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Objective

Treatment options with disease-modifying antirheumatic drugs (DMARDs) for psoriatic arthritis (PsA) have evolved over recent years. In addition to Janus kinase inhibitors (JAKi), four classes of biologic DMARDs (bDMARDs; interleukin [IL]-23 inhibitors [IL-23i], IL-12/23 inhibitors [IL-12/23i], tumor necrosis factor inhibitors [TNFi], and IL-17 inhibitors [IL-17i]) are currently approved for moderate to severe PsA treatment. There is minimal evidence of the persistence of these drugs among PsA outpatients in a real-world scenario during the period following the approval of JAKi. Therefore, we aimed to analyze the drug survival rates of biologic and JAKi therapies among German PsA outpatients during routine clinical care.





Methods

We retrospectively analyzed PsA patients with a new prescription for a biologic or JAKi in the RHADAR database between January 2015 and October 2023. Kaplan-Meier Curves and Cox regression modelling were used to compare drug survival rates.





Results

1352 new prescriptions with bDMARDs (IL-12/23i [n=50], IL-23i [n=31], TNFi [n=774], IL-17i [n=360]) or JAKi (n=137) were identified. The 5-year drug survival rate was 67.8% for IL-17i, 62.3% for TNFi, 53.3% for JAKi, and 46.0% for IL-12/23i. Discontinuation probabilities for JAKi and IL-12/23i were significantly higher compared with TNFi (JAKi hazard ratio [HR] 1.66, [95% CI 1.23–2.24], p=0.001; IL-12/23i HR 1.54, [95% CI 1.02–2.33], p=0.042) and IL-17i (JAKi HR 1.77, [95% CI 1.27–2.47], p=0.001; IL-12/23i HR 1.64, [95% CI 1.06–2.55], p=0.027). JAKi-treated patients had more severe disease and more osteoarthritis (OA) compared to TNFi and more OA compared to IL-17i. 





Conclusion

German PsA outpatients might persist longer with TNFi and IL-17i compared with IL-12/23i or JAKi. For TNFi, differences in subgroup characteristics and comorbidities (OA) may have affected drug survival rates. For IL-17i, the longer drug survival might not only be related to less OA compared to JAKi and, therefore, might be affected by other factors.
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Introduction

Over the past decade, there has been a remarkable evolution in disease-modifying antirheumatic drug (DMARD) treatment options for patients with psoriatic arthritis (PsA): As of February 2024, agents with five major modes of action (MoA) within the categories of biologic DMARDs (bDMARDs) and targeted synthetic DMARDs (tsDMARDs) have gained approval for the treatment of moderate to severe forms of PsA (not including apremilast and abatacept) (1, 2). These MoAs encompass tumor necrosis factor inhibitors (TNFi), interleukin (IL)-17 inhibitors (IL-17i), IL-12/23 inhibitors (IL-12/23i), IL-23 inhibitors (IL-23i), and Janus kinase inhibitors (JAKi) (1, 2).

Beyond evaluating treatment response through disease activity measures and response criteria, such as the American College of Rheumatology 50% improvement criteria (ACR50), the consideration of treatment survival is also essential when assessing and comparing treatment effectiveness (3–5). “Drug survival” is the term introduced to depict the continued use of a specific medication over time and serves as a surrogate indicator for both efficacy and safety in routine clinical practice (4, 5).

While there has been extensive research on the drug survival of TNFi, IL-17i, and IL-12/23i in PsA and psoriasis vulgaris (PsO) over the last decade, sufficient data for JAKi and IL-23i, the most recently approved drug classes, are not yet available (4–8). Furthermore, results from assessments conducted in PsO and other forms of inflammatory arthritis may vary from those in PsA (5). Accordingly, data from other conditions may not accurately apply to PsA.

Conducting drug survival studies in a real-world outpatient care setting, as opposed to a specialized trial center, is challenging due to the difficulty in accessing adequate data (9). The advent of digitalization in medicine and the development of databases offer promising tools for aggregating and analyzing patient data, particularly in diseases with a rather low prevalence such as PsA (9).

The RHADAR network was established to address this need for real-world data in patients with rheumatic diseases. This network currently comprises seven rheumatic practices and one outpatient department of a rheumatologic hospital in Germany. These entities contribute pseudonymized data for aggregation into the RHADAR joint database (9).

The objective of this study was to utilize data from the RHADAR database to evaluate the drug survival of JAKi compared with bDMARDs in German outpatients undergoing treatment for PsA within a real-world context.





Methods




Study design

A retrospective analysis of the RHADAR database for PsA patients initiating treatment with an IL-12/23i, IL-23i, TNFi, IL-17i, or JAKi medication between 15-JAN-2015 and 17-OCT-2023 was conducted. All available TNFi (adalimumab, certolizumab, etanercept, golimumab, and infliximab), IL-17i (ixekizumab, secukinumab), IL-12/23i (ustekinumab), IL-23i (risankizumab, guselkumab), and JAKi (tofacitinib and upadacitinib) were considered and aggregated according to their MoA. Bimekizumab was not considered in the analysis due to the short time between its approval and the retrospective analysis period.





