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Background/Objectives: The concept of early super-response (ESR) in psoriasis, characterized by rapid and sustained complete
skin clearance, has recently gained clinical relevance. However, evidence regarding predictors of ESR remains limited. This study
aimed to identify clinical and laboratory factors associated with ESR in patients with psoriasis vulgaris treated with biologics.
Methods: In this retrospective study, 299 patients with psoriasis vulgaris receiving biologic therapy were evaluated. ESR was defined
as achieving a PASI 100 response at week 4 and maintaining PASI < 1 through week 48. Demographic, clinical, and laboratory
parameters were compared between ESR and non-ESR groups. Variables with p < 0.1 in univariate analyses were entered into
multivariate logistic regression to identify independent predictors.

Results: Bio-naive status (OR = 2.16, 95% CI 1.17-3.96, p = 0.013) and higher baseline neutrophil count (OR = 1.26, 95% CI
1.04-1.53, p = 0.016) were independent positive predictors of ESR, while palmoplantar involvement (OR = 0.27, 95% CI 0.13-0.58,
p = 0.001) was a strong negative predictor. Smoking (OR = 0.57, 95% CI 0.29-1.11, p = 0.099) showed a borderline negative
association, and platelet-to-lymphocyte ratio (PLR) (OR = 1.005, 95% CI 0.999-1.01, p = 0.083) demonstrated a borderline positive
effect. At the biologic class level, no statistically significant differences in ESR rates were observed. Moreover, biologic class was not
independently associated with ESR in multivariable analyses after adjustment for clinically relevant covariates.

Conclusion: Bio-naive status and elevated baseline neutrophil count predicted rapid and sustained complete clearance with biologic
therapy, whereas palmoplantar involvement impaired early response. These findings emphasize the prognostic role of baseline
inflammatory and phenotypic features in guiding personalized psoriasis management.
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Introduction

Psoriasis is a chronic inflammatory disease that affects approximately 2—-3% of the global population, with prevalence
varying across different geographic regions and populations.' In about 20% of cases, psoriasis is accompanied by
psoriatic arthritis. Moreover, individuals with moderate-to-severe psoriasis have a significantly higher likelihood of
developing several comorbid conditions compared to the general population, including cardiovascular and cerebrovas-
cular diseases, type 2 diabetes mellitus, nonalcoholic fatty liver disease, and metabolic syndrome.*”’

Recent advances in the immunopathogenesis of psoriasis have revealed that it is not merely a classic Thl-mediated
inflammatory disease driven by IFN-y, but is also closely associated with Th17 and Th22 immune responses. Pro-
inflammatory cytokines produced by T cells—including IL-17, IL-21, IL-22, and IFN-y—together with dendritic cell-
derived cytokines such as TNF-a, IL-6, IL-20, and 1L-23, as well as antimicrobial peptides and chemokines secreted by
keratinocytes, all play crucial roles in psoriasis pathogenesis. A pathogenic triad consisting of IL-23-producing dendritic
cells, IL-17-secreting Th17 cells, and activated keratinocytes forms the central axis of psoriatic inflammation. Targeting
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these key pathways with biologic agents directed against TNF-a, IL-17, and IL-23, which also suppress systemic
inflammation, has revolutionized the treatment of psoriasis.®*'® Among clinical parameters influencing the achievement
of a PASI 90 response at month 6 with biologic therapy, prior biologic exposure, older age, higher body mass index, and
current or past smoking have been identified as negative predictors of treatment outcomes.'' Findings from studies
investigating laboratory parameters predictive of treatment response have been inconsistent, and to date, no universally
accepted biomarker has been established in this regard.

