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Abstract

Background
Biologic agents targeting the interleukin (IL)-17 and IL-23 pathways have become the standard of care
for moderate-to-severe plaque psoriasis. However, real-world data on long-term effectiveness remain
limited. We investigated whether the mechanism of action of IL-pathway inhibitors influences long-term
treatment continuation in plaque psoriasis.

Methods
A retrospective, single-center, cohort study was conducted at Oita University Hospital. Biologic-naïve
adult patients with plaque psoriasis but no psoriatic arthritis, who started IL-17, IL-23, or IL-12/23
inhibitor and followed for at least 2 years were included. Primary endpoint was 2-year continuation of the
initial biologic. Factors associated with 2-year continuation were evaluated by multivariable logistic
regression. Survival analysis was performed comparing IL-17 inhibitors with IL-23 pathway inhibitors (IL-
23 and IL-12/23 inhibitors combined).

Results
Sixty-three patients were analyzed: 33 in IL-17 inhibitor group and 30 in IL-23 pathway inhibitor group.
Among 57 patients after excluding six with positive switch, 2-year continuation rates were 39.3% (11/28)
for IL-17 inhibitors and 72.4% (21/29) for IL-23 pathway inhibitors (p = 0.017). Multivariable logistic
regression identified mechanism of action as the only independent factor associated with 2-year
continuation (odds ratio 3.819; 95% confidence interval [CI]: 1.179–12.371; p = 0.025). In survival
analysis, IL-23 pathway inhibitors demonstrated significantly higher treatment retention than IL-17
inhibitors (log-rank p = 0.026; hazard ratio 0.396; 95% CI: 0.170–0.919; Cox p = 0.031).

Conclusion
Among biologic-naïve patients with plaque psoriasis but no coexisting psoriatic arthritis, IL-23 pathway
inhibitors demonstrated significantly superior long-term treatment continuation compared with IL-17
inhibitors. Mechanism of action should be considered when selecting a biologic for durable disease
control.

1 Introduction
Plaque psoriasis is a chronic, immune-mediated inflammatory skin disease affecting approximately 2–
3% of the global population [1]. Dysregulation of the tumor necrosis factor (TNF)-α/interleukin (IL)-23/IL-
17 cytokine axis has been established as the central pathogenic driver promoting keratinocyte
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proliferation and persistent cutaneous inflammation [2, 3]. Based on this mechanistic knowledge, several
classes of biologic agents have been developed and approved for moderate-to-severe plaque psoriasis,
including TNF-α inhibitors, IL-12/23 inhibitor (ustekinumab), IL-17 inhibitors (secukinumab, ixekizumab,
brodalumab, and bimekizumab), and IL-23 p19 inhibitors (guselkumab, risankizumab, and tildrakizumab).

TNF-α inhibitors were the first biologics developed for psoriasis. However, IL-pathway inhibitors have
since demonstrated superior efficacy in randomized controlled trials and network meta-analyses, and are
currently the mainstay of biologic therapy [4, 5]. Despite these advances, a subset of patients
experiences primary non-response—failure to achieve adequate efficacy—or secondary loss of response
—initial improvement followed by disease worsening despite continued treatment [6–9]. These treatment
failures necessitate discontinuation or switching, underscoring the importance of selecting biologics
with durable long-term effectiveness.

Drug survival, defined as the duration of continuous treatment with a given biologic, is widely employed
as a composite real-world surrogate outcome for overall effectiveness, safety, tolerability, and patient
satisfaction [10]. European registry studies have reported class-specific differences in drug survival
among biologics, with IL-23 inhibitors generally demonstrating favorable persistence [11, 12]. A
systematic review and meta-analysis confirmed that guselkumab and risankizumab achieved the highest
drug survival rates among IL-17 and IL-23 inhibitors [13]. However, these findings were derived
predominantly from Western cohorts, and real-world comparative evidence from Japanese populations
remains limited. In addition, most prior real-world drug survival studies included heterogeneous
populations comprising both biologic-naïve and -experienced patients, frequently with concurrent
psoriatic arthritis [7, 11–15]. Because prior biologic exposure is a strong predictor of reduced
persistence, and psoriatic arthritis independently influences both biologic selection and treatment
continuation [7, 11, 13, 15–18], these factors may confound the assessment of whether mechanism of
action per se affects long-term effectiveness.

In the present research, we retrospectively studied biologic-naïve patients having plaque psoriasis
without psoriatic arthritis treated at a single center in Japan. By restricting the study population to this
well-defined cohort, we aimed to minimize major confounders and more directly evaluate whether the
mechanism of action of IL pathway inhibitors—IL-17 inhibition versus IL-23 pathway inhibition (IL-23 and
IL-12/23 inhibitors)—influences 2-year treatment continuation as a surrogate for long-term effectiveness.