Participating centers

During the study period, there were 22 board certified rheumatologists in seven German practices and one German outpatient department of a hospital specialized in rheumatology affiliated with the RHADAR database (9). These entities permanently contributed pseudonymized data for aggregation into the RHADAR joint database (9).





Participants

All patients had a confirmed diagnosis of PsA by these board-certified rheumatologists. Demographic characteristics and disease activity measures, including the Disease Activity in Psoriatic Arthritis (DAPSA) score (higher scores indicating higher disease activity), the patient global assessment of disease activity (PtGA, range 0 to 100 with higher scores indicating higher disease activity), joint counts, and the Funktionsfragebogen Hannover (FFbH, range 0 to 100 with higher scores indicating higher functionality capacity) functional assessment, were based on data collected during routine clinical care as determined by the treating rheumatologist. All patients in Germany have either private or public health insurance, both paying equally for biologic or targeted synthetic DMARDs.





Ethical approval

All participants provided written informed consent to be included in the RHADAR database and allow their pseudonymized data to be analyzed. This study was submitted to the ethics committee of the Medical Faculty of the University of Wuerzburg (Application 20240122 03). The ethics committee considered the study a retrospective data analysis of pseudonymzied collected clinical routine data that did not require ethical approval by German law as long as publication of data is conducted in anonymous form.





Statistical methods

A formal study size calculation was not performed due to the retrospective observational nature of the study. The sample size of the analysis presented was determined by the amount of available data on PsA patients in the RHADAR database during the analysis period.

Kaplan-Meier (KM) analysis was conducted to compare the drug survival of each bDMARD class and JAKi over 60 months. In this context, events were defined as cases discontinuing the respective bDMARD or JAKi treatment. Disease-related and demographic parameters, concomitant medication, and comorbidities further characterized overall and drug-class-specific study populations. Descriptive measures of sample characterization include the absolute and relative numbers of available values (n, %), arithmetic mean, standard deviation (SD), 95% confidence intervals (CI) of the mean, median, and 25th and 75th distribution quantiles defining the interquartile range. Results on parametric data are presented as mean (standard deviation, SD) in the text if not stated otherwise.

Cox regression was used to compare the potential impact of MoA on the risk of drug discontinuation over time, with the MoA showing the best drug persistence used as the reference. The regression models were also adjusted for age, sex, and disease duration. Hazard ratios (HRs), including respective 95% CIs, are given for each independent variable. P values <0.05 were considered significant. All calculations were conducted using the statistics software R (version 3.5.1) and RStudio (version 1.1.453) (10, 11). For distribution analysis of dichotomous variables, 95% CIs were used, and odds ratios (OR) and Chi-square tests were calculated for nominal variables. For these analyses, Prism Version 5 was used. Missing values were not imputed to retain the original information of the data available.






Results




Study population

In total, 1352 newly initialized bDMARD or JAKi therapies with corresponding additional patient data were identified from the RHADAR database and included in this analysis (496 males [36.7%], 855 females [63.2%], and one patient [0.1%] with non-binary gender). Patient characteristics at treatment start are shown in Table 1. The mean (SD) age was 53.8 years (12.3 years). Regarding the disease activity parameters, the mean DAPSA was 17.9 (16.3), the mean PtGA was 41.9 (24.1), and the mean FFbH was 76.2 (21.3) (Table 1).


Table 1 | Baseline characteristics of patients (n=1352).







Treatment persistence

Among the 1352 initiated bDMARD or JAKi treatments identified, TNFi was the most common (774 cases), followed by IL-17i (360 cases), IL-12/23i (50 cases), and IL-23i (31 cases). Furthermore, 137 initiations of JAKi were recorded.

The KM diagram for drug survival of the different drug classes is presented in Figure 1. The 1-year drug survival rate was 75.0% for IL-17i, followed by 72.5% for TNFi, 66.0% for IL-IL12/23i, and 60.6% for JAKi (Table 2). A 5-year drug survival probability of 67.8% was found for IL-17i, 62.3% for TNFi, 53.3% for JAKi, and 46.0% for IL-12/23i. For all of the drug classes, the steepest decline in drug survival was observed during the first year of use. An analysis for IL-23i was not performed due to the small number of patients, likely due to the short time since the approval of these agents.




Figure 1 | Kaplan-Meier analysis of drug persistence in PsA patients.




Table 2 | Survival probabilities for each MoA.



