiating systemic therapies and with the wide range of options for the choice of medications physicians should regard
approvals with confirmed study results and efficacy on both entities.
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Limitations
The analysis was carried out within an ongoing observation. It can therefore not be guaranteed that all information on the
patients’ treatment is correct. However, the ongoing quality control in the registry ensures that the data is consistent.

Any comparison of the groups must be interpreted with caution. Due to the high discriminatory power of Fisher’s
exact test, the differences are often categorised as highly significant for large numbers of cases, even if the differences
can be rather marginal. However, the majority of the differences shown are highly significant, are still considered
significant even after a very conservative Bonferroni correction and are to be categorised as clinically relevant. PsA was
stated by dermatologists at baseline from anamnestic data, and therefore a limitation might be the lacking re-assessment
by rheumatologists at baseline.

The long period of 15 years covered by this analysis entails numerous changes to the respective approvals and
recommendations of systemic therapeutics for PSO or PsA. Some medications such as adalimumab, had the entire period
to be counted as an inclusion therapy. Others were no longer approved as an inclusion therapy during the course of the
registry, such as fumaric acid esters, were only counted as inclusion criteria up to and including 2021. Most biologics
were approved after 2015 and lower counts relate to less contribution time. Latest approved medications like janus kinase
inhibitors also do not have high inclusion rates into the registry so far. However, the aim of this analysis was to look at
the entire period and provide a first descriptive insight to this topic without any adjustment for disease severity and

different approval periods. Further studies with consideration of the respective inclusion year are planned.

Conclusion

Guideline-conform medication needs to address the entire systemic inflammation. Early and effective treatment of PsA is
crucial to prevent persistent damage of the joints. Although a majority of patients received recommended systemic
treatment for PSO+PsA, there is a small number of patients with prescriptions addressing mainly the inflammation of the
skin and not explicitly PsA. To choose recommended medication for both entities we need to regard the entire systemic
inflammation and interdisciplinary co-working should be implemented, as early joint inflammation can rapidly progress
to long-lasting damage. This applies for choice of medication by dermatologists as well as rheumatologists and needs

a close interdisciplinary collaboration.
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