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Introduction
Psoriasis is a chronic inflammatory cutaneous dis-
ease, and its treatment has evolved over the past 

decades. The comprehension of its pathogenesis 
had oriented the target therapies that chose 
cytokines targeting tumour necrosis factor 
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Abstract
Background: Real-life data on patients with psoriasis treated with guselkumab are few and 
are needed to compare with trial-based data. We investigated the effect of clinical factors on 
real-world effectiveness of guselkumab.
Methods: This multicentre study retrospectively included 135 patients with psoriasis treated 
with guselkumab from June 2018 until November 2020. Effectiveness was assessed using the 
degree of improvement in the Psoriasis Area and Severity Index (PASI) scores at baseline and 
after 4, 12, 20, 28, and 36 weeks. Predictors of effectiveness were also evaluated.
Results: At week 36, 67% of the patients achieved PASI 75. Multivariate logistic regression 
analysis revealed that heavier patients were less likely to achieve PASI 75 at week 4 than 
patients with lower body weights. Fewer patients exposed to only one biologic achieved PASI 
75 at weeks 4, 20, 28, and 36 [odds ratio (OR) = 0.08 (95% CI, 0.01–0.48), 0.21 (95% CI, 0.05–
0.74), 0.04 (95% CI, 0.00–0.35), and 0.07 (95% CI, 0.00–0.68), respectively] than biologic-naïve 
patients. Patients previously treated with more than one biologic were less likely to achieve 
PASI 75 at weeks 12, 20, 28, and 36 [OR = 0.05 (95% CI, 0.01–0.22), 0.03 (95% CI, 0.01–0.16), 
0.00 (95% CI, 0.00–0.03), and 0.00 (95% CI, 0.00–0.044), respectively] than biologic-naïve 
patients. Patients with previous anti-interleukin (IL)-17 exposure, rather than tumour necrosis 
factor-α and IL-12/23 inhibitors, had lower PASI improvements to guselkumab than biologic-
naïve patients at weeks 12, 20, and 28 [OR = 0.19 (95% CI, 0.03–0.90), 0.10 (95% CI, 0.02–0.55), 
and 0.03 (95% CI, 0.00–0.29), respectively].
Conclusions: The effectiveness of guselkumab was compromised in a real-world setting. 
Delayed onset of therapeutic response was noted in heavier patients. Biologic exposure, the 
number of previously used biologics, and previous exposure to IL-17 inhibitors were clinical 
predictors of a reduced response to guselkumab. Physicians may share this information with 
patients to make treatment decisions.
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(TNF)-α, interleukin (IL)-12/23, IL-23, and 
IL-17. Due to the different pathways, trials had 
affirmed the drug capability. However, real-life 
data continue to offer fruitful insights on biologics 
to clinicians.1 Guselkumab is an IL-23 inhibitor 
that targets the p19 subunit of IL-23 and thereby 
inhibits the downstream signalling of IL-23 along 
with differentiation and survival of T-helper 17 
cells.2–4 Two phase III randomised controlled tri-
als (RCTs), VOYAGE 12 and VOYAGE 2,4 con-
cluded that guselkumab has greater efficacy in 
moderate-to-severe plaque psoriasis compared 
with a placebo and adalimumab administered 
with acceptable safety precautions during a period 
of 1 year. This efficacy is consistent among 
patients who showed no response to adalimumab. 
In another phase III trial (NAVIGATE), patients 
with inadequate response to ustekinumab 
achieved better psoriasis control after switching 
to guselkumab compared with those who contin-
ued taking ustekinumab.5 Nevertheless, daily 
clinical practice is quite different from the setting 
of RCTs, wherein the study populations are 
selected with strict inclusion and exclusion crite-
ria to attain internal validity. Patients with signifi-
cant comorbidities, those administered a 
combination of different therapies, or those who 
have been previously administered biologics are 
often ineligible for RCTs. A washout period is 
also commonly requested in an RCT before 
switching from a failed biologic to a new agent. 
However, this is not applicable in a clinical sce-
nario involving patients with an active disease. 
Hence, external validity from RCTs tends to dif-
fer in daily practice. In previous studies, the 
Psoriasis Area Severity Index (PASI) improve-
ments after receiving biologics were lower in real-
life setting than in RCTs.6–9 The efficacy could be 
determined by various factors including age, 
weight, baseline PASI, prior biologic failures, and 
prior exposure to biologics.6,7,10–14 There is lim-
ited information available on the efficacy of 
guselkumab in psoriasis in real-world studies, 
particularly in the Asian population. Therefore, 
its effectiveness in daily practice remains unclear. 
Moreover, it can either be lower or comparable to 
that in RCTs (VOYAGE 1 and VOYAGE 2) as 
seen in limited post-marketing studies.8,15–18 
However, the impact of various factors on the 
effectiveness of guselkumab remains elusive.8,15–19 
Thus, we conducted this multicentre study to 
assess the effectiveness and identify the predictors 
affecting clinical response to guselkumab in 