Results from Cox regression indicated that IL-12/23i (HR 1.64, [95% CI 1.06–2.55], p= 0.027) or JAKi (HR 1.77, [95% CI 1.27–2.47], p=0.001) had a higher probability of drug discontinuation compared with IL-17 as a reference. For TNFi, the probability of drug discontinuation (HR 1.07, [95% CI 0.85–1.34], p=0.587) was not different from IL-17i. Furthermore, TNFi persistence was higher than JAKi (HR 1.66, [95% CI 1.23–2.24], p=0.001) and IL-12/23i (HR 1.54, [95% CI 1.02–2.33], p=0.042), while there was no difference between persistence with JAKi and IL-12/23i (HR 0.93, [95% CI 0.57–1.49], p= 0.750). Demographic covariates in the model suggested female gender (compared to male gender as reference) (HR = 1.69, [95% CI 1.37–2.09], p<0.001) and shorter disease duration (HR = 0.99, [95% CI 0.98–1.00], p=0.033) to be independently associated with drug discontinuation.





Patient characteristics by drug class

For each drug class, the corresponding subpopulation was descriptively analyzed to provide insights into baseline characteristics that might have influenced drug survival (Table 3). Because HRs were adjusted for age, sex, and disease duration, the impact of these characteristics as an explanation for different survival probabilities can be eliminated.


Table 3 | Patient characteristics stratified by treatment MoA.



Based on 95% confidence intervals for the mean values, TNFitreated patients showed lower DAPSA (16.5 [95% CI 14.1–18.9])and PtGA scores (39.2 [95% CI 36.8–41.5]) compared with JAKitreated patients (DAPSA 21.8 [95% CI 19.0–24.7]; PtGA 48.3 [95% CI 44.3–52.3]). Restrictively, it must be mentioned that the disease activity parameters were not equally available for all patients: While the tender joint count (TJC), the swollen joint count (SJC), C-reactive protein (CRP) and PtGA were only available in about 2/3 of the cases, the total DAPSA was only completely available for 33.5% (Table 1).

TNFi-treated patients had a higher mean FFbH score (78.4 [95% CI 76.5–80.3]) compared with IL-17i treated patients (73.5 [95% CI 70.7–76.3]). No further differences were found among the different drug classes.

While patients with TNFi had a mean of 1.1 previous bDMARD or tsDMARD therapies, patients with IL-17i had a mean of 1.5 previous therapies, followed by IL-12/23i treated patients with a mean of 2.1 and JAKi with a mean of 2.6 previous treatments. Patients with IL-23i had an average of 4.3 previous therapies.





Association between comorbidities and drug survival

Comorbidities can influence treatment adherence in rheumatic diseases (12, 13), so we analyzed the MoA subpopulations for distribution of the reported comorbidities based on the database entries (Table 4). Osteoarthritis (OA) was significantly more prominent in the JAKi subpopulation (36.5%) than in the TNFi subpopulation (23.0%, p<0.001) and IL-17i subpopulation (24.4%, p=0.007) (Supplementary Table S3). Furthermore, OA was also more often reported in the IL-12/23i subpopulation (58.0%) compared with the IL-17i (24.4%, p<0.001) and TNFi (23.0%, p<0.001) subpopulations (Table 4; Supplementary Table S3).


Table 4 | Comorbidities by drug class.



The highest obesity rates were found in the IL-23i subpopulation (16.1%), while the remaining groups had similar frequency rates (6.0 to 7.8%). Cardiovascular risk factors (CVRF) were most common in the IL-12/23i and IL-17i subgroups (58% and 58.6%, respectively), followed by JAKi (44.5%) and TNFi (43.2%). CVRFs were least common in IL-23i-treated patients (25.8%). No smokers were reported in the JAKi and IL-23i subgroups, and no coronary heart disease was recorded among IL-12/23i- and JAKi-treated patients.





Concomitant csDMARD therapies

Concomitant medication with conventional synthetic disease modifying antirheumatic drugs (csDMARD) can affect drug survival, especially in patients being treated with TNFi (14–16). Database entries were analyzed to determine whether the bDMARDs/JAKi were administered as monotherapy or combined with a csDMARD. JAKi drugs were administered as monotherapy in 79.6% of cases, while slightly lower rates were observed for bDMARDs (77.8% for IL-17i, 77.4% for IL-23i, 74.0% for IL-12/23i, and 69.2% for TNFi). The difference between JAKi and TNFi was statistically significant (p= 0.014) (Supplementary Table S2). Methotrexate (MTX) was the csDMARD most commonly used in combination regimens, while leflunomide and hydroxychloroquine played a minor role as concomitant therapy, accounting for 0.3% of IL-17i and 0.4% of TNFi combination therapies.