In recent years, the rapidity and sustainability of clinical response to biologic therapies have gained increasing
importance, leading to the emergence of the concept of “super-response”. However, a clear consensus on the definition of
super-response has yet to be established. While some authors have defined it as achieving a PASI 100 response at weeks
16, 20, 24, or 28, others have proposed alternative definitions, such as reaching a PASI score below 1 or 2 at similar time
points.'*"'” In addition, certain definitions also include the maintenance of this response through weeks 48 or 52.">7'7 In
addition to these definitions, in recent years, an even more challenging concept—early super-response—has been
introduced, referring to achieving a PASI 100 response as early as week 4 and, according to some authors, maintaining
this response up to week 48.'7'’Importantly, predictors of early super-response should be conceptually distinguished
from predictors of overall treatment response, as they reflect not only the magnitude but also the rapidity of clinical
improvement. Several studies have identified early treatment response as a strong predictor of long-term efficacy, as
a potential indicator for identifying patients eligible for dose modification and long-term drug survival.'®!'7-20-22
Therefore, the identification of clinical and laboratory markers capable of predicting early super-response would help
to determine both patients who are likely to maintain a long-term response and those who may benefit from individua-
lized dose adjustments. Moreover, improving modifiable factors could potentially increase the proportion of patients
achieving this response.

This study aimed to identify predictive biomarkers by comparing the clinical and laboratory characteristics of patients
with psoriasis vulgaris who achieved an early super-response to biologic therapy with those who did not.

Materials and Methods
Population and Study Design

This real-life, retrospective, single-center study was conducted at the Department of Dermatology and Venereology, Usak
University, and included adult patients (=18 years) who received standard-dose biologic therapy with an anti-TNF, anti—
IL-12/23, anti—IL-17, or anti—IL-23 agent between June 2020 and January 2025. Eligible patients had moderate-to-severe
psoriasis, defined as a Psoriasis Area and Severity Index (PASI) >10 and an inadequate response or contraindication to
conventional systemic therapies, or a PASI <10 with involvement of at least one sensitive area. Patients were required to
have continued the initiated biologic therapy for at least 48 weeks to be included in the study. Demographic and clinical
data, including age, sex, disease duration, age at disease onset, baseline PASI, family history of psoriasis, presence of
comorbidities such as psoriatic arthritis (PsA), type 2 diabetes mellitus, hypertension, dyslipidemia, coronary artery
disease, and nonalcoholic fatty liver disease, body mass index (BMI), obesity (defined as BMI > 30 kg/cm?2), current or
past smoking status, previously used systemic and/or biologic therapies, bio-naivety, the type and duration of the current
biologic agent, and the presence of scalp, genital, inverse, palmoplantar, or nail involvement (defined as special area
involvement), were obtained from patients’ medical files and electronic health records.

Exclusion criteria included age <18 years, pregnancy, follow-up duration of less than 48 weeks, absence of PASI
assessment at week 4, presence of guttate, erythrodermic, or pustular psoriasis, concomitant use of other immunosup-
pressive therapies, and lack of baseline demographic data, hemogram results, or C-reactive protein (CRP) values prior to
treatment initiation. At week 4 of the current biologic therapy (ie, after the first injection), patients who achieved a PASI
100 response and maintained a PASI score of <1 at week 48 were classified as “early super-responders (ESR)”. The
remaining patients were categorized as “non—early super-responders (nESR)”.

Both groups were compared in terms of baseline demographics, clinical, and laboratory characteristics. Laboratory
parameters compared between the groups included CRP, neutrophil count, and several hemogram-derived inflammatory
indices, namely the neutrophil-to-lymphocyte ratio (NLR), derived NLR (d-NLR), systemic immune—inflammation index
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(SII), systemic inflammation response index (SIRI), aggregate index of systemic inflammation (AISI), and platelet-to-
lymphocyte ratio (PLR). The hemogram-derived inflammatory indices were calculated using the following formulas:
NLR = neutrophil count/lymphocyte count; d-NLR = neutrophil count/(white blood cell count — neutrophil count); PLR =
platelet count/lymphocyte count; SII = (neutrophil count X platelet count)/lymphocyte count; SIRI = (neutrophil count x
monocyte count)/lymphocyte count; AISI = (neutrophil count x platelet count X monocyte count)/lymphocyte count; and
PLR = platelet count/lymphocyte count.

Approval for the study was obtained from the Non-Interventional Clinical Research Ethics Committee of Usak
University Faculty of Medicine (approval date and number: 11.09.2025/830-830-19).