2 Methods

2.1 Study design and subjects
This retrospective, single-center cohort study was conducted at Oita University Hospital in Japan.
Consecutive adult patients (≥ 18 years) who were diagnosed with plaque psoriasis and initiated the first
IL-pathway biologic between January 2013 and December 2024 were screened for eligibility. Inclusion
criteria were: (1) a confirmed diagnosis of plaque psoriasis; and (2) initiation of an IL-17 inhibitor, IL-23
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inhibitor, or IL-12/23 inhibitor as the first biologic agent. TNF-α inhibitors were excluded because they are
no longer commonly selected as first-line biologics for plaque psoriasis in contemporary clinical
practice. Exclusion criteria were: (1) prior exposure to any biologic agent; (2) coexisting psoriatic
arthritis; and (3) a follow-up period of less than 2 years from biologic initiation. The study protocol was
approved by the Ethics Committee of the Faculty of Medicine, Oita University (approval number: 2696),
and study was conducted in accordance with the principles of the Declaration of Helsinki. The
requirement for written informed consent was waived owing to the retrospective nature of the study;
instead, an opt-out method was employed to ensure patients’ right to decline participation.

2.2 Biologic classification
Patients were classified into three groups by the mechanism of action of the initial biologic: IL-17
inhibitor group (secukinumab, ixekizumab, brodalumab, and bimekizumab), IL-23 inhibitor group
(guselkumab, risankizumab, and tildrakizumab), and IL-12/23 inhibitor group (ustekinumab). For the
primary analysis, the IL-23 inhibitor and IL-12/23 inhibitor groups were combined into a single IL-23
pathway inhibitor group, because both classes share the therapeutic mechanism of suppressing the IL-
23–driven differentiation and maintenance of pathogenic Th17 cells, in contrast to IL-17 inhibitors, which
block the downstream effector cytokine [19].

2.3 Data collection
Data were extracted from electronic medical records. Baseline variables included age at biologic
initiation, sex, height, body weight, body mass index (BMI), and laboratory parameters [white blood cell
(WBC) count, neutrophil and lymphocyte counts, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), total bilirubin, serum albumin, blood urea nitrogen (BUN), serum creatinine,
estimated glomerular filtration rate (eGFR), and C-reactive protein (CRP)]. Data on height, weight, and
BMI at the time of biologic initiation were available from only 36 of the 63 patients and are therefore
reported for reference only. The eGFR (mL/min/1.73m2) was calculated using the following equation:
194 × serum creatinine (mg/dL)−1.094 × age (year)−0.287 [20]. For female patients, the result was further
multiplied by 0.739.

2.4 Outcome definitions
The primary outcome was continuation of the initial biologic for at least 2 years. Treatment
discontinuation was defined as permanent cessation or switching due to any reason, including
insufficient efficacy, adverse events, voluntary discontinuation, positive switch (switching to a different
biologic for financial reasons or dosing schedule preference, despite adequate disease control), death, or
prioritization of cancer treatment. Although body weight, BMI, smoking status, human leukocyte antigen
(HLA) genotype, and baseline Psoriasis Area and Severity Index (PASI) have been reported as potential
predictors of biologic treatment response in plaque psoriasis [7, 15, 16, 21–25], these variables could not
be retrieved from all the eligible patients due to the retrospective design. Because of the substantial
proportion of missing data for these variables, they were not included as covariates in the multivariable
analysis.
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2.5 Statistical analysis
Statistical analysis was performed using SPSS version 30 (IBM Japan Ltd., Tokyo, Japan). All statistical
tests were two-sided, with a significance level of p < 0.05. Data of baseline patient characteristics and
clinical laboratory test values are expressed as numbers for categorical variables and median
[interquartile range] for continuous variables. Comparisons between the IL-17 inhibitor group and the IL-
23 pathway inhibitor group were performed using the Mann–Whitney U test for continuous variables and
Fisher's exact test for categorical variables.

Multivariable logistic regression by the forced-entry method was performed to identify factors
independently associated with 2-year continuation. Three factors based on previous reports—the
mechanism of action of the initial biologic (IL-17 inhibitor vs. IL-23 pathway inhibitor), sex, and age—were
selected as independent variables [7, 15–17, 26]. The selected independent variables for entry into the
model were checked for multicollinearity with a variance inflation factor (VIF) threshold of 10, and odds
ratios (OR) and 95% confidence intervals (CI) were computed. Additionally, the assumption of linearity in
the logit for a continuous variable (age) was evaluated and confirmed using the Box-Tidwell test.