patients with moderate-to-severe plaque psoriasis 
in real-world practice.

Materials and methods

Study population
This retrospective cohort study was conducted 
from June 2018 until November 2020 at four der-
matology centres in Taiwan. The study popula-
tion comprised reimbursed and non-reimbursed 
patients older than 18 years of age with a diagno-
sis of chronic plaque-type psoriasis. According to 
the Bureau of National Health Insurance’s reim-
bursement criteria of biologic use for psoriasis in 
Taiwan, guselkumab (Tremfya®; Janssen 
Biotech, Inc., Horsham, PA, USA) was reim-
bursed since April 2018 for patients with psoriasis 
who had a PASI 10 for at least 6 months and 
inadequate response, contraindication, or intoler-
ance to a 3-month combination of at least two of 
three traditional systemic medications, which 
include cyclosporine (2.5–5 mg/kg/day), metho-
trexate (15 mg/week), and acitretin (0.3–1 mg/kg/
day), along with phototherapy (psoralen ultravio-
let A or narrow-band ultraviolet B) at least twice 
weekly.6 Guselkumab was administered at a 
standard dose of 100 mg subcutaneously at weeks 
0 and 4 and every 8 weeks thereafter. This study 
was approved by the Institutional Review Board 
of the Ethical Standards Committee of Chang 
Gung Memorial Hospital, Linkou and Taipei 
branches (202100142B0), National Taiwan 
University Hospital (201904124RINC), and 
National Taiwan University Hospital Hsin-Chu 
branch (103-082-E). Informed consent was not 
required by the Ethical Standards Committee 
due to the retrospective nature of the study.

Effectiveness assessment and outcome 
measures
The effectiveness of guselkumab was measured 
using PASI assessment at weeks 0, 4, 12, 20, 28, 
and 36. The principal outcome measure was PASI 
75 (75% or greater reduction in PASI scores from 
baseline) during guselkumab treatment at weeks 
4, 12, 20, 28, and 36. The demographic data of 
patients, including age, sex, body weight (BW), 
body mass index (BMI), comorbidities, psoriatic 
arthritis, alcohol and smoking habits, disease 
duration, family history of psoriasis, previous 
exposure of biologics, and traditional systemic 
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agents (methotrexate, acitretin, and cyclosporine), 
were obtained from clinical records. Previously 
used biologics in this study included TNF-α 
inhibitor (etanercept and adalimumab), IL-12/23 
inhibitor (ustekinumab), IL-17 inhibitor (secuki-
numab, ixekizumab, and brodalumab), and IL-23 
inhibitor (risankizumab).