Discussion

In this retrospective analysis among PsA outpatients, we provide novel insights into the drug persistence rates of the major drug classes for treating moderate to severe PsA in the JAKi era. The largest number of new treatments initiated during this period were TNFi, IL-17i, and JAKi. IL-12/23i and IL-23i therapy were prescribed less frequently. The highest 5-year drug survival probability was observed for IL-17i, followed by TNFi and JAKi, while the lowest rates were seen in IL-12/23i patients. Notably, most discontinuations occurred within the first 12 months after treatment initiation with discontinuation rates subsequently decreasing. Using Cox regression models, we identified a significantly higher adjusted HR for drug discontinuation of JAKi and IL-12/23i compared to IL-17i and TNFi.

These results concerning survival on JAKi are surprising given patient preference studies showing a strong preference for oral over subcutaneous therapies (17, 18). However, when interpreting the observed JAKi and IL-12/23i drug survival probabilities compared with TNFi and IL-17i, several aspects that may have affected drug survival should be taken into account. In particular, patients treated with JAKi in our cohort had higher DAPSA and PtGA scores than TNFi-treated patients. IL-12/23i- and JAKi-treated patients had more previous treatments on average than IL-17i and TNFi-treated patients. A recent study reported similar treatment patterns: First-line treatment was still a TNFi, while IL-17i and IL-12/23i were used as second- or third-line treatments, and JAKi were predominantly found as fourth-line therapies (19). Additionally, OA, which can mimic PsA disease activity, was more prominent in the IL-12/23i and JAKi subgroups. TNFi-treated patients had a higher rate of concomitant medication with MTX compared with the JAKi subgroup. In summary, JAKi-treated patients had more severe disease, more bDMARD or tsDMARD pretreatments, and more OA compared with the TNFi subgroup. In addition, the lower persistence rate of JAKi compared with bDMARDs could be partly due to safety data from the ORAL Surveillance Study, which indicated an increased risk of serious events, including cardiovascular events and cancer, with tofacitinib (20). Based on these data, the European Medicines Agency issued recommendations that applied to all JAKi, which may have resulted in increased discontinuations of JAKi as a consequence (21). These factors, alone or in combination, might explain the lower persistence of JAKi compared with TNFi. However, the better persistence rates of IL-17i cannot be so easily explained by patient or treatment characteristics as for TNFi. While the disease activity parameters (DAPSA, SJC, TJC, PtGA, CRP) and characteristics of the patients did not differ statistically between JAKi and IL-17i, only the higher rate of OA in the JAKi group might have influenced the poorer drug survival. Additionally, it should also be noted that the amount of available data (e.g. DAPSA) was different in those groups. Furthermore, the extent of cutaneous involvement was not considered in our analysis but can have a substantial impact on quality of life and thereby can influence drug selection and potentially drug survival in PsA (22). We could not analyze dermatologic data such as the Psoriasis Area and Severity Index (PASI) because only rheumatologic practices provided data in the RHADAR database, and the PASI is not routinely assessed in rheumatologic routine care. It is conceivable that IL-17i showed these considerable survival rates due to the ability of these drugs to address both skin and joint involvement adequately. Head-to-head studies against TNFi suggest that IL-17i may have higher levels of effectiveness in combined skin and joint diseases (23–25).

Our study population was highly comparable to the general German PsA population reported from healthcare insurance data based on similar mean age (53.8 years in our study vs. 58.9 years) and similar proportions of females (55% vs. 63%) (26). Although DAPSA as a parameter of disease activity is not available for the general German PsA population, a smaller study (n=104) in German outpatients (with similar age and sex distribution) reported lower DAPSA mean (SD) scores of 10.5 (10.6) than observed here (17.9 [16.3]) (27). Given the high standard deviation for this parameter in both studies, this reported difference is likely not significant. Thus, we conclude that our study population generally represents the German PsA population, and our findings may be transferable to all German PsA patients.

The drug survival rates reported here are consistent with drug survival times reported in recently published analyses of other PsA registries (5, 8, 19, 28). However, these other analyses evaluated retention for individual drugs but did not group their analyses into drug classes based on MoA . The only German real-world analysis on drug survival among a small cohort of 348 PsA patients presented overall 1-year persistence rates of 57.5% for all bDMARDs, which is lower than those observed in this study (29). To date, there is only minimal information available on real-world drug retention of JAKi in PsA (5, 19).

The aforementioned registry studies also reported Cox regression models to analyze differences in drug retention. In the Danish DANBIO registry, ustekinumab, tofacitinib, and infliximab had the lowest adjusted HR for persistence, while TNFi and IL-17i were superior and had similar HR (5). These results align with our reported data, indicating that IL-12/23i and JAKi have lower survival rates and a lower HR for persistence than IL-17i and TNFi. A large compound North European registry study also showed no difference in HRs between IL-17i and TNFi (8). Interestingly, the only real-world German study showed that ustekinumab had the highest HR for 1-year drug persistence (29). However, these data might not be directly comparable due to the smaller case number (n=348), with only 32 patients receiving ustekinumab, and the different analysis period, which was shorter and earlier (2014–2017) compared with our study (29). Based on these other studies, we consider it likely that our reported data realistically depict the actual outpatient PsA treatment situation with bDMARDs and tsDMARDs in the German healthcare sector in the JAKi era.