A subsequent survival analysis was conducted to compare long-term effectiveness between the IL-17
inhibitor group and the IL-23 pathway inhibitor group. Treatment continuation was estimated using the
Kaplan–Meier method and compared by the log-rank test. A Cox proportional hazards model was fitted
using the IL-17 inhibitor group as reference to estimate the hazard ratio (HR) with 95% CI.
Discontinuation of biologic therapy during the 2-year observation period was defined as an event.
Moreover, patients who underwent positive switching or remained event-free at the end of the study
period were treated as right-censored observations. An exploratory three-group analysis (IL-17 inhibitor,
IL-23 inhibitor, and IL-12/23 inhibitor groups separately) was also performed.

3 Results
3.1  Patient characteristics

During the study period, 121 patients were receiving the test biologics for plaque psoriasis. The following
patients were excluded based on the exclusion criteria: (1) 47 patients with a history of biologics use, (2)
2 patients with psoriatic arthritis, and (3) 9 patients with follow-up periods less than 2 years after
initiation of the biologic. Ultimately, a total of 63 biologic-naïve patients with plaque psoriasis met the
eligibility criteria (Table 1). The IL-17 inhibitor group comprised 33 patients and the IL-23 pathway
inhibitor group consisted of 30 patients (IL-23 inhibitors, n = 18; IL-12/23 inhibitor, n = 12). The median
age was 49.0 [43.0–60.0] years in the IL-17 inhibitor group and 61.0 [47.8–70.0] years in the IL-23
pathway inhibitor group, with a statistically significant difference between groups (p = 0.032). The
proportion of male patients was higher in the IL-23 pathway inhibitor group (25/30, 83.3%) than in the IL-
17 inhibitor group (22/33, 66.7%), although this difference was not statistically significant (p = 0.156).
Among the 36 patients from whom anthropometric data were available, height, body weight, and BMI did
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not differ significantly between groups. Laboratory parameters at baseline—WBC count, neutrophil and
lymphocyte counts, AST, ALT, total bilirubin, serum albumin, serum creatinine, eGFR, and CRP—were
comparable between groups, with the exception of BUN, which was significantly higher in the IL-23
pathway inhibitor group (15.0 vs. 12.4 mg/dL; p = 0.036).

3.2  Reasons for treatment discontinuation

Reasons for discontinuation during the 2-year observation period are detailed in Table 2. In the IL-17
inhibitor group, 22 of 33 patients (66.7%) discontinued treatment: the most frequent reasons were
insufficient efficacy (n = 7), followed by positive switch (n = 5), voluntary discontinuation (n = 5), adverse
effect (n = 3), and cancer treatment prioritization (n = 2). Among individual agents, secukinumab had the
highest discontinuation rate (16/22, 72.7%). In the IL-23 pathway inhibitor group, 9 of 30 patients (30.0%)
discontinued treatment: the reasons were insufficient efficacy (n = 2), adverse effect (n = 2), voluntary
discontinuation (n = 2), positive switch (n = 1), unrelated death (n = 1), and cancer treatment
prioritization (n = 1).

3.3  Two-year continuation rates

Using data from 57 patients, after excluding 6 patients who switched to a positive regimen, we
calculated the number of days of treatment continuation and the 2-year treatment continuation rate
during the observation period (Supplemental Table S1). The median duration of treatment continuation
during the 2-year observation period was 600.5 [232.8–730.0] days in the IL-17 inhibitor group and 730.0
[616.0–730.0] days in the IL-23 pathway inhibitor group (p = 0.022). The 2-year continuation rate was
39.3% (11/28) in the IL-17 inhibitor group and 72.4% (21/29) in the IL-23 pathway inhibitor group (p =
0.017).

3.4  Multivariate analysis of factors associated with 2-year continuation

Multivariable logistic regression by the forced-entry method was performed to identify factors
independently associated with 2-year continuation in 57 patients, excluding those who underwent
positive switch (Table 3). The covariates were mechanism of action (IL-17 inhibitor = 0, IL-23 pathway
inhibitor = 1), sex (female = 0, male = 1), and age. The VIF values for all covariates were below 1.1,
indicating no multicollinearity. Prior to the final model interpretation, the linearity of the continuous
variable (age) in the logit was verified via the Box-Tidwell test; an interaction term was not significant (p
= 0.193), indicating that the model specification was appropriate. Among these covariates, only the
mechanism of action was identified as a statistically significant factor independently associated with 2-
year continuation. Patients receiving IL-23 pathway inhibitors had significantly higher odds of achieving
2-year continuation compared with those receiving IL-17 inhibitors (OR 3.819; 95% CI: 1.179–12.371; p =
0.025). Sex (OR 1.964; 95% CI: 0.538–7.164; p = 0.307) and age (OR 0.996; 95% CI: 0.961–1.032; p =
0.817) were not significantly associated with the 2-year continuation.