Statistical analysis
Results were presented as mean ± standard devia-
tion (SD) for continuous variables and numbers 
with percentages for categorical variables. 
Univariate logistic regression analyses were con-
ducted to study the factors associated with PASI 
75 response. Stepwise multivariate logistic regres-
sion analyses were used to evaluate the association 
between dependent variables resulting in a PASI 
75 response at weeks 4, 12, 20, 28, and 36. In 
addition, univariate logistic regression analysis 
was performed to identify the impact of previously 
used biologics (TNF-α, IL-12/23, and IL-17 
inhibitors) on PASI 75 response. Odds ratio (OR) 
and 95% confidence intervals (CIs) were pre-
sented. In all cases, a value of p < 0.05 (two-tailed) 
was considered statistically significant. Statistical 
analysis of the data was performed using R3.3.2.

Results

Patient demographics, clinical characteristics, 
and therapeutic efficacy
A total of 135 patients with moderate-to-severe 
psoriasis were enrolled in this retrospective study 
with a mean PASI score of 16.23 ± 7.87 (Table 
1). Among these patients, 121 (90%) were reim-
bursed. Most of the patients were men (78%), 
and the average age was 46.46 ± 13.32 years. 
Most patients had been treated with traditional 
systemic medications (n = 121, 90%), photother-
apy (n = 126, 93%), and biologics (n = 95, 70%). 
The mean PASI improvement at weeks 4, 12, 20, 
28, and 36 was 43.87%, 69.08%, 74.67%, 
81.41%, and 80.56%, respectively. At week 36, 
the proportion of patients achieving PASI 75 and 
PASI 90 was 67% and 37%, respectively (Figure 
1 and Supplementary Table S1).

Clinical factors affecting the PASI 75 response
We further analysed the predictors of PASI 75 
response, and univariate logistic analysis showed 

that patients who received previous biologic treat-
ment were less likely to achieve PASI 75 response 
at weeks 12, 20, 28, and 36 than those who were 
biologically naïve (Table 2). The number of pre-
vious biologic use was associated with reduced 
PASI 75 improvement at weeks 12, 20, 28, and 
36 (Table 2). At week 4, fewer patients who had 
higher BW achieved PASI 75 than those with 
lower BW (p < 0.006) (Table 2). However, this 
difference was not observed after 4 weeks of 
guselkumab treatment.

Multivariate logistic regression analysis showed 
that a lower proportion of patients previously 
treated with one biologic achieved PASI 75 than 
that of biologic-naïve patients at weeks 4 
(OR = 0.08; 95% CI, 0.01–0.48), 12 
(OR = 0.39; 95% CI, 0.13–1.11), 20 
(OR = 0.21; 95% CI, 0.05–0.74), 28 
(OR = 0.04; 95% CI, 0.00–0.35), and 36 
(OR = 0.07; 95% CI, 0.00–0.68) (Figure 2). 
Patients previously exposed to more than one bio-
logic (⩾2) were less likely to achieve PASI 75 at 
weeks 12, 20, 28, and 36 [OR = 0.05 (95% CI, 
0.01–0.22), 0.03 (95% CI, 0.01–0.16), 0.00 
(95% CI, 0.00–0.03), and 0.00 (95% CI, 0.00–
0.044), respectively] than biologic-naïve patients, 
suggesting that the number of previous biologic 
use was associated with a worse response to 
guselkumab (Figure 2). Higher BW was associ-
ated with a reduced PASI 75 response at week 4 
(OR = 0.94; 95% CI, 0.88–0.99) (Figure 2). 
However, there was no significant difference in 
the effectiveness of guselkumab due to different 
BW from week 12 until the end of our study.

Association of different classes of previously 
used biologics with the effectiveness of 
guselkumab
To examine whether the treatment response to 
guselkumab was different among patients receiv-
ing prior biologic treatment with a different mode 
of action (MOA), we further analysed the patients 
using their prior use of biologics that belonged to 
different classes, including TNF-α, IL-12/23, 
and IL-17 inhibitors (Table 3). Only previous 
exposure to IL-17 inhibitors was significantly 
associated with reduced PASI 75 response at 
weeks 12, 20, and 28 (OR = 0.19, 0.10, and 
0.03, respectively). On the contrary, no associa-
tion was observed in patients previously receiving 
TNF-α or IL-12/23 inhibitors (Table 3).
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Table 1. Baseline clinical characteristics of patients with psoriasis.

