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Abstract
Background: Guselkumab is an interleukin (IL)- 23 inhibitor with demonstrated ef-
ficacy in patients with psoriasis.
Objectives: Evaluate the impact of early disease intervention on clinical responses 
following 28 weeks of guselkumab treatment in patients with moderate- to- severe 
plaque psoriasis. Correlate clinical response and disease duration data with serum 
biomarker data.
Methods: GUIDE is a phase IIIb randomized, double- blind, parallel- group, multi-
centre study of adults with moderate- to- severe plaque psoriasis. In study part 1, pa-
tients with a short disease duration (SDD [≤2 years]) or a long disease duration (LDD 
[>2 years]) received guselkumab 100 mg at Week (W) 0, 4, 12, and 20. Those achieving 
complete skin clearance at W20 and W28 were defined as a super responder (SRe). 
A multivariable logistic regression analysed the association between baseline factors 
and the likelihood of becoming an SRe. The relationship between clinical response, 
disease duration and serum biomarker data was assessed at W0 and 4.
Results: In total, 880 patients were enrolled (SDD/LDD = 40.6%/59.4% of patients). 
More SDD than LDD patients achieved absolute Psoriasis Area and Severity Index 
(PASI) = 0 at W28 (51.8% vs. 39.4%) and were SRes (43.7% vs. 28.1% [overall 34.4%]). 
SDD patients also achieved PASI = 0 quicker than LDD patients (median 141 vs. 
200 days). Disease duration and prior biologic use had the greatest impact on becom-
ing an SRe, with no strong association among these independent variables. At base-
line, there were no significant differences in the serum biomarker levels of IL- 17A, 
IL- 17F, IL- 22 and β- defensin 2 between SDD and LDD patients, or between SRe and 
non- SRe patients. Guselkumab rapidly decreased these markers of systemic inflam-
mation across all patient groups analysed at W4. Guselkumab was well tolerated.
Conclusions: Guselkumab efficacy was consistent across subpopulations, on the 
skin and systemically. The proportion of SRes was higher in SDD than LDD patients, 
indicating early treatment intervention may improve clinical outcomes.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any 
medium, provided the original work is properly cited and is not used for commercial purposes.
© 2023 Janssen Cilag GmbH and The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd on behalf of European 
Academy of Dermatology and Venereology.

Study code: NCT03818035 (ClinicalTrials.gov identifier)  

www.wileyonlinelibrary.com/journal/jdv
mailto:knut.schaekel@med.uni-heidelberg.de
https://orcid.org/0000-0001-6344-7799
https://orcid.org/0000-0001-5248-4332
https://orcid.org/0000-0002-1330-1502
https://orcid.org/0000-0002-2995-7928
https://orcid.org/0000-0002-8631-518X
https://orcid.org/0000-0002-9534-6199
mailto:knut.schaekel@med.uni-heidelberg.de
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjdv.19236&domain=pdf&date_stamp=2023-07-18


   | 2017SCHÄKEL et al.

I N TRODUC TION

Patients with moderate- to- severe plaque psoriasis have a 
substantial disease burden and impaired health- related 
quality of life (HRQoL), and usually require lifelong treat-
ment.1– 4 Initially, patients are typically treated with a combi-
nation of ultraviolet light, topical and conventional systemic 
therapies.5– 7 Thus, biologic therapy is often not provided 
until after other treatments have failed– registries have de-
termined the mean disease duration is 17.1– 21.8 years prior 
to receiving biologic therapy.8– 10

Interleukin (IL)- 23 has emerged as a key regulator of 
inf lammatory pathways in psoriasis owing to its upstream 
role in the IL- 23/IL- 17A/IL- 17F immune axis,1,4 and its 
role in maintaining the presence of tissue- resident mem-
ory T (TRM) cells,11 which are associated with recurrence 
of psoriatic lesions in previously affected skin sites.12,13 
The expression of IL- 23, IL- 17A, IL- 17F, as well as  IL- 22 
and β- defensin 2 (BD- 2), is increased within lesional 
versus non-lesional skin,14– 17 and respective serum lev-
els can correlate with clinical response.18– 22 Preclinical 
research has indicated a role for these cytokines in 
the proliferation of keratinocytes and skin inf lamma-
tion.23,24 IL- 23 also impairs the function of regulatory T 
cells (Tregs), which normally suppress inf lammation and 
effector T cells, and instead promotes differentiation of  
Tregs into pro- inf lammatory T helper 17 (Th17)- like 
cells.25– 28 Blockade of IL- 23 reduces the level of lesional 
TRM cells11 and IL- 17A.29,30

Early intervention with biologic therapies increases 
remission rates and improves symptoms in rheumatoid 
arthritis,31,32 and similar findings may apply to patients 
with moderate- to- severe psoriasis.19,33 A multivari-
ate prediction model from data of the VOYAGE 2 study 
demonstrated that disease duration, Investigator's Global 
Assessment 0 response and guselkumab concentration at 
Week (W) 28 resulted in a high predictive power for long- 
term maintenance of a relative Psoriasis Area and Severity 
Index (PASI) 90 response after guselkumab withdrawal.34 
These results may suggest that patients with a shorter dis-
ease duration may more readily achieve long- term, drug- 
free disease control than patients with a longer disease 
duration.