Strengths and limitations

The findings of our study have several limiting factors. First, it is a retrospective analysis of a real-world clinical registry; therefore, drug survival was not evaluated prospectively. The RHADAR database is a registry with automatic data transfer from rheumatologic practices; these data are not monitored, which might explain the partly high rate of missing values. Furthermore, not all available disease parameters were assessed in all patients, dermatologic parameters were not reported, and reasons for discontinuation were not provided. Although the database included clinician-prescribed therapies, adherence to treatments was not assessed. Because of the retrospective, registry-based study design, groups were not matched or stratified. All patients from the registry with a diagnosis of PsA and a new prescription for a bDMARD or JAKi were included. Our analyses clustered substances due to their MoA and we did not distinguish between different agents within a drug class; other studies have reported small differences in drug survival among agents in a specific drug class (5). This effect might be more relevant for TNFi than other drug classes due to the greater number of agents in the TNFi drug class. We did not distinguish between axial and peripheral phenotypes of PsA. Others have reported that patients with axial involvement tend to have a poorer response to IL-12/23i than to TNFi or IL-17i (30).

The major strength of our study lies in its multicentric nature and its focus on real-world performance, which highlights the challenges of conducting drug survival studies among outpatients due to high costs and the complexities of integrating study activities into routine outpatient care. Despite these difficulties, such studies are crucial as they offer a cross-sectional analysis of actual care in rheumatology practices and can potentially influence economic decision-making in the healthcare sector. Additionally, our study contributes novel real-world data on drug retention, specifically JAKi in PsA, a currently underrepresented topic in existing research. Our data support the hypothesis that bDMARDs and JAKi are associated with different drug survival rates in PsA.






Conclusion

Even in the JAKi era, TNFi agents are still the most commonly prescribed new bDMARD/tsDMARD treatment in PsA in the German outpatient sector compared with IL-17i, IL-12/23i, and JAKi. IL-17i and TNFi are more likely to persist longer than JAKi and IL-12/23i in these patients. At least for JAKi-treated patients, lower drug survival rates could be due to more severe disease with a higher number of pretreatments and a higher rate of OA compared with TNFi or to evolving safety data and treatment recommendations for this drug class. The higher survival rates associated with IL-17i might be influenced by a lower prevalence of OA in this group compared to JAKi but were not related to more favorable patient or disease characteristics and may therefore reflect simultaneous effective control of skin and joint involvement.





Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.





Ethics statement

The study involving humans were submitted by Medizinische Ethikkommission an der Julius-Maximilians-Universität Würzburg, Josef-Schneider-Str. 4 97080, Würzburg. The study were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.





Author contributions

P-PS: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Visualization, Writing – original draft, Writing – review & editing. ME: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Software, Visualization, Writing – original draft, Writing – review & editing. LR: Conceptualization, Investigation, Methodology, Writing – original draft, Writing – review & editing. TW: Conceptualization, Investigation, Methodology, Writing – original draft, Writing – review & editing. MF: Writing – original draft, Writing – review & editing. MS: Writing – original draft, Writing – review & editing. MG: Writing – original draft, Writing – review & editing. AS: Writing – original draft, Writing – review & editing. PB-B: Writing – original draft, Writing – review & editing. CD: Writing – original draft, Writing – review & editing. KK: Writing – original draft, Writing – review & editing. GG: Writing – original draft, Writing – review & editing. PW: Writing – original draft, Writing – review & editing. SS-M: Writing – original draft, Writing – review & editing. CK: Writing – original draft, Writing – review & editing. WV: Writing – original draft, Writing – review & editing. JH: Writing – original draft, Writing – review & editing. MW: Writing – review & editing, Writing – original draft. SK: Conceptualization, Data curation, Formal analysis, Funding acquisition, Investigation, Methodology, Project administration, Software, Supervision, Writing – original draft, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.




Acknowledgments

We thank the patients and medical staff who participated in this study. Editorial support was provided by Sharon L. Cross, PhD under the direction of the authors; both were funded by RHADAR GbR (A Network of Rheumatologists). SK, PB-B, CD, KK, GG, SS-M, CK, and MW are members of RheumaDatenRhePort GbR.