Clinical characteristic Number/mean value Percentage (%)/ SD

General

 Reimbursed, n (%) 121 90

 Age (years) 46.46 13.32

 Male sex, n (%) 105 78

 BW (kg) 79.37 16.81

 BMI 27.95 5.18

 Smoking, n (%) 58 44

 Alcohol drinking, n (%) 48 36

Disease characteristics

 PASI at baseline 16.23 7.87

 Disease duration (years) 17.41 9.52

 Family history of psoriasis, n (%) 38 28

 Presence of psoriatic arthritis, n (%) 50 37

Comorbidities, n (%)

 HTN 47 35

 DM 24 18

 CVD 8 6

Previous treatment of psoriasis

 Traditional systemic medications,a n (%) 121 90

 Phototherapy, n (%) 126 93

 Number of previous biologicb use 1.17 1.18

 Biologicb naïve, n (%) 40 30

 1 biologic used, n (%) 62 46

 TNF-α inhibitorb exposure only 3 5

 IL-12/23 inhibitorb exposure only 49 82

 IL-17 inhibitorb exposure only 8 13

 ⩾2 biologics used, n (%) 33 24

 TNF-α inhibitorb used, n (%) 28 21

 IL-12/23 inhibitorb used, n (%) 78 58

 IL-17 inhibitorb used, n (%) 33 24

 IL-23 inhibitorb used, n (%) 1 1

BMI, body mass index; BW, body weight; CVD, cardiovascular disease; DM, diabetes mellitus; HTN, hypertension; IL, 
interleukin; n, number; PASI, Psoriasis Area Severity Index; SD, standard deviation; TNF-α, tumour necrosis factor-α.
aTraditional systemic medications in the study include methotrexate, cyclosporine, and acitretin.
bBiologics included in the study: TNF-α inhibitor (etanercept and adalimumab), IL-12/23 inhibitor (ustekinumab), IL-17 
inhibitor (secukinumab and ixekizumab), and IL-23 inhibitor (risankizumab).
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Discussion
This is a real-world retrospective cohort study 
that analysed clinical predictors of the efficacy of 
guselkumab in the Asian population. We identi-
fied prior exposure to biologics and the number of 
previously used biologics as predictors for poor 
PASI 75 response. Patients with lower weight 
achieved PASI 75 more quickly at week 4, but the 
impact of weight on the effectiveness of 
guselkumab remained unchanged during the fol-
lowing treatment course.

Guselkumab has been more effective than adali-
mumab, ustekinumab, and secukinumab in vari-
ous clinical trials.3,5,20,21 Post hoc analyses of these 
clinical trials showed that the advantage of 
guselkumab over placebo, adalimumab, and 
secukinumab was maintained regardless of the 
baseline disease characteristics, demographic 
characteristics, and previous psoriasis treat-
ments.3,19,22 In VOYAGE 1 trial, 73.3%, 80.2%, 
and 76.3 % of patients treated with guselkumab 
achieved PASI 90 at weeks 16, 24, and 48, respec-
tively.2 Compared with VOYAGE 1 trial, patients 
in this study seemed to have a less effective 
response, which might be explained by their race 
and by the higher percentage of patients previ-
ously treated with multiple regimens. Real-life 
studies on the use of guselkumab in the treatment 