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics version 23.0 (IBM Corp., Armonk, NY, USA). The
Kolmogorov—Smirnov or Shapiro—Wilk tests were used to assess the normality of data distribution. Continuous variables
were expressed as median with interquartile range (IQR), and categorical variables as frequencies and percentages.
Between-group comparisons of quantitative variables were conducted using the Mann—Whitney U-test or the indepen-
dent-samples ¢ test, as appropriate. Categorical variables were compared using the chi-square test or Fisher’s exact test,
when applicable. Univariate logistic regression analysis was performed for disease duration, baseline PASI score,
presence of PsA, family history of psoriasis, presence of obesity, special site involvement, scalp, genital, inverse,
palmoplantar, and nail involvement, smoking status, bio-naive status, and laboratory parameters including CRP, neu-
trophil count, NLR, d-NLR, SII, SIRI, AISI and PLR. All variables with p < 0.1 in the univariate analysis were
considered for inclusion in the multivariate logistic regression model to identify the most suitable predictive model for
early super response. Special area involvement and SIRI were not included due to their conceptual and statistical overlap
with palmoplantar involvement and neutrophil count, respectively, both of which showed stronger significance levels.
A p-value of <0.05 was considered statistically significant.

Results

Baseline Demographic and Clinical Characteristics

Of the 299 patients included in the study, 172 (57.5%) were male. The mean age was 50.54 &+ 15.23 years, the median age
at disease onset was 30 years (IQR 24), and the median disease duration was 17 years (IQR 16). Before initiation of their
current treatment, the mean baseline PASI score was 13.3 + 7.27. A total of 192 patients (64.2%) had at least one special
area involvement, the most frequently affected being the scalp (47%, n = 142). The median BMI, calculated for 135
patients, was 27.8 (IQR 6.3), and 41 of them (30.4%) were obese. PSA was present in 102 patients (34.1%), a family
history of psoriasis in 62 (20.7%), and a current or past history of smoking in 64 (21.4%). The most common
comorbidities were hypertension (16.1%), type 2 diabetes mellitus (14.7%), and coronary artery disease (8%).

Among conventional systemic therapies, methotrexate was the most frequently used agent (89.6%, n = 268). A total
of 208 patients (69.6%) were bio-naive. Among bio-experienced patients, secukinumab was the most commonly used
previous biologic (n = 32, 10.7%). At the time of data collection, 143 patients (47.8%) were receiving anti—IL-17 agents
(secukinumab, ixekizumab, or bimekizumab), 139 (46.5%) were on anti—IL-23 therapy (guselkumab or risankizumab),
14 (4.7%) were on anti-TNF therapy (adalimumab or certolizumab), and 3 (1.0%) were on anti—IL-12/23 therapy
(ustekinumab). The median duration of current biologic treatment was 104 weeks (IQR 75), and 228 patients (76.3%)
were classified as early super responders. The demographic and clinical characteristics of the patients are summarized in
Table 1.

Comparison of Early Super-Responders and Non-Early Super-Responders

There were no statistically significant differences between the two groups in terms of demographic and clinical
characteristics, including age, sex, disease duration, age at disease onset, baseline PASI score, BMI, obesity, presence
of concomitant PsA, family history of psoriasis, comorbidities (hypertension, type 2 diabetes, coronary artery disease,
dyslipidemia, and non-alcoholic steatohepatitis), presence of any special area involvement, or the category of current
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Table | Baseline Demographic and Clinical Characteristics of