Conflict of interest

P-PS received speaker’s fees and travel grants from Janssen-Cilag Galapagos, Eli Lilly, Boehringer/Ingelheim and AbbVie less than $10,000 each as well as research funding from Chugai 25000$. ME received payment for data analysis from RHADAR and consulting fees from Abbvie and RHADAR as well as speaker fees and honoraria for lectures from Sanofi, Swedish orphan Biovitrum and Abbvie. ME leadership or fiduciary role from Chugai. LR declares that he has received travel and meeting support from Abbvie and Boehringer and speaking fees from Novartis. TW received honoraria for lectures from Abbvie, Amgen, BMS, Celgene, Fresenius Kabi, Galapagos, Janssen, Lilly, Medac, MSD, Novartis, Pfizer, UCB. MF received speaker’s fees, travel grants or compensation for board memberships from AbbVie, Amgen, AstraZeneca, Novartis, Janssen, Hexal, Pfizer, Takeda, UCB and Eli Lilly. MS received speaker’s fees, travel grants, research funding, or compensation for consultancies or board memberships from AbbVie, Actelion, AstraZeneca, BMS, Boehringer/Ingelheim, Celgene, Chugai/Roche, Eli Lilly, Genzyme, Gilead, Hexal/Sandoz, Janssen-Cilag, MSD, Novartis, Pfizer, Sanofi Pasteur, Takeda Shire, UCB less than $ 10,000 each. MG received travel grants, compensation for advisory boards or speaker’s fees from AbbVie, Chugai, Eli Lilly, Hexal, Janssen, Novartis, Pfizer, Takeda. SS-M received speaker fees from Abbvie, Astra Zeneca, Boerhringer-Ingelheim, BMS, Galapagos, GSK, Lilly, MSD, Novartis, Pfizer, Sanofi, UCB. SK received grants from Abbvie, Novartis, and sparrow for phase 2/3 clinical trials and consulting or speaker fees from Abbvie, Celgene, Chugai, Galapagos, Novartis, and Siemens Healthineers.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fimmu.2024.1395968/full#supplementary-material




References

1. Gossec, L, Baraliakos, X, Kerschbaumer, A, de Wit, M, McInnes, I, Dougados, M, et al. EULAR recommendations for the management of psoriatic arthritis with pharmacological therapies: 2019 update. Ann Rheum Dis. (2020) 79:700–12. doi: 10.1136/annrheumdis-2020-217159

2. Coates, LC, Soriano, ER, Corp, N, Bertheussen, H, Callis Duffin, K, Campanholo, CB, et al. GRAPPA Treatment Recommendations domain subcommittees. Group for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA): updated treatment recommendations for psoriatic arthritis 2021. Nat Rev Rheumatol. (2022) 18:465–79. doi: 10.1038/s41584-022-00798-0

3. Fransen, J, Antoni, C, Mease, PJ, Uter, W, Kavanaugh, A, Kalden, JR, et al. Performance of response criteria for assessing peripheral arthritis in patients with psoriatic arthritis: analysis of data from randomised controlled trials of two tumour necrosis factor inhibitors. Ann Rheum Dis. (2006) 65:1373–8. doi: 10.1136/ard.2006.051706

4. Gniadecki, R, Bang, B, Bryld, LE, Iversen, L, Lasthein, S, and Skov, L. Comparison of long-term drug survival and safety of biologic agents in patients with psoriasis vulgaris. Br J Dermatol. (2015) 172:244–52. doi: 10.1111/bjd.13343

5. Egeberg, A, Rosenø, NAL, Aagaard, D, Lørup, EH, Nielsen, ML, Nymand, L, et al. Drug survival of biologics and novel immunomodulators for rheumatoid arthritis, axial spondyloarthritis, psoriatic arthritis, and psoriasis - A nationwide cohort study from the DANBIO and DERMBIO registries. Semin Arthritis Rheumatol. (2022) 53:151979. doi: 10.1016/j.semarthrit.2022.151979

6. Menter, A, Papp, KA, Gooderham, M, Pariser, DM, Augustin, M, Kerdel, FA, et al. Drug survival of biologic therapy in a large, disease-based registry of patients with psoriasis: results from the Psoriasis Longitudinal Assessment and Registry (PSOLAR). J Eur Acad Dermatol Venereol. (2016) 30:1148–58. doi: 10.1111/jdv.13611

7. Højgaard, P, Glintborg, B, Kristensen, LE, Gudbjornsson, B, Love, TJ, and Dreyer, L. The influence of obesity on response to tumour necrosis factor-α inhibitors in psoriatic arthritis: results from the DANBIO and ICEBIO registries. Rheumatol (Oxford). (2016) 55(12):2191–9. doi: 10.1093/rheumatology/kew326

8. Lindström, U, Glintborg, B, Di Giuseppe, D, Schjødt Jørgensen, T, Gudbjornsson, B, Lederballe Grøn, K, et al. Comparison of treatment retention and response to secukinumab versus tumour necrosis factor inhibitors in psoriatic arthritis. Rheumatol (Oxford). (2021) 60:3635–45. doi: 10.1093/rheumatology/keaa825

9. Kleinert, S, Bartz-Bazzanella, P, von der Decken, C, Knitza, J, Witte, T, Fekete, SP, et al. Real-world rheumatology registry and research consortium: the german rheumaDatenRhePort (RHADAR) registry. J Med Internet Res. (2021) 23:e28164. doi: 10.2196/28164

10. Team R Core. R: A language and environment for statistical computing. Vienna, Austria: R Foundation for Statistical Computing (2018).