of psoriasis are relatively few compared with those 
of other biologics. These studies are mostly short-
term, have small population sizes, and comprise 
non-Asian populations.8,15–19,21 PASI 75 and 
PASI 90 responses to guselkumab in two short-
term (16 weeks) multicentre real-life studies 
showed that 82.1% and 72.2% of patients 
achieved PASI 75, whereas 55.4% and 50.6% 
achieved PASI 90 at week 16.8,15 Our patients 
responded to guselkumab even worse compared 
with those in other real-life studies. The reim-
bursed patients in this study, who experienced 
treatment failure with at least 3 months of photo-
therapy and two types of traditional systemic 
medications, were recalcitrant towards treat-
ment.6 Most of them had also experienced bio-
logical failures. Furthermore, the effectiveness of 
guselkumab remained consistent among patients 
with a higher BW or patients who were treated 
with or had experienced failure with other biolog-
ics in some real-life experiences.15,16,19,21 
Predictors of a PASI response to guselkumab 
available from real-life studies are relatively lack-
ing and inconsistent.15–18

The efficacy of biologics was lower in patients 
with higher BW, which might be due to the 
increased volume of drug distribution and low 
level of drug concentration.23 The efficacy was 

Figure 1. Effectiveness of guselkumab in psoriatic patients on achievement of PASI 75 and 90 responses over 
36 weeks. The proportion (%) of patients treated with guselkumab in achieving PASI 75 and 90 responses is 
presented for each time point.
PASI, Psoriasis Area and Severity Index.
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maintained in weight-based dosage of biologics 
such as infliximab, even with increasing 
weight.24–26 However, fixed-dosed biologics may 
have compromised efficacy in individuals with 
higher BW.24–26 Therefore, it is necessary to eval-
uate the impact of weight on the efficacy of bio-
logics. Guselkumab was not administered 
according to a weight-based dosage, and pooling 
data from VOYAGE 1 and VOYAGE 2 demon-
strated consistent efficacy of guselkumab com-
pared with placebo at weeks 16 and 24 across all 
weight quartiles, especially those weighing 
⩾100 kg.19 However, real-life data on the effec-
tiveness of anti-IL-23 biologics (guselkumab, 
risankizumab, or tildrakizumab) for patients with 
higher BW are very scarce. In a retrospective 
study enrolling 52 patients with psoriasis treated 
with guselkumab for up to 1 year, the presence of 
comorbidities, including hypertension, obesity, 
diabetes mellitus, dyslipidaemia, and psychiatric 
disorders, emerged as a predictor of reduced 
response in both univariate and multivariate 

analyses.16 Nevertheless, obesity per se was not 
associated with lower response.16 Lower PASI 75 
response in our patients with higher BW was only 
shown at week 4, and this effect was not observed 
during the following period. BW is a robust pre-
dictor of biologic response in a real-life setting of 
etanercept, adalimumab, infliximab, golimumab, 
secukinumab, and ustekinumab administra-
tion.13,24,27–33 In one systematic review and meta-
analysis, pooled analysis showed that obesity is a 
contributing predictor of biologic discontinuation 
due to the overall causes, including side effects 
and ineffectiveness.30 Although dose adjustment 
of guselkumab based on BW was not recom-
mended according to pharmacokinetic model-
ling,34 a delayed onset of therapeutic response to 
guselkumab was noted in patients with higher 
BW.

Biologic switch due to efficacy failure, side effects, 
convenience, or insurance is frequent in the treat-
ment of psoriasis in clinical practice.35 In the 

Figure 2. PASI-75 responder rates in patients with different number of prior biologic use compared with 
biologic-naïve patients and patients with different body weight after multivariate analysis over 36 weeks.
BW, body weight; CI, confidence interval; No., number; PASI, Psoriasis Area and Severity Index.
aOdds ratio of achieving PASI 75 after multivariate analysis adjusted for confounding variables including age, sex, smoking, 
alcohol drinking, duration of psoriasis, traditional systemic medications, family history of psoriasis, hypertension, diabetes 
mellitus, cardiovascular disease, psoriatic arthritis, baseline PASI, BW, and previous biologic use.
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NAVIGATE trial, switching to guselkumab is 
effective in patients who failed to achieve a high 
level of response with ustekinumab.5,36 Although 
the association between the number of prior bio-
logic use and a decreased response rate to biolog-
ics had been observed in some real-life studies,6,16 
real-world data on the impact of biologic switch 
on the effectiveness of guselkumab are relatively 
lacking. Moreover, the population was limited to 
a small-scale and the Western population.15–18 
The patients previously treated with biologics in 
this study were less likely to achieve PASI 75 than 
biologic-naïve patients. Furthermore, lower PASI 
75 response rate to guselkumab was noted as the 
number of previous biologics used increased.