3.5  Survival analysis: IL-17 inhibitors versus IL-23 pathway inhibitors
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Based on the multivariable analysis, a survival analysis comparing the IL-17 inhibitor group with the IL-23
pathway inhibitor group was subsequently performed (Figure 1). Since patients who underwent positive
switching were treated as right-censored observations, the survival analysis was conducted using data
from 63 patients. Kaplan–Meier analysis demonstrated significantly longer treatment retention in the IL-
23 pathway inhibitor group (log-rank p = 0.026). Cox proportional hazards regression using the IL-17
inhibitor group as reference yielded an HR of 0.396 (95% CI: 0.170–0.919; p = 0.031), indicating that
patients receiving IL-23 pathway inhibitors had approximately 60% lower risk of treatment
discontinuation compared with those receiving IL-17 inhibitors. 

An exploratory three-group survival analysis comparing IL-17, IL-23, and IL-12/23 inhibitor groups
showed trends consistent with the primary two-group analysis but did not reach statistical significance
(log-rank p = 0.082; Cox p = 0.097; Supplemental Figure 1).

4 Discussion
In this single-center retrospective cohort study of biologic-naïve patients with plaque psoriasis but no
coexisting psoriatic arthritis, the mechanism of action of IL-pathway inhibitors was identified as the only
statistically significant factor independently associated with 2-year treatment continuation. Patients
receiving IL-23 pathway inhibitors (IL-23 and IL-12/23 inhibitors combined) had 3.819-fold higher odds of
continuing treatment for 2 years compared with those receiving IL-17 inhibitors, and subsequent survival
analysis confirmed a significantly lower risk of discontinuation (HR 0.396; p = 0.031) in patients receiving
IL-23 pathway inhibitors.

These findings are broadly consistent with large real-world studies conducted predominantly in Western
populations. In a British Association of Dermatologists Biologics and Immunomodulators Register
(BADBIR) cohort study, IL-23 inhibitors demonstrated the longest drug survival among biologic classes,
with patients persisting with IL-23 inhibitors approximately 21 weeks longer for effectiveness compared
with other biologics over a 2-year period [11]. An Italian multicenter study of 5,932 treatment courses
similarly reported that risankizumab exhibited the highest drug survival at 4 years [12]. A systematic
review and meta-analysis confirmed that guselkumab and risankizumab achieved the highest overall
drug survival rates among IL-17 and IL-23 inhibitors [13]. Furthermore, a meta-analysis of drug survival
studies using hazard ratio data demonstrated that ustekinumab had longer drug survival than TNF
inhibitors and IL-17 inhibitors [14]. The present study extends these findings by demonstrating
comparable trends in a Japanese biologic-naïve cohort without psoriatic arthritis.

Several factors may underlie the superior long-term effectiveness of IL-23 pathway inhibitors. First, IL-23
occupies an upstream position in the pathogenic cascade, driving the differentiation, survival, and
pathogenic functions of Th17 cells [19]. Blockade at this upstream level may provide more sustained
suppression of downstream inflammatory networks than selective inhibition of the effector cytokine IL-
17A, leaving other mediators such as IL-17F and IL-22 relatively unaffected [27]. This concept is
supported by clinical evidence indicating that IL-23 blockade demonstrates more durable responses,
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whereas IL-17 inhibition is associated with a more rapid onset of action but potentially greater
susceptibility to secondary loss of response [28, 29]. Second, less frequent maintenance dosing
schedules for IL-23 inhibitors and the IL-12/23 inhibitor (every 8–12 weeks) may contribute to enhance
adherence and persistence. Third, immunogenicity-related secondary loss of response may differ across
biologic classes, although direct comparative data remain limited [30, 31].