11. Team RStudio. RStudio: Integrated Development for R. Boston, MA: RStudio, Inc (2016).

12. Letarouilly, JG, Salmon, JH, and Flipo, RM. Factors affecting persistence with biologic treatments in patients with rheumatoid arthritis: a systematic literature review. Expert Opin Drug Saf. (2021) 20:696597. doi: 10.3389/fmed.2021.696597

13. D'Amico, ME, Silvagni, E, Carrara, G, Zanetti, A, Govoni, M, Scirè, CA, et al. Role of comorbidities on therapeutic persistence of biological agents in rheumatoid arthritis: results from the RECord-linkage On Rheumatic Disease study on administrative healthcare databases. Scand J Rheumatol. (2021) 50:333–42. doi: 10.1080/03009742.2020.1855365

14. Arora, S, Das, P, and Arora, G. Systematic review and recommendations to combine newer therapies with conventional therapy in psoriatic disease. Front Med (Lausanne). (2021) 8:696597. doi: 10.3389/fmed.2021.696597

15. Felten, R, Lambert De Cursay, G, and Lespessailles, E. Is there still a place for methotrexate in severe psoriatic arthritis? Ther Adv Musculoskelet Dis. (2022) 14:1759720X221092376. doi: 10.1177/1759720X221092376

16. Levin, EC, Gupta, R, Brown, G, Malakouti, M, and Koo, J. Biologic fatigue in psoriasis. J Dermatolog Treat. (2014) 25:78–82. doi: 10.1056/NEJMoa2109927

17. Sumpton, D, Kelly, A, Craig, JC, Hassett, G, Kane, B, Oliffe, M, et al. Preferences for biologic treatment in patients with psoriatic arthritis: A discrete choice experiment. Arthritis Care Res (Hoboken). (2022) 74:1234–43. doi: 10.1002/acr.24782

18. Aletaha, D, Husni, ME, Merola, JF, Ranza, R, Bertheussen, H, Lippe, R, et al. Treatment mode preferences in psoriatic arthritis: A qualitative multi-country study. Patient Prefer Adherence. (2020) 14:949–61. doi: 10.2147/PPA.S242336

19. Glintborg, B, Di Giuseppe, D, Wallman, JK, Nordström, DC, Gudbjornsson, B, Hetland, ML, et al. Uptake and effectiveness of newer biologic and targeted synthetic disease-modifying antirheumatic drugs in psoriatic arthritis: results from five Nordic biologics registries. Ann Rheum Dis. (2023) 82:820–8. doi: 10.1136/ard-2022-223650

20. Ytterberg, SR, Bhatt, DL, Mikuls, TR, Koch, GG, Fleischmann, R, Rivas, JL, et al. Cardiovascular and cancer risk with tofacitinib in rheumatoid arthritis. N Engl J Med. (2022) 386:316–26. doi: 10.1056/NEJMoa2109927

21. European Medicines Agency (EMA). Janus Kinase inhibitors (JAKi) Article-20 procedure - EMA confirms measures to minimise risk of serious side effects with Janus kinase inhibitors for chronic inflammatory disorders. (2023). Available at: https://www.ema.europa.eu/en/medicines/human/referrals/janus-kinase-inhibitors-jaki [Accessed May 20, 2024].

22. Kavanaugh, A, Gottlieb, A, Morita, A, Merola, JF, Lin, CY, Birt, J, et al. The contribution of joint and skin improvements to the health-related quality of life of patients with psoriatic arthritis: a post hoc analysis of two randomised controlled studies. Ann Rheum Dis. (2019) 78(9):1215–9. doi: 10.1136/annrheumdis-2018-215003

23. Reich, K, Kristensen, LE, Smith, SD, Rich, P, Sapin, C, Leage, SL, et al. Efficacy and safety of ixekizumab versus adalimumab in biologic-naïve patients with active psoriatic arthritis and moderate-to-severe psoriasis: 52-week results from the randomized SPIRIT-H2H trial. Dermatol Pract Concept. (2022) 12:e2022104. doi: 10.5826/dpc.1202a104

24. Gottlieb, AB, Merola, JF, Reich, K, Behrens, F, Nash, P, Griffiths, CEM, et al. Efficacy of secukinumab and adalimumab in patients with psoriatic arthritis and concomitant moderate-to-severe plaque psoriasis: results from EXCEED, a randomized, double-blind head-to-head monotherapy study. Br J Dermatol. (2021) 185:1124–34. doi: 10.1111/bjd.20413