Large-scale studies are required to determine 
whether the prior use of biologics with a different 
MOA contributes to varying treatment responses 
to guselkumab. Although guselkumab was effec-
tive in patients who previously experienced failure 
with IL-17 inhibitors or ustekinumab17,18 and since 
switching from TNF-α inhibitors to IL-23 inhibi-
tors still remained effective in real-world studies,35 

the efficacy of guselkumab switching from biolog-
ics with a different MOA was not investigated. The 
patients in our study who used IL-17 inhibitors 
prior to guselkumab were less likely to achieve 
PASI 75 than biologic-naïve patients; nevertheless, 
similar results were not found in patients who used 
ustekinumab or TNF inhibitors previously.

This study was one of the few real-world studies 
that evaluated the effectiveness and predictors for 
clinical response to guselkumab, particularly 
including a switch from anti-IL-17 to anti-IL-23 
biologics. There were some limitations in this 
study. First, patients were not treated at the same 
time and were not randomised or blinded due to 
the retrospective design of the study. Next, the 
study included a small percentage of non-reim-
bursed patients who did not fail or were not intol-
erant to systemic treatment or phototherapy. As 
the quality-of-life modulators (i.e. pruritus)37 and 
multiple exposures capable to modulate the 
inflammation (i.e. diet and circadian rhythm)38,39 
were not accounted in this real-world evaluation, 
further real-world data are needed to clarify them.

Table 3. Association of different classes of previously used biologics with PASI 75 response.

Week Previous biologic use ORa (95% CI) p value

Week 12 Biologicb naïve 1.00  

TNF-α inhibitor 0.62 (0.05–14.27) 0.710

IL-17 inhibitor 0.19 (0.03–0.90) 0.041

IL-12/23 inhibitor 0.42 (0.16–1.06) 0.071

Week 20 Biologicb naïve 1.00  

TNF-α inhibitor 0.17 (0.01–4.83) 0.240

IL-17 inhibitor 0.10 (0.02–0.55) 0.010

IL-12/23 inhibitor 0.39 (0.12–1.17) 0.109

Week 28 Biologicb naïve 1.00  

TNF-α inhibitor 0.08 (0.00–2.42) 0.107

IL-17 inhibitor 0.03 (0.00–0.29) 0.007

IL-12/23 inhibitor 0.12 (0.01–0.75) 0.056

CI, confidence interval; IL, interleukin; OR, odds ratio; PASI, Psoriasis Area and Severity Index; TNF-α, tumour necrosis 
factor-α.
aUnivariate analysis.
bBiologics included in the study: TNF-α inhibitor (etanercept and adalimumab), IL-12/23 inhibitor (ustekinumab), IL-17 
inhibitor (secukinumab and ixekizumab), and IL-23 inhibitor (risankizumab).
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Conclusion
In this real-life study, the effectiveness of 
guselkumab was lower in patients with moderate-
to-severe chronic plaque psoriasis treated for over 
36 weeks than that reported in other RCTs and 
real-world studies. Predictors for a reduced clini-
cal response to guselkumab include BW as well as 
the number and classes of biologics used. BW 
only influences the effectiveness in the early phase 
of treatment, suggesting delayed onset of a thera-
peutic effect in patients with higher BW. Patients 
who had a switch from anti-IL-17 showed a worse 
response than those who switched from other 
classes of biologics.
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