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ABSTRACT

Introduction: Given the chronic nature of
psoriasis (PsO), more studies are needed that
directly compare the effectiveness of different
biologics over long observation periods. This
study compares the effectiveness and durability
through 12 months of anti-interleukin (IL)-17A

biologics relative to other approved biologics in
patients with moderate-to-severe psoriasis in a
real-world setting.
Methods: The Psoriasis Study of Health Out-
comes (PSoHO) is an ongoing 3-year, prospec-
tive, non-interventional cohort study of 1981
adults with chronic moderate-to-severe plaque
psoriasis initiating or switching to a new bio-
logic. The study compares the effectiveness of
anti-IL-17A biologics with other approved bio-
logics and provides pairwise comparisons of
seven individual biologics versus ixekizumab.
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The primary outcome was defined as the pro-
portion of patients who had at least a 90%
improvement in Psoriasis Area and Severity
Index score (PASI90) and/or a score of 0 or 1 in
static Physician Global Assessment (sPGA). Sec-
ondary objective comparisons included the
proportion of patients who achieved PASI90,
PASI100, a Dermatology Life Quality Index
(DLQI) score of 0 or 1, and three different
measures of durability of treatment response.
Unadjusted response rates are presented along-
side the primary analysis, which uses frequen-
tist model averaging (FMA) to evaluate the
adjusted comparative effectiveness.
Results: Compared to the other biologics
cohort, the anti-IL-17A cohort had a higher
response rate (68.0% vs. 65.1%) and signifi-
cantly higher odds of achieving the primary
outcome at month 12. The two cohorts had
similar response rates for PASI100 (40.5% and
37.1%) and PASI90 (53.9% and 51.7%) at
month 12, with no significant differences
between the cohorts in the adjusted analyses. At
month 12, the response rates across the indi-
vidual biologics were 53.5–72.6% for the pri-
mary outcome, 27.6–48.3% for PASI100, and
41.7–61.4% for PASI90.
Conclusions: These results show the compara-
tive effectiveness of biologics at 6 and
12 months in the real-world setting.

Keywords: Biologics; Effectiveness; Health
outcomes; Interleukin; Ixekizumab; Psoriasis;
Real-world evidence

Key Summary Points

Why carry out this study?

Plaque psoriasis is a common, chronic
inflammatory skin disease that negatively
impacts the quality of life of affected
individuals.

To date, little information exists on the
relative effectiveness of biologics for
patients with moderate-to-severe psoriasis
in the real-world setting.

To learn about the comparative
effectiveness of biologics for 1981 patients
with moderate-to-severe psoriasis after 6
and 12 months of treatment.

What was learned from the study?

In the Psoriasis Study of Health Outcomes
(PSoHO), the response rates across the
individual biologics were 53.5–72.6% for
the primary outcome, 27.6–48.3% for
Psoriasis Area and Severity Index
(PASI)100, and 41.7–61.4% for PASI90 at
month 12.

These comparative data showing how
biologics provide different dynamics of
clinical improvement can help to inform
the treatment decisions of dermatologists
who are faced with comparing numerous
approved biologics on a daily basis.

INTRODUCTION

The development of biologic therapies has
transformed the treatment of moderate-to-sev-
ere psoriasis (PsO) [1, 2]. Yet, the chronic nature
of psoriasis necessitates more studies showing
the comparative effectiveness of biologics over
longer observation periods. In this regard, a
major limitation of clinical trials is often the
lack of comparator data during extension peri-
ods, and head-to-head trials are typically
designed to measure efficacy for a period of
1 year or less. Although indirect comparisons
partially address this evidence gap [3], they are
also limited by the heterogeneity across study
designs, homogeneity of patient populations in
the included studies, and substantial missing
data during longer study periods [4]. Thus, to
adequately support physicians in choosing the
treatments best suited to the long-term needs of
their patients, observational studies are needed
that directly compare the long-term effective-
ness of approved biologic treatments in patients
representing a real-world population [5, 6].
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The international, prospective, non-inter-
ventional Psoriasis Study of Health Outcomes
(PSoHO) was especially designed to investigate
the comparative effectiveness of biologic treat-
ments for patients with moderate-to-severe PsO
within a real-world setting [6]. This paper pre-
sents the 6- and 12-month results for the pri-
mary and secondary outcomes. We compare the
long-term effectiveness and durability of treat-
ment response of anti-interleukin (IL)-17A bio-
logics with other approved biologics, as well as
providing the pairwise comparative effective-
ness of ixekizumab (IXE) versus seven other
individual biologics.