This interim analysis of the GUIDE study evaluates the 
impact of psoriasis duration on clinical response following 
28 weeks of guselkumab treatment, including the proportion 
of patients who became a super responder (SRe), defined as 
complete skin clearance at W20 and W28.35,36 In addition, 
clinical response and disease duration data are correlated 
with blood serum biomarker data at W0 and W4. This 
analysis is distinct from the primary objective of the study, 
which is to demonstrate that SRes maintain disease control 
at W68 with prolonged treatment intervals. The study will 
also assess whether early intervention results in better clin-
ical responses and a more durable maintenance of response 
following drug withdrawal. Primary endpoint data will be 
reported in a subsequent publication.

M ATER I A L S A N D M ETHODS

Study design

GUIDE (NCT03818035) is an ongoing phase IIIb, randomized, 
double- blind, parallel- group, multicentre study in adults 
(≥18 years old) with moderate- to- severe plaque psoriasis.36 The 
study has three parts (Figure 1): in part 1 (the focus of this pub-
lication), patients are not randomized, and receive guselkumab 
100 mg at W0, 4, 12 and 20. Part 1 ends following clinical as-
sessments at W28, and patients maintaining complete skin 
clearance (PASI = 0) at W20 and W28 are termed SRes. In 
part 2 (W28– 68), SRes are randomized to receive guselkumab 
every 8 weeks (q8w; group 2a) or every 16 weeks (q16w; group 
2b), and patients with a short disease duration (SDD [first pso-
riasis symptoms ≤2 years before screening]) are equally strati-
fied across both regimens. Participants with a PASI score of 
>0 at W20 and/or W28 continue to receive guselkumab injec-
tions q8w until W60 (group 2c). In part 3, SRes in groups 2a 
and 2b who achieve an absolute PASI score of <3 at W68 will 
be withdrawn from guselkumab and be followed up to W220 
(groups 3a or 3b, respectively), while SRes with a PASI score of 
≥3 at W68 or a PASI score of >5 at any visit during part 2 or 3 
will enter the re- treatment arms (groups 2d or 3c) and receive 
guselkumab at that visit, and then 8 and 16 weeks later.

GUIDE was designed and will be conducted in accor-
dance with the Harmonised Tripartite Guidelines for Good 
Clinical Practice from the International Conference on 
Harmonisation, with applicable local regulations, and in ac-
cordance with the Declaration of Helsinki. All patients pro-
vided written informed consent.

Patients

A ratio of 40:60 for SDD:long disease duration (>2 years; 
LDD) patients was planned based on pivotal trial analy-
sis.37,38 Key inclusion criteria (detailed in the Appendix S1) 
included moderate- to- severe plaque type psoriasis defined 
by a PASI score >10 or affected body surface area (BSA) 
>10%, and a Dermatology Life Quality Index (DLQI) score 
>10 at baseline. All patients were eligible for biologic therapy.

Endpoints and assessments

The primary endpoint is the percentage of patients achiev-
ing absolute PASI <3 at W68. Secondary endpoints are pre-
sented in this publication and include time to PASI75/90 and 
PASI = 0 response from baseline for SDD and LDD patients 
(and for SRes vs. non- SRes for PASI = 0), and PASI response 
(relative PASI75/90 and absolute PASI <3, ≤1 and 0) rates 
over time (including W20 and W28) per patient group. The 
proportion of patients achieving a DLQI score of 0/1 at W28 
was also assessed. Safety was assessed by evaluating adverse 
events (AEs) using MedDRA- defined terms in the intention- 
to- treat population.
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Statistical analysis and data handling

Statistical analyses in GUIDE have been described pre-
viously.36 The study was designed to demonstrate that 
guselkumab 100 mg q16w (group 2b) is non- inferior to 100 mg 
q8w (group 2a) in SRes, through assessment of the propor-
tions achieving absolute PASI <3 at W68 (primary endpoint). 
Only the primary endpoint was powered for statistical sig-
nificance (detailed in the Appendix S1); all p- values reported 
in this interim analysis are considered nominal, and no ad-
justments for multiplicity were performed. A multivariable 
logistic regression analysis assessed the association between 
baseline age, sex, body mass index [BMI], PASI, psoriasis 
duration, prior biologics and the likelihood of becoming an 
SRe. If not otherwise specified, the intention- to- treat analy-
sis set was used for all tabulations of efficacy data from study 

part 1. Non- responder imputation (for binary endpoints) or 
last observation carried forward imputation (for continuous 
endpoints) was applied for patients with missing data. Time- 
to- event analyses of binary endpoints were as observed. Chi- 
square tests were used to test the difference of proportions 
between patients with an SDD and LDD. A 95% confidence 
interval (CI) for the difference was calculated based on Wald 
statistic.