In the primary analysis, the IL-23 inhibitors and IL-12/23 inhibitor were combined into a single IL-23
pathway inhibitor group. Ustekinumab targets the p40 subunit shared by IL-12 and IL-23, thereby
inhibiting IL-23 signaling alongside IL-12, whereas the IL-23 p19 inhibitors selectively target IL-23 [19].
Despite this pharmacological distinction, both classes exert their therapeutic effect on psoriasis
primarily through suppression of the IL-23–driven maintenance of pathogenic Th17 cells, distinguishing
them mechanistically from IL-17 inhibitors, which act at the downstream effector level. The exploratory
three-group analysis (Supplemental Figure S1) showed trends consistent with the primary analysis but
did not reach statistical significance, likely due to the modest sample size in each subgroup. When
combined, the IL-23 pathway inhibitor group demonstrated a clear and statistically significant advantage,
supporting the validity of this mechanistic grouping.

The IL-23 pathway inhibitor group was significantly older than the IL-17 inhibitor group (median 61.0 vs.
49.0 years; p = 0.032). This age difference may reflect prescribing preferences, as IL-23 and IL-12/23
inhibitors with less frequent dosing schedules may be preferentially prescribed for older patients.
Notably, although older age is a potential negative predictor of biologic treatment response [16], the IL-
23 pathway inhibitor group nonetheless demonstrated superior long-term continuation. Moreover, age
was not significantly associated with 2-year continuation in the multivariable analysis (OR 0.996; p = 
0.817), and the VIF values confirmed no multicollinearity. BUN was also significantly higher in the IL-23
pathway inhibitor group, which likely reflects the age difference but does not suggest a clinically
meaningful difference in renal function, as eGFR did not differ between groups.

To our knowledge, this is the first study to compare the long-term effectiveness of IL-17 inhibitors and IL-
23 pathway inhibitors, specifically in a Japanese cohort. Given the differences in genetic background of
psoriasis (such as the frequency of HLA-C*06:02), body composition, and healthcare reimbursement
systems between Japanese and Western populations, independent validation of treatment outcomes in
Japanese cohorts has important clinical relevance. Furthermore, restricting the study to biologic-naïve
patients without psoriatic arthritis distinguishes this study from most prior real-world drug survival
studies, which typically included mixed populations of biologic-naïve and -experienced patients with or
without psoriatic arthritis [7, 11, 12, 14, 15, 17, 18]. Prior biologic exposure has consistently been
associated with reduced subsequent treatment response and shorter drug survival [13, 16–18], and the
presence of psoriatic arthritis can independently influence biologic selection and treatment persistence
[7, 11, 15, 17]. By excluding these populations, the present analysis minimized two major sources of
confounding and enabled a cleaner assessment of the effect of mechanism of action on long-term
effectiveness. The identification of mechanism of action as the sole significant predictor, with a robust
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odds ratio of 3.819, provides clinically actionable information for treatment selection in biologic-naïve
patients.

This study has several limitations. First, it is a single-center retrospective study with a modest sample
size (n = 63), which limits statistical power and likely resulted in no significant differences in the three-
group analysis. Second, data on smoking status, HLA genotype, and baseline PASI were unavailable from
most patients and could not be included as covariates. Anthropometric data (height, weight, BMI) were
available from only 36 patients; although they did not differ between groups, their potential confounding
effect cannot be completely excluded. Residual confounding by unmeasured variables is an inherent
limitation. Third, treatment allocation was not randomized, and changes in prescribing pattern over time
may have introduced selection bias. Ustekinumab, available from the earliest years of the study period,
and newer IL-23 p19 inhibitors may have been prescribed to different patient subsets. The significant
age difference between groups may partially reflect such temporal trends. Fourth, drug survival was
used as a composite surrogate for long-term effectiveness, but detailed PASI response trajectories and
patient-reported outcomes were not systematically available. Finally, validation in larger, multicenter,
prospective cohorts of Japanese or Asian patients is warranted.

5 Conclusion
In biologic-naïve patients having plaque psoriasis without psoriatic arthritis, the mechanism of action of
IL-pathway biologics was identified as the only significant factor associated with 2-year treatment
continuation. IL-23 pathway inhibitors (IL-23 and IL-12/23 inhibitors combined) demonstrated
significantly superior long-term effectiveness compared with IL-17 inhibitors. These findings suggest
that the mechanism of action, particularly IL-23 pathway inhibition, should be considered when selecting
a biologic for durable long-term disease control in biologic-naïve patients, although validation in larger
cohorts is warranted.
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Figure 1

Kaplan–Meier curves for biologic retention rate in patients with plaque psoriasis, comparing the IL-17
inhibitor group and the IL-23 pathway inhibitor group.

The x-axis represents the duration of treatment continuation from biologic initiation (days), and the y-
axis represents the biologic retention rate (%). The black line represents IL-17 inhibitors, and the red line
denotes IL-23 pathway inhibitors. HR, hazard ratio; 95% CI, 95% confidence interval.
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