METHODS

PSoHO Study Design

PSoHO is an ongoing, 36-month, prospective
non-interventional, cohort study that reflects
the treatment of patients with moderate-to-
severe PsO with biologics in a real-world setting.
A detailed description of the PSoHO study
design has been published previously [6]. Pre-
scribed biologics were grouped into either the
anti-IL-17A biologics cohort (IXE and secuk-
inumab [SEC]) or a second cohort of other bio-
logics targeting the IL-17 receptor A
(brodalumab [BROD]), tumor necrosis factor
(TNF)-a (adalimumab [ADA], certolizumab,
etanercept, infliximab), IL-23 p19 (guselkumab
[GUS], risankizumab [RIS], and tildrakizumab
[TILD]), and IL-12/23 p40 (ustekinumab [UST]).

Included Patients

The PSoHO study enrolled 1981 adult patients
from 23 countries with a confirmed diagnosis of
moderate-to-severe PsO at least 6 months prior
to baseline and who initiated or switched bio-
logic treatment during routine medical care.

Study Endpoints

Table 1 provides the definition of the primary
outcome of PSoHO. The sPGA is scored on a
6-point scale with a score of 0 or 1

corresponding to clear or almost clear skin.
Secondary objective comparisons included the
proportion of patients who achieved PASI90,
PASI100, and Dermatology Life Quality Index
(DLQI) score of 0 or 1 (Table 1). These outcomes
for patients at week 12 were previously pub-
lished [6] and were similarly assessed at 6 and
12 months post baseline. The DLQI (0,1) out-
come only included patients with an available
DLQI score of 2 or greater at baseline.

Durability of Effectiveness Outcomes

Another secondary objective is the durability of
effectiveness, as defined in Table 1. PSoHO also
used two further measures of durability of
effectiveness, termed the PASI100 durability
outcome and PASI90 durability outcome
(Table 1).

Statistical Analyses

Unadjusted response rates are reported as pro-
portions of patients and percentages for each
outcome. Supplementary Tables 1–3 provide
the 95% confidence intervals (CIs) for the
unadjusted response rates. Unadjusted CIs were
calculated using the normal approximation. As
the primary analysis, a frequentist model aver-
aging (FMA) approach combined multiple
analysis strategies to determine adjusted pair-
wise comparisons between cohorts or individual
treatments. The FMA approach controls for
potential bias caused by baseline confounders
and therefore obtains a more accurate estimate
of the treatment effect. An overview of this
data-driven methodology has been described
previously [6]. Comparative adjusted results are
presented as odds ratios (OR) with 95% CIs. As a
result of the instability and non-convergence of
models within the machine learning compara-
tive framework for treatment groups with fewer
than 50 patients, pairwise comparisons are only
shown for IXE versus SEC, BROD, TILD, GUS,
RIS, ADA, and UST.

The main analysis of all patient data applied
non-responder imputation (NRI) for patients
with missing binary outcomes. A sensitivity
analysis applied multiple imputation for all
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patients with missing data for study outcomes.
The statistical appendix provides further details
on the FMA application to the multiple impu-
tation approach. A further analysis focused on a
subgroup of patients who received the European
Medicines Agency (EMA)-approved on-label
dosing of included treatments throughout the
12 months and used NRI for missing data.

Study Oversight

All patients provided informed consent for
participation in the study. Local ethical review
boards approved the protocol, amendments,
and consent documentation. The study was
registered at European Network of Centres for
Pharmacoepidemiology and Pharmacovigilance
[7] and was conducted according to Good

Pharmacoepidemiology Practices guidelines
and the Declaration of Helsinki.

RESULTS

Patient Characteristics

An earlier publication provides detailed com-
parisons of baseline demographics and disease
characteristics for the 1981 patients included in
different treatment groups in the PSoHO study
[6]. In short, the demographics and disease
characteristics of patients at baseline were
comparable between the anti-IL-17A cohort
(n = 773) and other biologics cohort (n = 1208),
with few exceptions. Patient profiles were also
similar across individual treatment groups, with
some differences in age, frequency of comorbid

Table 1 PSoHO effectiveness, quality of life, and durability of effectiveness outcomes and definitions

Outcomes Definition

Primary outcome

Patients who achieved 

a) at least a 90% improvement in the Psoriasis Area and 

Severity Index score (PASI90), or 

b) a score of 0 or 1 in static Physician Global Assessment 

(sPGA), or 

c) both outcomes.

PASI100
Patients who achieved 100% improvement in the Psoriasis 

Area and Severity Index score.