Mechanistic biomarker substudies

Four mechanistic substudies of GUIDE are being conducted 
to evaluate the pharmacological effects of guselkumab, and 
assessments include the underlying genetic, cellular, serum 
and molecular changes associated with clinical response, 

F I G U R E  1  GUIDE study design. GUS, guselkumab; PASI, Psoriasis Area and Severity Index; PE, primary endpoint; q8w, every 8 weeks; q16w, every 
16 weeks; R, randomization; SE, secondary endpoint; SRe, super responder; W, Week.
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prolonged treatment intervals and disease recurrence.36 In 
substudy 3, serum samples are collected at W0, W4, W28, 
W68 and W80. Serum concentrations of IL- 17A, IL- 17F, IL- 
22 (Millipore Sigma, Burlington, MA, USA) and BD- 2 (Meso 
Scale Diagnostics, Rockville, MD, USA) were measured 
using immunoassays. Data at W0 and W4 from 60 SRes and 
60 non- SRes (50% of patients in each group have an SDD) are 
reported in this publication.

R E SU LTS

Patients

Overall, 880 patients were enrolled into GUIDE; 357 
(40.6%) had an SDD and 523 (59.4%) had an LDD. There 
were 58 (6.6%) patient withdrawals before W28. The main 
reasons for discontinuation were AEs (n = 17), protocol 
violations (n = 11) and loss to follow- up (n = 10; Figure S1). 
Baseline demographics, disease characteristics and treat-
ment history are reported in Table 1. Patients with an SDD 
versus an LDD were on average younger (40.3 vs. 44.1 
mean years; p < 0.001) and had a notably shorter disease 
duration (1.2 vs. 20.2 mean years; p < 0.001), while mean 
PASI (18.7 vs. 19.4; p = 0.199) and affected BSA (25.8% vs. 
26.8%; p = 0.336) values were similar. SDD patients were 
less likely than LDD patients to have a BMI >25 kg/m2 
(61.3% vs. 73.0%; p < 0.001), have nail involvement (38.4% 
vs. 60.6%; p < 0.001) or have received prior biologic therapy 
(1.4% vs. 22.6%; p < 0.001). Overall, 50.6% of patients had 
received a previous systemic treatment, including biologic 
therapy (24.6% SDD vs. 68.3% LDD; p < 0.001; Table  1; 
Table S1).

Clinical response to W28

Proportion of patients becoming an SRe

Overall, 34.4% of patients were SRes (Figure  2). A notably 
higher proportion of SDD patients were SRes compared with 
those with an LDD (43.7% vs. 28.1%, p < 0.001). A post hoc 
analysis of the subpopulation with a baseline PASI score of 
≥12 and a BSA ≥10% demonstrated that a similar proportion 
to the overall study population were SRes (Figure S2). SRes 
had a shorter disease duration (mean 9.9 vs. 13.8 years), were 
younger (mean age 39.4 vs. 44.2 years), less likely to have a 
BMI >25 kg/m2 (60.4% vs. 72.4%), less likely to have nail in-
volvement (43.6% vs. 55.8%) and less likely to have received 
biologic therapies (6.9% vs. 17.7%) than non- SRes at baseline 
(Table 2; Table S2).

A logistic regression analysis demonstrated that, of all the 
variables included in the model, the baseline factors that had 
the greatest impact on becoming an SRe were disease dura-
tion and prior biologic use (Figure 3; Table S3). A psoriasis 
duration ≤2 years was associated with a higher likelihood 
of being an SRe (odds ratio [OR] = 1.58; 95% CI: 1.16– 2.14; 

p = 0.003), while prior biologic use was associated with a 
lower likelihood (OR = 0.47; 95% CI: 0.28– 0.78; p = 0.004). 
Each year of increasing age (OR = 0.98; 95% CI: 0.97– 0.99; 
p < 0.001) and each kg/m2 increase in BMI (OR = 0.95; 95% 
CI: 0.93– 0.98; p < 0.001) also decreased the odds of being 
an SRe. These associations were statistically significant in 
a nominal manner, and a test for multicollinearity revealed 
no significant correlations among the independent variables 
(indicating no multicollinearity [likelihood ratio, p < 0.001]). 
Baseline PASI and sex had no influence on the likelihood of 
being an SRe.