the Patients

Number of Patients 299
Gender, n (%)
Female 127 (42.5)
Male 172 (57.5)
Age (year), mean t SD 50.54 £ 15.232
Disease duration (year), median (IQR) 17 (16)
Age of disease onset (year), median (IQR) 30 (24)
Baseline PASI, mean * SD 133 %727
Special area involvement n (%) 192 (64.2)
Scalp 142 (47.5)
Nail 91 30.4)
Genital 50 (16.7)
Palmo-plantar 36 (12)
Inverse 9@3)
Psoriatic arthritis, n (%) 102 (34.1)
Co-morbidities, n (%)
Hypertension 48 (l6.1)
Type 2 diabetes mellitus 44 (14.7)
Coronary artery disease 24 (8)
Dyslipidemia 21 (7)
Non-alcoholic steatohepatitis 9 (3)
Current/past smoking, n (%) 64 (21.4)
Family history of psoriasis, n (%) 62 (20.7)
Bio-naive status, n (%) 208 (69.6)
Previous treatments, n (%)
Conventional treatments
Methotrexate 268 (89.6)
Acitretin 113 (37.8)
Cyclosporine 51 (17.1)
Phototherapy 8 (2.7)
Apremilast 7 (2.3)
Biologic agents
Adalimumab 19 (6.4)
Etanercept 4(1.3)
Infliximab 2 (0.7)
Certolizumab pegol 6(2)
Ustekinumab 20 (6.7)
Secukinumab 32 (10.7)
Ixekizumab 13 (4.3)
Guselkumab 7 (2.3)
Risankizumab 4 (1.3
Current treatment, n (%)
Anti TNF-a 14 (4.6)
Adalimumab 7 (2.3)
(Continued)
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Table 1 (Continued).

Certolizumab pegol 7 (2.3)
Anti IL-12/23 (Ustekinumab) 3(1)
Anti IL-17 143 (48.8)
Secukinumab 92 (30.7)
Ixekizumab 49 (16.3)
Bimekizumab 2 (0.6)
Anti IL-23 139 (45.5)
Guselkumab 57 (19)
Risankizumab 82 (27.4)
Early super-responder status, n (%) 228 (76.3)

Abbreviations: SD, standard Deviation; IQR, Interquartile Range; PASI, Psoriasis
Area and Severity Index; TNF, Tumor Necrosis alpha; IL, Interleukin.

treatment. When special area involvement was analyzed by subgroups, palmoplantar involvement was significantly more
frequent in the nESR group compared with the ESR group (25.4% vs. 7.9%, p < 0.001, Figure 1). In addition, 73.7% of
the ESR patients were bio-naive, which was significantly higher than the proportion observed in the nESR group (56.3%,
p = 0.006, Figure 2). Current/past smoking history was more frequent in the nESR group, showing a trend toward
statistical significance (p= 0.055). Although there was no categorical difference between the two groups regarding the
class of biologic agents currently used (anti-TNF, anti—IL-12/23, anti-IL-17, or anti-IL-23), ixekizumab use was
significantly more frequent among ESR patients compared to nESR patients (19.3% vs. 7.0%, p = 0.015). Similarly,
the proportion of patients receiving risankizumab was higher in the ESR group compared to the nESR group; however,
this difference was not statistically significant (29.8% vs. 19.7%, p = 0.096). The rates of secukinumab use were
comparable between the two groups (29.8% vs. 33.8%, p = 0.526). Conversely, guselkumab use was more common in the
nESR group (28.1%) than in the ESR group (16.2%), and this difference was also statistically significant (p = 0.025).
There were no statistically significant differences between the two groups in median CRP, NLR, d-NLR, SII, or AISI
values. However, the ESR group had significantly higher median neutrophil counts, SIRI, and PLR values compared to

the nESR group (p = 0.046, 0.05, 0.005, respectively). The demographic and clinical parameters of both groups presented
in Table 2.

30r

p < 0.001

25.4%

25}

20}

15F

10r

Percentage of Patients (%)

Early Super Responders Non-Early Super Responders

Figure | Comparison of palmoplantar involvement between early super-responders and non—early super-responders. Bars represent the proportion of patients (%) in each
group. Palmoplantar involvement was significantly less frequent among early super-responders compared with non—early super-responders (p < 0.001).
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Figure 2 Comparison of biologic-naive status between early super-responders and non—early super-responders. Bars represent the proportion of patients (%) in each group.
Biologic-naive status was significantly more common among early super-responders (p = 0.006).