Ef
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s

PASI90
Patients who achieved at least a 90% improvement in the 

Psoriasis Area and Severity Index score.

Q
ua

lit
y 

of
 L

ife

DLQI (0,1)

Patients with an available Dermatology Life Quality Index 

score of 2 or greater at baseline and who subsequently achieved 

a Dermatology Life Quality Index score of 0 or 1. 

Durability of 

effectiveness 

outcome

Patients who met the primary outcome at week 12 and who 

subsequently at months 6 and 12 achieved an improvement of 

a) at least a 75% in PASI score (PASI75), or  

b) 2 or more points in sPGA score from baseline, or 

c) both outcomes. 

PASI100 durability 

outcome

Patients who achieved PASI100 at week 12 and then 

maintained PASI100 at both months 6 and 12.D
ur

ab
ili

ty
 o

f 
Ef

fe
ct

iv
en

es
s

PASI90 durability 

outcome

Patients who achieved PASI90 at week 12 and then maintained 

at least PASI90 at both months 6 and 12.

PASI Psoriasis Area and Severity Index, sPGA static Physician Global Assessment, DLQI Dermatology Life Quality Index
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PsA, and previous conventional or biologic
treatment [6].

Comparison of Anti-IL-17A Cohort Versus
Other Biologic Cohort

Effectiveness Outcomes
At month 6, the unadjusted response rates for
the anti-IL-17A cohort and other biologics
cohort were 73.4% and 65.2% for the primary
outcome (PASI90 and/or sPGA score of 0 or 1),
43.3% and 31.5% for PASI100, and 61.6% and
50.2% for PASI90 (Fig. 1a). Significantly, the
anti-IL-17A cohort had at least 1.5 times higher
adjusted odds of achieving these three out-
comes at month 6 compared to the other bio-
logics cohort (Fig. 1a).

At month 12, 68.0% of the anti-IL-17A
cohort and 65.1% of the other biologics cohort
achieved the primary outcome, for which the
anti-IL-17A cohort had significantly higher
adjusted odds of achieving this outcome
(Fig. 1b). The two cohorts had similar response
rates for PASI100 (40.5% and 37.1%) and
PASI90 (53.9% and 51.7%) at month 12, with
no significant differences between the cohorts
in the adjusted analyses (Fig. 1b).

Quality-of-Life Outcome
At month 6, the anti-IL-17A cohort had a
greater proportion of patients compared to the
other biologics cohort (38.3% and 33.2%) and
significantly higher adjusted odds of achieving
a DLQI score of 0 or 1 (Fig. 1a). At month 12,
the unadjusted response rates for DLQI 0 or 1
were similar between the cohorts (31.9% and
32.4%) and with no significant differences in
the adjusted comparative analysis (Fig. 1b).

Durability of Effectiveness Outcomes
For the first durability of effectiveness outcome
defined in Table 1, the anti-IL-17A cohort had a
greater proportion of patients (53.6% and
41.4%) and significantly higher adjusted odds
(OR 1.8) compared to the other biologics cohort
(Fig. 2). Similarly for the PASI100 durability
outcome (Table 1), the anti-IL-17A cohort had
higher response rates (18.2% and 11.5%) and
significantly higher odds (OR 1.8) compared to

the other biologics cohort. Finally, the anti-IL-
17A cohort also had higher response rates
(35.3% and 24.7%) and significantly higher
odds (OR 1.8) versus the other biologics cohort
of achieving the PASI90 durability outcome
(Fig. 2).

Pairwise Comparisons of Biologics
with IXE

Effectiveness Outcomes
Of all the biologics studied, the proportion of
patients who achieved the primary, PASI100
and PASI90 outcomes was highest for IXE at
month 6, and RIS at month 12, with the adjus-
ted comparative analyses showing no statistical
differences between these two biologics at
either timepoint (Fig. 3a–f). For the primary
outcome, patients treated with IXE had signifi-
cantly higher odds compared to GUS, ADA, and
UST at month 6 (Fig. 3a) and at month 12
compared to BROD and UST (Fig. 3b). Pairwise
comparisons also showed that IXE-treated
patients had significantly higher odds of
achieving PASI100 than TILD, ADA, and UST at
both months 6 and 12, as well as GUS at
month 6, but not at month 12 (Fig. 3c, d). Sig-
nificantly, patients treated with IXE had at least
1.3 times higher odds of achieving PASI90 ver-
sus SEC, BROD, GUS, ADA, and UST at month 6,
as well as versus SEC and UST at month 12
(Fig. 3e, f).