PASI assessments

Differences in the proportions of patients with an SDD and 
LDD achieving a PASI90 response or absolute PASI = 0 were 
observed as early as W12 (Figure 4a,b). At W20, 73.6% of pa-
tients overall achieved a PASI90 response (SDD, 78.4%; LDD, 
70.4% [p = 0.008]) and this increased to 76.0% at W28 (SDD, 
80.1%; LDD, 73.2% [p = 0.019]; Figure 4a). At W20, 39.4% of 
the overall population achieved PASI = 0 (SDD, 49.3%; LDD, 
32.7% [p < 0.001]) and by W28, 44.4% of patients achieved 
PASI = 0 (SDD, 51.8%; LDD, 39.4% [p < 0.001]; Figure  4b). 
The median number of days was markedly lower for SDD 
than LDD patients for the achievement of a PASI90 (89 vs. 
106 days, p = 0.03) and PASI = 0 response (141 vs. 200 days, 
p < 0.001), but not for PASI75 response (84 vs. 84 days; 
Figure 5). The median number of days to PASI = 0 was sub-
stantially lower for SRes versus non- SRes, despite similar 
baseline mean PASI values (Table 2; median 112 vs. 208 days, 
p < 0.001 [Figure S3]). The proportion of patients achieving a 
PASI75 response and absolute PASI scores of <3 or ≤1 over 
time is shown in Figure S4.

HRQoL

At W28, the proportion of patients with a DLQI score of 0/1 
was similar between SDD (59.4%) and LDD (62.0%) patients 
(Figure  S5a). More SRes than non- SRes achieved a DLQI 
score of 0/1 at W28 (81.8% vs. 49.9%; p < 0.001; Figure S5b).

Biomarker analyses

At baseline, there were no significant differences in the 
serum levels of IL- 17A, IL- 17F, IL- 22 and BD2 between SDD 
and LDD patients (Figure 6), or between SRe and non- SRe 
patients (Figure S6). However, serum IL- 17A levels were sig-
nificantly higher in LDD non- SRe patients than in all other 
groups (combinations of patients with an SDD vs. LDD 
and SRes vs. non- SRes) at baseline (Figure 7). As early as 
W4, the concentration of all four biomarkers significantly 
decreased compared with baseline, irrespective of disease 
duration, following guselkumab treatment (Figure  6). 
Regardless of super response and disease duration, a 
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significant decrease in serum IL- 17A, IL- 17F and BD2 was 
observed across all patient groups (Figures 6 and 7) by W4. 
The significantly higher level of IL- 17A at baseline in LDD 
non- SRes was maintained at W4 (Figure 7). IL- 22 expres-
sion also significantly decreased by W4 across all groups 
except LDD non- SRes, in which the reduction did not reach 
significance (p = 0.07; Figure 7). At W4, levels of BD2 were 
similar between SDD and LDD patients, but significantly 
lower in SRes versus non- SRes (Figure 6; Figure S6).

Safety

Overall, 634 patients (72.0%) experienced 1602 treatment- 
emergent AEs (TEAEs; Table  3). The most common 
TEAEs were nasopharyngitis (24.3%), headache (9.0%) and 

hypertension (5.5%). TEAEs that led to treatment discon-
tinuation were reported for 17 patients (1.9%). Treatment- 
emergent serious AEs occurred in 38 patients (4.3%; Table 3; 
Table S4), and one patient died during the study, because of 
accidental asphyxiation. The overall infection rate was com-
parable between SDD and LDD groups, and the incidence 
rate of candida infection was low (0.1%). One SDD patient 
experienced a major adverse cardiovascular event, and 11 pa-
tients experienced a cardiac disorder, with a slightly higher 
incidence in LDD (1.5%) than SDD (0.8%) patients. There 
were no cases of inflammatory bowel disease, lymphoma or 
active tuberculosis, and the rate of malignancies and non- 
melanoma skin cancer was low (Table 3). Rates of abnormal 
laboratory results were low, and no between- group differ-
ences were noted. Injection- site reactions were reported in 
two patients (0.2%).

T A B L E  1  Baseline patient demographics, disease characteristics and treatment history.

PSO duration ≤2 years  
(SDD; n = 357)

PSO duration >2 years  
(LDD; n = 523)

Overall  
(N = 880)

SDD versus 
LDD

Sex, n (%) p = 0.202*

Female 114 (31.9) 146 (27.9) 260 (29.5)

Male 243 (68.1) 377 (72.1) 620 (70.5)

Age at baseline, years; mean ± SD 40.3 ± 16.0 44.1 ± 13.5 42.5 ± 14.7 p < 0.001†

<45, n (%) 223 (62.5) 264 (50.5) 487 (55.3) p = 0.001‡

45– 65, n (%) 110 (30.8) 223 (42.6) 333 (37.8)

>65, n (%) 24 (6.7) 36 (6.9) 60 (6.8)

Age at first diagnosis, years; mean ± SD 39.4 ± 16.1 25.2 ± 13.9 31.0 ± 16.4 p < 0.001†

Disease duration, years, mean ± SD 1.2 ± 0.6 20.2 ± 13.1 12.5 ± 13.8 p < 0.001†

BMI, kg/m2; mean ± SD 27.8 ± 6.0 28.7 ± 6.0a 28.3 ± 6.0 p < 0.05†

Normal; ≤25, n (%) 138 (38.7) 140 (26.8) 278 (31.6) p < 0.001‡

Overweight; >25– 30, n (%) 110 (30.8) 200 (38.2) 310 (35.2)