Predictors of Early Super-Response

In the univariate logistic regression analysis, bio-naive status, palmoplantar involvement, neutrophil count, and PLR were
significantly associated with early super response to biologic therapy. Bio-naive patients were more likely to achieve an
early super response (OR: 2.171, 95% CI: 1.247-3.780, p = 0.006), whereas the presence of palmoplantar involvement

Table 2 Comparison of Baseline Demographic, Clinical, and Laboratory Characteristics
Between Early Super-Responders (ESR) and Non—Early Super-Responders (nESR)

Parameter ESR nESR p value
n=228 n=71

Gender (male), n (%) 132 (57.9) 40 (56,3) 0.817
Age (year), mean t SD 48.28 + 13.94 49.9 + 14.54 0.397
Disease duration (year), median (IQR) 19 (17) 11 (18) 0.499
Age of disease onset (year), median (IQR) 28 (24) 33.5 (24.25) 0.342
Baseline PASI, mean £ SD 14.19 + 6.9 12.99 + 6.88 0.206
Special area involvement n (%) 140 (61.4) 52 (73.2) 0.206
Scalp 110 (48.2) 32 (45.1) 0.640
Nail 69 (30.3) 22 (31) 0.908
Genital 41 (18) 9 (12.7) 0.295
Palmo-plantar 18 (7.9) 18 (25.4) 0.000
Inverse 8 (3.5) 1 (1.4) 0.091
Psoriatic arthritis, n (%) 80 (35.1) 22 (31) 0.524
Co-morbidities, n (%)

Hypertension 37 (l16.2) 11 (15.5) 0.883
Type 2 diabetes mellitus 30 (13.2) 14 (19.7) 0.173
Coronary artery disease 20 (8.8) 4 (5.6) 0.395
Dyslipidemia 16 (7) 5(7) 0.173
Non-alcoholic steatohepatitis 8 (3.5) 1 (1.4) 0.691

(Continued)

6 https: Clinical, Cosmetic and Investigational Dermatology 2026:19



Kog Yildirim et al

Table 2 (Continued).

Parameter ESR nESR p value
n=228 n=71
BMI (kg/cm?), median (IQR) 27.9 (6.7) 27.75 (4.9) 0.900
Current/past smoking, n (%) 43 (18.9) 21 (29.6) 0.055
Family history of psoriasis, n (%) 49 (21.5) 13 (18.3) 0.564
Bio-naive status, n (%) 168 (73.7) 40 (56.3) 0.006
Current treatment, n (%) 0316
Anti TNF-a 8 (3.5) 6 (8.5) 0.085
Adalimumab 4 (1.8) 3(42) 0.363
Certolizumab pegol 4 (1.8) 3(42) 0.363
Anti IL-12/23 (Ustekinumab) 2 (0.9) 1 (1.4) 0.558
Anti IL-17 112 (49.1) 31 (42.3) 0.311
Secukinumab 68 (29.8) 24 (33.8) 0.526
Ixekizumab 44 (19.3) 5(7) 0.015
Bimekizumab 0 (0.0) 2 (2.8) 0.056
Anti IL-23 105 (46) 34 (47.9) 0.837
Guselkumab 37 (16.2) 20 (28.1) 0.025
Risankizumab 68 (29.8) 14 (19.7) 0.096
CRP (mg/dL), median (IQR) 2.3 (44 2.94 (3.9) 0.845
Neutrophil count (x10%/uL), median (IQR) 4.17 (2.79) 4.14 (2.3) 0.046
NLR, median (IQR) 1.955 (0.996)) 1.740 (0.893) 0.226
d-NLR, median (IQR) 1.52 (0.78) 1.38 (0.63) 0.390
Sll, median (IQR) 446.42 (301.02) | 429.91 (344.24) 0.582
SIRI, median (IQR) 0.86 (0.60) 0.83 (0.59) 0.05
AISI, median (IQR) 190.19 (205.73) | 183.46 (257.29) 0.233
PLR, median (IQR) 90.83 (101.99) 30.30 (67.29) 0.005

Note: Bold values indicate statistically significant p values (p < 0.05).