Quality-of-Life Outcome
Except versus ADA at month 6, the adjusted
analyses showed no statistically significant dif-
ferences between IXE and any other biologic for
the DLQI (0,1) outcome at either month 6 or 12
(Fig. 3g, h). Across the biologics, the unadjusted
response rates ranged from 29.9% to 40.0% at
month 6 and 27.6–37.7% at month 12. Between
months 6 and 12, the response rates for DLQI
(0,1) declined for all biologics except for ADA
and GUS, although RIS and IXE maintained the
highest response rates (Fig. 3g, h).

Durability of Effectiveness Outcomes
For the first durability of effectiveness outcome
(Table 1), IXE-treated patients had the highest
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response rate (55.8%) and 1.4–3.0 times higher
odds of achieving this outcome compared to
patients treated with any other biologic
(Fig. 4a). Pairwise comparisons also showed that
IXE-treated patients had significantly higher
odds of maintaining PASI100 or PASI90 from
week 12, through months 6 and 12 compared to
SEC, TILD, GUS, ADA, and UST, with no sig-
nificant differences between IXE and BROD or
RIS (Fig. 4b, c).

Additional Comparisons
A sensitivity analysis using multiple imputation
for missing outcome data for all patients sup-
ported the robustness of the results reported
herein (Supplementary Figs. S1–S4). In addition,
results for the 1678 patients who received the
EMA-approved on-label dosing (Supplementary
Tables 4–6; Supplementary Figs. S5–S8) were
largely comparable to those shown here for all
patients included in PSoHO (Supplementary
Table 1–3; Figs. 1, 2, 3, 4).

DISCUSSION

Building on the published week 12 data [6],
these latest results from the prospective, non-
interventional PSoHO study showed that
patients with moderate-to-severe PsO in the
anti-IL-17A cohort continued to have signifi-
cantly higher odds versus the other biologics
cohort of achieving the primary outcome of
PASI90 and/or sPGA score of 0 or 1 at months 6
and 12. Compared to the other biologics cohort,
the patients in the anti-IL-17A cohort also had
significantly higher odds of achieving PASI100
and PASI90 at month 6, whereas adjusted anal-
yses at month 12 showed no statistically sig-
nificant difference between the two cohorts for
these outcomes. When three different measures
of durability of effectiveness from months 3 to
12 were used, the anti-IL-17A cohort consis-
tently had 1.8 times higher odds of demon-
strating response durability versus the other
biologics cohort.

Fig. 1 Unadjusted response rates and comparative
adjusted odds ratio for primary and secondary outcomes
for the anti-IL-17A and other biologics cohorts at
a month 6 and b month 12. Dermatology Life Quality
Index (DLQI) outcome only included patients with an
available DLQI score of 2 or greater at baseline. For
unadjusted and adjusted response rates, patients with
missing outcomes were imputed as non-responder impu-
tation (NRI). Adjusted analyses were performed using
frequentist model averaging (FMA). Results are statistically
significant if 95% confidence intervals (CIs) of the odds

ratios do not cross 1. For instances that lower CI shows
1.0, *denotes that lower CI is greater than 1. At month 12,
the lower CI for the Psoriasis Area and Severity Index
(PASI)90 and/or Static Physician Global Assessment
(sPGA) score of 0 or 1 odds ratio is 1.040, for PASI100
it is 0.995, and for PASI90 it is 0.968. IL interleukin,
n number of patients who achieved the outcome, N total
number of patients in treatment cohort
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Considering the individual biologics, the
highest unadjusted response rates for the pri-
mary, PASI100 and PASI90 outcomes were
achieved with IXE and BROD at week 12 [6], IXE
followed by RIS at month 6, and RIS followed by
IXE after 1 year of treatment. These response
dynamics may reflect the differing mechanisms
of action between treatment classes, whereby
the anti-IL-17A and IL-17RA biologics showed
the highest effectiveness at month 6, and the IL-
23 biologics and ADA had a slower onset of
action and increasing effectiveness to
month 12. While these response dynamics
reflect the literature that biologics targeting IL-
17 cytokines provide the earliest clinical benefit
[8], they also show that the high level of effec-
tiveness of anti-IL-17A biologics is durable
through 12 months. This is evidenced by the

finding that for complete and almost-complete
skin clearance, RIS and then IXE provided the
greatest clinical benefits at 1 year and that the
comparative adjusted analyses showed no sig-
nificant differences between these two treat-
ments. By completing effectiveness analyses at
three different timepoints over the course of
1 year, PSoHO reveals the varying response
dynamics of different treatment classes and
individual biologics. These data supplement the
recently disclosed information on the patients’
perceived improvements of their psoriasis on a
weekly basis with different treatments through
12 weeks [9], by revealing the response dynam-
ics of different treatment classes and individual
biologics in the longer term. Understanding the
dynamics of clinical improvement of biologics
in a real-world setting can help to inform the