Obese; >30, n (%) 109 (30.5) 182 (34.8) 291 (33.1)

PASI; mean ± SD 18.7 ± 8.1 19.4 ± 7.8 19.1 ± 7.9 p = 0.199†

BSA affected, %; mean ± SD 25.8 ± 15.3 26.8 ± 15.0 26.4 ± 15.1 p = 0.336†

DLQI; mean ± SD 19.1 ± 5.4 18.9 ± 5.2 19.0 ± 5.3 p = 0.581†

PSSD symptom; mean ± SD 67.4 ± 22.1 67.2 ± 22.3 67.2 ± 22.2 p = 0.896†

PSSD sign; mean ± SD 74.1 ± 16.6 74.0 ± 17.2 74.0 ± 16.9 p = 0.932†

PsA; active or inactive, n (%) 12 (3.4) 33 (6.3) 45 (5.1) p = 0.061*

NAPPA; nail involvement, n (%) 137 (38.4) 317 (60.6) 454 (51.6) p < 0.001*

Any prior PSO therapy, n (%) 341 (95.5) 523 (100) 864 (98.2) p < 0.001*

Patients who never received any systemic 
and/or biologic therapy, n (%)

269 (75.4) 166 (31.7) 435 (49.4) p < 0.001*

Patients with prior systemic and/or 
biologic therapy, n (%)

88 (24.6) 357 (68.3) 445 (50.6) p < 0.001*

Patients receiving ≥1 biologic therapy, 
n (%)

5 (1.4) 118 (22.6) 123 (14.0) p < 0.001*

Abbreviations: BMI, body mass index; BSA, body surface area; DLQI, Dermatology Life Quality Index; LDD, long disease duration; NAPPA, Nail Assessment in Psoriasis and 
Psoriatic Arthritis; PASI, Psoriasis Area and Severity Index; PsA, psoriatic arthritis; PSO, psoriasis; PSSD, Psoriasis Symptoms and Signs Diary; SD, standard deviation; SDD, 
short disease duration.
*Fisher's exact test.
†Unpaired t- test.
‡χ2- test.
aBMI at baseline was not recorded for one patient.
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DISCUSSION

We assessed whether starting guselkumab treatment early 
in the course of psoriasis impacts on efficacy and safety out-
comes during the first 28 weeks of treatment, by evaluating 
both LDD and SDD patients. Using a logistic regression to 
analyse the baseline characteristics considered to be the most 
clinically relevant, we showed that patients with a psoriasis 
disease duration ≤2 years had a higher likelihood of becoming 
an SRe. Although use of prior biologic therapies was lower in 
SDD than LDD patients, the finding that SDD was associated 
with a higher likelihood of becoming an SRe was independent 
of prior biologics (and the other variables assessed). Analyses 
also determined that each year of age and each kg/m2 increase 
in BMI negatively affected the likelihood of being an SRe, 

F I G U R E  2  Proportion of patients achieving a super response (PASI 
score of 0 at W20 and W28), by disease duration (NRI). All nominal 
p- values <0.05 are displayed. LDD, long disease duration; NRI, non- 
responder imputation; PASI, Psoriasis Area and Severity Index; PSO, 
psoriasis; SDD, short disease duration; W, Week.

LDD (PSO duration 
>2 years; n = 523) 
Overall population
(N = 880)

SDD (PSO duration 
≤2 years; n = 357)

p <0.001

43.7

28.1
34.4

100

80

60

40

20

0

Pe
rc

en
ta

ge
 o

f p
at

ie
nt

s 
ac

hi
ev

in
g 

a 
su

pe
r r

es
po

ns
e

T A B L E  2  Baseline patient demographics, disease characteristics and treatment history by disease duration and SRe status.

PSO duration ≤2 years (SDD; n = 357) PSO duration >2 years (LDD; n = 523) Overall population (N = 880)

SRe (n = 156)
Non- SRe 
(n = 201) SRe (n = 147)

Non- SRe 
(n = 376) SRe (n = 303)

Non- SRe 
(n = 577)

Sex, n (%)

Female 50 (32.1) 64 (31.8) 47 (32.0) 99 (26.3) 97 (32.0) 163 (28.2)

Male 106 (67.9) 137 (68.2) 100 (68.0) 277 (73.7) 206 (68.0) 414 (71.8)

Age at baseline, years; 
mean ± SD

35.9 ± 14.0 43.6 ± 16.7 43.1 ± 13.3 44.5 ± 13.6 39.4 ± 14.1 44.2 ± 14.7

<45, n (%) 117 (75.0) 106 (52.7) 82 (55.8) 182 (48.4) 199 (65.7) 288 (49.9)

45– 65, n (%) 35 (22.4) 75 (37.3) 58 (39.5) 165 (43.9) 93 (30.7) 240 (41.6)

>65, n (%) 4 (2.6) 20 (10.0) 7 (4.8) 29 (7.7) 11 (3.6) 49 (8.5)