25. Smolen, JS, Mease, P, Tahir, H, Schulze-Koops, H, de la Torre, I, Li, L, et al. Multicentre, randomised, open-label, parallel-group study evaluating the efficacy and safety of ixekizumab versus adalimumab in patients with psoriatic arthritis naïve to biological disease-modifying antirheumatic drug: final results by week 52. Ann Rheum Dis. (2020) 79:1310–9. doi: 10.1136/annrheumdis-2020-217372

26. Sondermann, W, Ventzke, J, Matusiewicz, D, and Körber, A. Analysis of pharmaceutical care in patients with psoriatic arthritis using statutory health insurance data. J Dtsch Dermatol Ges. (2018) 16:285–94. doi: 10.1111/ddg.13464.

27. Proft, F, Schally, J, Brandt, HC, Brandt-Juergens, J, Burmester, GR, Haibel, H, et al. Evaluation of the Disease Activity index for PSoriatic Arthritis (DAPSA) with a quick quantitative C reactive protein assay (Q-DAPSA) in patients with psoriatic arthritis: a prospective multicentre cross-sectional study. RMD Open. (2022) 8:e002626. doi: 10.1136/rmdopen-2022-002626

28. Haddad, A, Gazitt, T, Feldhamer, I, Feld, J, Cohen, AD, Lavi, I, et al. Treatment persistence of biologics among patients with psoriatic arthritis. Arthritis Res Ther. (2021) 23:44. doi: 10.1186/s13075-021-02417-x

29. Sewerin, P, Borchert, K, Meise, D, Schneider, M, and Mahlich, J. Real-world treatment persistence with biologic disease-modifying antirheumatic drugs among german patients with psoriatic arthritis-A retrospective database study. Rheumatol Ther. (2021) 8:483–97. doi: 10.1136/annrheumdis-2018-213328

30. Baeten, D, Østergaard, M, Wei, JC, Sieper, J, Järvinen, P, Tam, LS, et al. Risankizumab, an IL-23 inhibitor, for ankylosing spondylitis: results of a randomised, double-blind, placebo-controlled, proof-of-concept, dose-finding phase 2 study. Ann Rheum Dis. (2018) 77:1295–302. doi: 10.1136/annrheumdis-2018-213328




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2024 Strunz, Englbrecht, Risser, Witte, Froehlich, Schmalzing, Gernert, Schmieder, Bartz-Bazzanella, von der Decken, Karberg, Gauler, Wurth, Späthling-Mestekemper, Kuhn, Vorbrüggen, Heck, Welcker and Kleinert. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu.2024.1395968_cover.jpg
& frontiers | Frontiers in Immunology

Drug survival superiority of tumor necrosis
factor inhibitors and interleukin-17 inhibitors
over Janus kinase inhibitors and interleukin-
12/23 inhibitors in German psoriatic arthritis

outpatients: retrospective analysis of the
RHADAR database





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Drug survival superiority of tumor necrosis factor inhibitors and interleukin-17 inhibitors over Janus kinase inhibitors and interleukin-12/23 inhibitors in German psoriatic arthritis outpatients: retrospective analysis of the RHADAR database

      

        		

          Objective

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Methods

        

          		

            Study design

          



          		

            Participating centers

          



          		

            Participants

          



          		

            Ethical approval

          



          		

            Statistical methods

          



        



        



        		

          Results

        

          		

            Study population

          



          		

            Treatment persistence

          



          		

            Patient characteristics by drug class

          



          		

            Association between comorbidities and drug survival

          



          		

            Concomitant csDMARD therapies

          



        



        



        		

          Discussion

        

          		

            Strengths and limitations

          



        



        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
1-year 3-yea 5-yea
IL-17i 75.0% (220 + 50/360) 70.6% (145 + 109/360) ‘ 68.9% (104 + 144/360) 67.8% (35 + 209/360)
TNFi 72.5% (494 + 67/774) 66.4% (376 + 138/774) ‘ 64.9% (256 + 246/774) 62.3% (80 + 402/774)
JAKi 60.6% (64 + 19/137) 54.0% (30 + 44/137) ‘ 53.3% (7 + 66/137) 53.3% (1 +72/137)
1L-12/23i 66.0% (32 + 1/50) 56.0% (23 + 5/50) 54.0% (17 + 10/50) 46.0% (9 + 14/50)

Survival probability was calculated by [n (at risk) + n (cumulative censored)]/n (at risk at month 0). The corresponding values are presented in the brackets. The first number presents patients at
risk at that time point, the second number the cumulative censored events at that time point, and the last number all events at risk at month 0.
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DAPSA, disease activity in psoriatic arthritis; TJC, tender joint count; SJC, swollen joint count; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; FFbH, Funktionsfragebogen-
Hannove; PtGA, patient global assessment of disease activity.
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Hannover; NA, not applicable.