Abbreviations: SD, Standard Deviation; IQR, Interquartile Range; PASI, Psoriasis Area and Severity Index; BMI,
Body Mass Index; TNF, Tumor Necrosis alpha; IL, Interleukin; CRP, C-Reactive Protein; NLR, Neutrophil-to-
Lymphocyte Ratio; d-NLR, derived Neutrophil-to-Lymphocyte Ratio; Sll, Systemic Immune—Inflammation Index;
SIRI, Systemic Inflammation Response Index; AISI, Aggregate Index Of Systemic Inflammation; PLR, Platelet-to-
Lymphocyte Ratio.

was negatively associated with this outcome (OR: 0.252, 95% CI: 0.123-0.518, p < 0.000). Higher neutrophil count (OR:
1.199, 95% CI: 1.007-1.428, p = 0.041) and elevated PLR (OR: 1.006, 95% CI: 1.001-1.011, p = 0.030) were also
significant predictors of super response in the univariate model.

In the multivariate analysis, after adjustment for confounders, bio-naive status remained an independent positive
predictor (OR: 2.16, 95% CI: 1.17-3.96, p = 0.013), whereas palmoplantar involvement persisted as a strong negative
predictor (OR: 0.27, 95% CI: 0.13-0.58, p = 0.001). Neutrophil count also retained significance (OR: 1.26, 95% CI:
1.04-1.53, p = 0.016), while PLR showed a borderline association (OR: 1.005, 95% CI: 0.999-1.01, p = 0.083). Smoking
demonstrated a borderline inverse association with super response in the multivariate model (OR: 0.57, 95% CI:
0.29-1.11, p = 0.099), suggesting a potential negative but non-significant effect (Table 3 and Figure 3). Although
biologic class was entered into the multivariate logistic regression model, no statistically significant independent

association with super-response was observed.
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Table 3 Univariate and Multivariate Logistic Regression Analyses of Predictors for Early Super-Response to

Biologic Therapy in Psoriasis Patients

Univariate Logistic Regression Analysis | Multivariate Logistic Regression Analysis
OR (95% CI) P OR (95% CI) p
Disease duration 1.006 (0.983-1.029) 0618 - -
Baseline PASI 1.026 (0.986—1.068) 0.206 - -
PsA 1204 (0.680-2.133) 0.525 - -
Bio-naive status 2.171 (1.247-3.780) 0.006 2.16 (1.17-3.96) 0.013
Biologic class 0.34* -Reference 0.630*
Anti-TNF Reference - 1.99 (0.15-25.73) -
Anti IL-12/23 1.56 (0.14-17.73) 0.720 2.21 (0.17-28.37) 0.597
Anti IL-17 1.87 (0.16-21.29) 0.615 1.06 (0.07-16.62) 0.544
Anti IL-23 0.67 (0.05-9.19) 0.762 - 0.968
Family history 1.221 (0.619-2.409) 0.564 - -
BMI 1.013 (0.941-1.090) 0.734 - -
Special area involvement 0.581 (0.322-1.048) 0.071 0.27 (0.13-0.58) -
Palmoplantar involvement 0.252 (0.123-0.518) 0.000 - 0.001
Scalp involvement 1.136 (0.666—1.940) 0.640 - -
Inverse psoriasis 2.545 (0.313-20.707) 0.382 - -
Genital psoriasis 1.510 (0.695-3.284) 0.298 - -
Nail involvement 0.967 (0.543-1.721) 0.908 0.57 (0.29—1.11) -
Smoking 0.553 (0.301-1.017) 0.057 - 0.099
CRP 1.009 (0.982-1.036) 0.529 1.26 (1.04-1.53) -
Neutrophil count 1.199 (1.007-1.428) 0.041 - 0.016
NLR 1.258 (0.927-1.707) 0.140 - -
d-NLR 1.289 (0.866—1.918) 0.211 - -
NI 1.000 (0.999-1.001) 0.484 - -
SIRI 1.447 (0.942-2.221) 0.091 - -
AlS| 1.000 (0.999-1.001) 0.567 1.005 (0.999-1.01) -
PLR 1.006 (1.001-1.011) 0.030 0.083

Note: Bold values indicate p values (p < 0.1). *overall p.