Age at first diagnosis, years; 
mean ± SD

34.9 ± 14.1 42.8 ± 16.8 25.1 ± 14.2 25.3 ± 13.8 30.1 ± 14.9 31.4 ± 17.1

Mean disease duration, years; 
mean ± SD

1.2 ± 0.6 1.2 ± 0.6 19.2 ± 12.3 20.6 ± 13.5 9.9 ± 12.4 13.8 ± 14.3

BMI, kg/m2; mean ± SD 26.4 ± 4.7 28.8 ± 6.7 27.7 ± 5.7 29.1 ± 6.1a 27.0 ± 5.2 29.0 ± 6.3

Normal; ≤25, n (%) 68 (43.6) 70 (34.8) 52 (35.4) 88 (23.4) 120 (39.6) 158 (27.4)

Overweight; >25– 30, n (%) 56 (35.9) 54 (26.9) 54 (36.7) 146 (38.8) 110 (36.3) 200 (34.7)

Obese; >30, n (%) 32 (20.5) 77 (38.3) 41 (27.9) 141 (37.5) 73 (24.1) 218 (37.8)

PASI; mean ± SD 18.1 ± 6.9 19.1 ± 8.9 19.4 ± 8.1 19.5 ± 7.7 18.7 ± 7.5 19.3 ± 8.1

BSA affected, %; mean ± SD 23.5 ± 14.1 27.6 ± 15.9 26.6 ± 16.1 26.9 ± 14.5 25.0 ± 15.2 27.1 ± 15.0

DLQI; mean ± SD 18.9 ± 5.1 19.3 ± 5.6 18.9 ± 4.9 18.9 ± 5.3 18.9 ± 5.0 19.0 ± 5.4

PSSD symptom; mean ± SD 65.7 ± 21.3 68.6 ± 22.7 68.1 ± 20.4 66.8 ± 23.0 66.9 ± 20.9 67.4 ± 22.9

PSSD sign; mean ± SD 73.4 ± 16.3 74.6 ± 16.9 74.3 ± 16.2 73.8 ± 17.6 73.8 ± 16.2 74.1 ± 17.3

PsA; active or inactive, n (%) 4 (2.6) 8 (4.0) 8 (5.4) 25 (6.6) 12 (4.0) 33 (5.7)

NAPPA; nail involvement, 
n (%)

54 (34.6) 83 (41.3) 78 (53.1) 239 (63.6) 132 (43.6) 322 (55.8)

Any prior biologic therapy, 
n (%)

1 (0.6) 4 (2.0) 20 (13.6) 98 (26.1) 21 (6.9) 102 (17.7)

Abbreviations: BMI, body mass index; BSA, body surface area; DLQI, Dermatology Life Quality Index; LDD, long disease duration; NAPPA, Nail Assessment in Psoriasis and 
Psoriatic Arthritis; PASI, Psoriasis Area and Severity Index; PsA, psoriatic arthritis; PSO, psoriasis; PSSD, Psoriasis Symptoms and Signs Diary; SD, standard deviation; SDD, 
short disease duration; SRe, super responder.
aBMI at baseline was not recorded for one patient.
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although to a lesser extent. In line with this, SRes were younger 
and less likely to have a BMI >25 kg/m2 than non- SRes at base-
line. Further analyses will be conducted at later time points to 
determine other factors impacting on super response.

Our data demonstrate that guselkumab is effective for all 
patients, regardless of disease duration. A PASI90 response 

was observed in 76.0% of patients at W28, while complete 
skin clearance (PASI = 0) was observed in 44.4%. These find-
ings are very similar to the pivotal VOYAGE 1 and 2 stud-
ies, in which PASI = 0 was achieved by 44.2% and 44.4% of 
patients at W24, respectively.37,38 Of note, an earlier disease 
intervention with guselkumab appears to provide a greater 

F I G U R E  3  Baseline factors impacting on likelihood of becoming an SRe. BMI, body mass index; CI, confidence interval; PASI, Psoriasis Area and 
Severity Index; PSO, psoriasis; SRe, super responder.

Odds ratio (95% CI)

Sex (females)

PSO duration ≤2 years

Prior biologics received

Each kg/m2 increase in BMI

Each year of age

Each 1-point increase in baseline PASI

Favours non-SRe Favours SRe

0 0.5 1 1.5 2 2.5

F I G U R E  4  Proportion of patients achieving a PASI90 response (a) and an absolute PASI score of 0 (b) over time, by disease duration (NRI). LDD, 
long disease duration; NRI, non- responder imputation; PASI, Psoriasis Area and Severity Index; PSO, psoriasis; SDD, short disease duration.
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benefit to patients. PASI90 and PASI = 0 response rates were 
higher and achieved substantially faster in SDD than LDD 
patients. This benefit to SDD patients occurred despite a 
similar level of skin involvement at baseline between the pa-
tient groups. The difference in response between SDD and 
LDD patients could be because LDD patients were older 
than SDD patients and were diagnosed at an earlier age. As 
such and per definition, there was a substantial difference in 
mean disease duration between the two groups (1.2 [SDD] 
vs. 20.2 [LDD] years). Patients with a longer disease duration 
may be more difficult to treat than those with a shorter dis-
ease duration, and are also likely to have developed comor-
bidities, such as obesity and systemic inflammation, which 
impair response to treatment. LDD patients were more 
likely than SDD patients to have a BMI >25 kg/m2, and nail 
involvement, potentially reflecting a link to disease progres-
sion and the greater burden of disease experienced by LDD 
patients. Future analyses will assess how age of onset/genetic 
predisposition to psoriasis impacts on treatment response.