Abbreviations: OR, Odds Ratio; Cl, Confidence Interval; PsA, Psoriatic Arthritis; TNF, Tumor Necrosis alpha; IL, Interleukin; BMI, body mass
index; CRP, C-Reactive Protein; NLR, Neutrophil-to-Lymphocyte Ratio; d-NLR, derived Neutrophil-to-Lymphocyte Ratio; Sll, Systemic Immune—
Inflammation Index; SIRI, Systemic Inflammation Response Index; AlSI, Aggregate Index Of Systemic Inflammation; PLR, Platelet-to-Lymphocyte
Ratio.

Discussion
In this study, certain demographic, clinical, and laboratory parameters were found to influence both the achievement of
a PASI 100 response at week 4 and the maintenance of a PASI score < 1 up to week 48. Among these, bio-naive status,
absence of palmoplantar involvement, and higher baseline neutrophil count emerged as independent predictors of early
super-response (ESR). In contrast, current/past smoking history showed a borderline negative association, whereas
a higher platelet-to-lymphocyte ratio (PLR) demonstrated a borderline positive association with achieving this response.
In the literature, particularly in studies evaluating patients treated with guselkumab, the term “super-response” has
been introduced to describe patients achieving a PASI 100 response at weeks 20 or 28. In these studies, bio-naive patients
were significantly more likely to achieve this response, whereas bio-experienced status was identified as an independent
negative predictor of super-response.'>'*'®? In another study assessing plaque psoriasis patients treated with brodalu-
mab, prior exposure to three or more systemic agents, including biologics, was found to negatively influence the
likelihood of achieving a super-response defined achieving PASI < 1 at week 12/16.%* Similar to our study, bimekizumab
trials that defined achieving PASI 100 at week 4 as an indicator of early super-response have also identified bio-naive
status as a positive predictor of this outcome.'®' Similar findings have also been reported in a cohort of patients treated

with ixekizumab, secukinumab, ustekinumab, adalimumab, and guselkumab.]7 In our study as well, bio-naive status was
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Figure 3 Forest plot showing adjusted odds ratios (ORs) with 95% confidence intervals derived from multivariate logistic regression analysis for predictors of early super-
response to biologic therapy in patients with psoriasis. The vertical dashed line indicates the null value (OR = 1). Variables are ordered according to effect size. Predictors
with borderline statistical significance are presented for completeness and should be interpreted with caution. Red squares indicate palmoplantar involvement, green
triangles indicate bio-naive status, blue circles indicate neutrophil count, purple inverted triangles indicate smoking status, and Orange diamonds indicate PLR (platelet to
lymphocyte ratio).

identified as a strong predictive factor for early super-response, consistent with and supporting the findings of previous
studies in the literature.

ESR has been primarily evaluated in the context of anti—IL-17 inhibitors, particularly bimekizumab, and to our
knowledge no studies to date have directly compared IL-17 and IL-23 inhibitors with respect to this parameter.'®'? In
a study where patients achieving a PASI < 1 response at week 16 and maintaining it through weeks 28 and 52 were
classified as super-responders, no significant difference was observed among anti—IL-23 agents including risankizumab,
guselkumab, and tildrakizumab.'> In our study as well, no significant difference was detected among biologic agent
classes (anti—IL-17, anti—IL-23, anti—IL-12/23, and anti-TNF) in terms of achieving an ESR. However, when individual
biologic agents were analyzed separately, the proportion of patients achieving ESR was significantly higher in the
ixekizumab group, whereas the opposite trend was observed in the guselkumab group. Although both guselkumab and
risankizumab have demonstrated strong efficacy in moderate-to-severe psoriasis, literature on “early super-response” is
limited. In our cohort, guselkumab showed lower rates of early super-response, and for risankizumab no statistically
significant difference was noted, which may reflect the scarcity of studies using such an aggressive early endpoint for IL-
23 inhibitors. To our knowledge, early super-response has not been directly compared between ixekizumab and
secukinumab in head-to-head studies; most pivotal trials reported early clearance separately for each agent, with
ixekizumab studies placing greater emphasis on very early responses.?%*>-