The faster rate of skin clearance in SDD patients could have 
important clinical implications. In VOYAGE 2, patients who 

F I G U R E  5  Time to PASI75 (a), PASI90 (b) and absolute PASI = 0 (c) 
response by disease duration. LDD, long disease duration; PASI, Psoriasis 
Area and Severity Index; PSO, psoriasis; SDD, short disease duration.
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F I G U R E  6  Change in serum IL- 17A (a), IL- 17F (b), IL- 22 (c) and 
BD2 (d) levels from baseline to W4 by disease duration. Plotted are 
averaged log2 concentration ± standard error of the mean for each group 
and time point. *p < 0.05 versus W0. BD2, β- defensin 2; IL, interleukin; 
LDD, long disease duration; PSO, psoriasis; SDD, short disease duration; 
W, Week.
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F I G U R E  7  Change in serum IL- 17A (a), IL- 17F (b), IL- 22 (c) and 
BD2 (d) levels from baseline to W4 by disease duration and SRe status. 
Plotted are averaged log2 concentration ± standard error of the mean 
for each group and time point. *p < 0.05 versus W0; †p < 0.05 >2 years, 
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had a faster skin response to guselkumab achieved longer- 
term control of their psoriasis; those who achieved PASI = 0 
at W28 were more likely than those who did not to have long- 
term maintenance of PASI90 response (45.7% vs. 24.0%; OR: 
2.66; p < 0.005).34 Together, data suggest that higher treatment 
targets (e.g. PASI90 response and PASI = 0) may be more read-
ily achieved in certain populations, that is SDD patients. In 
support of this, there was a notable difference between SDD 
and LDD groups for PASI score ≤1 at W20 and W28, but not 
for PASI score <3 or PASI75 response (Figure S4).

As the proportion of patients achieving a defined PASI 
response was lower in the LDD group, it might be expected 
that the proportion achieving DLQI 0/1 would also be lower. 

However, the proportion of patients with a DLQI score of 
0/1 at W28 was similar for SDD and LDD patients. Patient- 
reported outcomes such as the DLQI rely on patient percep-
tion of disease, and so the extent of change in HRQoL may be 
perceived differently in a patient who has endured the bur-
den of disease for many years compared with those recently 
diagnosed with psoriasis. Notably, a greater proportion of 
SRes than non- SRes achieved a DLQI score of 0/1 at W28, 
indicating that, although guselkumab improves HRQoL re-
gardless of disease duration, it is even more effective in cer-
tain populations.

In addition to the positive impact that guselkumab 
had on clinical responses in GUIDE, guselkumab rapidly 

T A B L E  3  Safety events by disease duration.

PSO duration ≤2 years 
(SDD; n = 357)

PSO duration >2 years  
(LDD; n = 523)

Overall  
(N = 880)

n (%) n (%) n (%)

Patients treated 357 (100) 523 (100) 880 (100)

Patients with ≥1 AE 266 (74.5) 392 (75.0) 658 (74.8)

Patients with TEAEs 253 (70.9) 381 (72.8) 634 (72.0)

Common TEAEsa

Nasopharyngitis 82 (23.0) 132 (25.2) 214 (24.3)

Headache 31 (8.7) 48 (9.2) 79 (9.0)

Hypertension 17 (4.8) 31 (5.9) 48 (5.5)

Arthralgia 14 (3.9) 27 (5.2) 41 (4.7)

Patients with TEAEs leading to permanent 
discontinuation of guselkumab

9 (2.5) 8 (1.5) 17 (1.9)

Patients with ≥ 1 SAE 19 (5.3) 20 (3.8) 39 (4.4)

Patients with ≥ 1 TESAE 19 (5.3) 19 (3.6) 38 (4.3)

TEAE infections 145 (40.6) 221 (42.3) 366 (41.6)

Severe 4 (1.1) 5 (1.0) 9 (1.0)

Other TEAEs of interest

Candida infectionb 3 (0.8) 3 (0.6) 6 (0.7)

COVID- 19 4 (1.1) 6 (1.1) 10 (1.1)

Malignant and benign neoplasms 8 (2.2) 15 (2.9) 23 (2.6)

NMSC 3 (0.8)c – 3 (0.3)

Lymphoma – – – 

Gastrointestinal disorders other than IBD 28 (7.8) 64 (12.2) 92 (10.5)