The involvement of special areas, which are known to be difficult-to-treat regions, is one of the key factors
influencing therapeutic decision-making in psoriasis. In most studies investigating super-response, the potential impact
of special area involvement has not been specifically evaluated.'>'*!'6?>2* A few available studies have reported no
significant association between special area involvement and super-response.'>** However, in a study assessing factors
influencing the response to biologic agents and small molecules, scalp involvement was found to negatively affect the
likelihood of achieving a PASI 100 response at month 6.2 In another study evaluating super-response to guselkumab
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(defined as PASI 100 at weeks 20/28), patients who achieved a super-response had less frequent nail involvement
compared to non-responders.'* In one of the studies evaluating early super-response, the presence of nail involvement
was likewise identified as a negative predictor.'® In our study, although there was no overall difference in special area
involvement between the ESR and nESR groups, palmoplantar involvement was found to be significantly higher in the
nESR group and emerged as a strong negative predictor of early super-response. Consistent with our findings, a study
assessing bimekizumab response reported that palmoplantar involvement not only negatively affected the PASI 100
response at week 4, but was also associated with lower PASI 75 and PASI 90 responses at the same time point.'”

In our study, a history of current or past smoking was nearly significantly higher in the nESR group and was identified
as a borderline negative predictor of achieving an early super-response in the multivariate regression analysis. Although
smoking has been recognized as a negative determinant of treatment response to biologic agents at month 6, it has rarely
been addressed as a parameter in studies predicting super-response or early super-response.'’*® In a study that employed
a terminology similar to ours for defining ESR, current or past smoking history was likewise found to be significantly
more frequent among ESR patients, consistent with our findings.'”

In recent years, several complete blood count-derived parameters have been identified as biomarkers reflecting
systemic inflammation. Although not all studies have demonstrated consistent associations for each parameter, it has
been shown that neutrophil count, NLR, PLR and SII levels are significantly higher in patients with psoriasis compared
to healthy controls, correlate with disease activity, and decrease significantly following biologic therapy.”® ' In our
study, the ESR group showed higher baseline neutrophil counts, PLR, and SIRI levels compared to the nESR group. In
the multivariate regression analysis, elevated baseline neutrophil count retained its positive predictive value, while PLR
was identified as a borderline positive predictor of early super-response. Other neutrophil-related markers were not
included in the analysis due to their strong correlations with neutrophil count. These findings suggest that a higher
baseline inflammatory state may be associated with a more rapid treatment response. In studies evaluating super-response
or early super-response to biologic therapies in psoriasis, these parameters have not been widely emphasized. However,
a study assessing PASI 100 response at month 6 reported that elevated baseline d-NLR and SIRI levels were independent
predictors of super-response, partially supporting our findings. Conversely, another study evaluating early super-response
found that NLR was lower in the responder group.'” Consequently, although a higher inflammatory burden at baseline
may indicate a phenotype more responsive to targeted biologic therapy, this should be interpreted in the context of other
clinical factors, and this association should therefore be interpreted with caution.

The limitations of our study include its retrospective design, the lack of restriction or standardized recording
regarding concurrent topical therapy during biologic treatment, and the absence of an evaluation of the impact of early
super-response on drug survival. The requirement for complete 48-week follow-up data may have introduced selection
bias, since patients discontinuing biologic therapy due to primary or secondary inefficacy were excluded, potentially
leading to an underrepresentation of non—early super-responders.

Conclusion

In this real-world study, bio-naive status and higher baseline neutrophil count were identified as strong positive predictors of
early super-response to biologic therapy, while palmoplantar involvement emerged as a negative predictor. These findings
suggest that baseline systemic inflammation and disease phenotype may influence the rapidity of clinical response. Observations
related to individual biologic agents should be considered exploratory and hypothesis-generating, as the study was not powered
or designed to draw definitive comparative conclusions at the agent level. Further prospective studies are warranted to validate
these predictors and to explore their potential role in optimizing personalized treatment strategies for patients with psoriasis.
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