IBD – – – 

Active TBd during study – – – 

Cardiac disorders (primary SOC) 3 (0.8) 8 (1.5) 11 (1.3)

MACEe 1 (0.3) – 1 (0.1)

Deathsf – 1 (0.2) 1 (0.1)

Abbreviations: AE, adverse event; COVID- 19, coronavirus disease 2019; IBD, inflammatory bowel disease; LDD, long disease duration; MACE; major adverse cardiovascular 
event; NMSC; non- melanoma skin cancer; PSO, psoriasis; SAE, serious adverse event; SDD, short disease duration; SOC, system organ class; TB, tuberculosis; TEAE, 
treatment- emergent adverse event; TESAE, treatment- emergent serious adverse event.
a>5% in any group.
bIncludes skin candida, oral candidiasis and candida infection.
cTwo patients had basal cell carcinomas, and one patient had squamous cell carcinoma.
dAt screening, latent TB was documented in 2 (0.6%) SDD, and 4 (0.8%) LDD patients (total of 6 [0.7%] patients) – there were no cases of active TB.
eMACE was a cerebral infarction.
fReason for death was ‘accidental asphyxiation’ and was not drug related.
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decreased pharmacodynamic markers of systemic inflam-
mation across all groups analysed. A reduction of the serum 
biomarkers IL- 17A, IL- 17F, IL- 22 and BD2 was observed as 
early as W4 in all groups, including combinations of pa-
tients with an SDD versus LDD and SRes versus non- SRes. 
However, assessment of baseline biomarker levels of IL- 17A, 
IL- 17F, IL- 22 or BD2 alone did not predict a super response. 
Of note, in VOYAGE 2, sustained suppression of IL- 17A, IL- 
17F and IL- 22 was associated with maintenance of PASI90 
response in patients who had been withdrawn from gusel-
kumab treatment.19,33,34 Although only preliminary findings 
from our mechanistic analyses are presented in this publica-
tion, the association between changes in various exploratory 
biomarker endpoints and (1) efficacy of guselkumab, (2) pso-
riasis duration, (3) maintenance of response after stopping 
guselkumab and (4) likelihood of becoming an SRe will be 
explored in future analyses.

Several studies have suggested that TRM cells producing 
IL- 17A and IL- 22 are responsible for the recurrence of pso-
riasis skin lesions in previously affected areas,39– 41 and pa-
tients with a greater number of TRM cells in their lesions have 
thicker plaques and more severe psoriasis compared with 
those with fewer TRM cells.40,42 As IL- 23 is involved in the 
differentiation and survival of these pathogenic TRM cells,43 
inhibition of IL- 23 may have broader implications beyond the 
clearance of psoriatic plaques.36 Mehta et al.11 demonstrated 
that guselkumab, but not the IL- 17A inhibitor secukinumab, 
decreased the proportion of TRM cells in healed psoriatic 
skin 6 months after initiation of treatment. Depletion of 
TRM cells by guselkumab may account for the long- term 
disease remissions observed following drug withdrawal.19 
Importantly, patients with a longer duration of psoriasis have 
greater proportions of TRM cells in their skin compared with 
patients with a shorter duration of disease.41 Therefore, early 
intervention that targets these cells could allow for disease 
modification with curative intent,36,44 and this may explain 
the benefits observed in SDD compared with LDD patients 
receiving guselkumab in GUIDE. Specifically, SDD patients 
achieved higher rates of completely clear skin compared 
with LDD patients. Though GUIDE is the largest study to 
date to assess the efficacy of biologic treatment in psoriasis 
based on disease duration, other studies are also evaluating 
the impact of early treatment intervention in psoriasis. For 
example, the STEPIn study is assessing the impact of secuk-
inumab on clinical outcomes and the natural course of dis-
ease in patients with new- onset (≤12 months) psoriasis.45 
STEPIn demonstrated that early biologic treatment resulted 
in high levels of sustained skin clearance at W52,45 and that 
lesional skin transcriptomes were reverted to a non-lesional 
state more rapidly in patients with new- onset compared with 
chronic (≥5 years) psoriasis.46

Finally, our W28 analysis of GUIDE demonstrated that 
guselkumab was well tolerated, and no new safety findings 
were identified.

In summary, early treatment with guselkumab in psori-
asis patients with an SDD was associated with an increased 
likelihood of becoming a SRe. Patients with a SDD also 

achieved complete skin clearance faster and at a higher 
rate than patients with a LDD. Together with other clinical 
findings,34 early intervention with guselkumab appears to 
lead to a better clinical response, which is associated with a 
greater reduction in the inflammatory marker BD2 as early 
as W4. This could translate to improved long- term control of 
a patient's psoriasis and eventually, sustainable maintenance 
of response following drug withdrawal. Further analyses in 
GUIDE will assess the relationship between disease mem-
ory (represented by TRM and Treg/Th17 cell frequencies) and 
clinical response.
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