Fig. 2 Unadjusted response rates and comparative
adjusted odds ratio for three different measures of
durability of effectiveness for the anti-IL-17A and other
biologics cohorts. Outcomes include (i) durability of
effectiveness outcome, whereby patients achieve at least
Psoriasis Area and Severity Index (PASI)90 and/or Static
Physician Global Assessment (sPGA) score of 0 or 1 at
week 12 and subsequently achieve either or both of the
following outcomes at months 6 and 12: at least PASI75
or an improvement in sPGA of 2 or more points from
baseline; (ii) PASI100 durability outcome, whereby
patients achieve a PASI100 score at week 12 and subse-
quently at both months 6 and 12; (iii) PASI90 durability

outcome, whereby patients achieve a PASI90 score at
week 12 and subsequently at both months 6 and 12. For
unadjusted and adjusted response rates, patients with
missing outcomes were imputed as non-responder impu-
tation (NRI). Adjusted analyses were performed using
frequentist model averaging (FMA). Results are statistically
significant if 95% confidence intervals (CIs) of the odds
ratios do not cross 1. IL interleukin, n number of patients
who achieved the outcome, N total number of patients in
treatment cohort
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treatment decisions of dermatologists faced
with comparing numerous approved biologics
on a daily basis [3, 10].

Across the included biologics, the response
rates at month 12 ranged from 27.6% to 48.3%
for PASI100 and 41.7–61.4% for PASI90, which
were in general lower than those recorded in
various clinical trials and network meta-analy-
ses (NMAs) [11, 12]. These data may suggest an
efficacy-effectiveness gap exists for some of the
studied biologics [13–15], but may also result
from the conservative approach adopted in
PSoHO of imputing missing data as non-re-
sponse. Similarly, PSoHO reported a much
lower and narrower range of DLQI (0,1)
response rates compared to those reported in

clinical trials over 1 year of biologic treatment
[3, 4, 16]. Studies have consistently shown that
IL-17A and IL-17RA biologics yield higher DLQI
(0,1) responses at week 12 compared to other
biologics [17], yet PSoHO facilitated the evalu-
ation of the comparative effect of biologics on
patients’ quality of life beyond 12 weeks and in
a real-world setting. Overall, with DLQI (0,1)
response rates of 29.9–40.0% at month 6 and
27.6–37.7% at month 12, PSoHO showed that
the response rates were similar among all bio-
logics, despite the heterogeneity of the phar-
macodynamic and pharmacokinetic properties
of the included biologics. The discrepancy with
clinical trial data [11] and reduction in DLQI
response rates for many biologics from month 6
to month 12 may reflect a shift in patient
expectations over time away from skin clear-
ance and towards other factors affecting quality
of life.

Relative to IXE, PASI100 responses with
BROD were higher at week 12 [6], but lower
through month 12. In alignment with previous
research, this trend is likely attributable to the
higher discontinuation rate for BROD than IXE
and the conservative non-responder imputation
approach to handling missing data [18]. Of the
anti-IL-17A biologics, IXE showed higher
response rates and odds ratios for all outcomes
and at all timepoints compared to SEC, which
confirms the findings of many long-term NMAs
[3, 4, 16]. PSoHO also confirmed the week 12
results from the IXORA-R head-to-head study
that showed IXE delivers patients complete skin
clearance more rapidly than GUS [19–21].
Although the IXORA-R study showed no dif-
ference in efficacy between IXE and GUS at
week 24 [3, 22], PSoHO contrarily showed that
IXE-treated patients had higher response rates
and significantly higher odds of achieving
PASI100 and PASI90 at month 6 compared to
GUS-treated patients. These differences in
treatment effectiveness are unlikely to be
attributable to differences in patients’ charac-
teristics in the two treatment groups since
PSoHO accounts for potential confounders,
such as the higher frequency of biologic-expe-
rienced patients in the GUS treatment group [6].
In terms of effectiveness of the different IL-23
inhibitors, a recent real-world study of 233

bFig. 3 Unadjusted response rates and comparative
adjusted odds ratios for primary and secondary outcomes
for ixekizumab versus other individual biologics. First row:
primary outcome of Psoriasis Area and Severity Index
(PASI)90 and/or Static Physician Global Assessment
(sPGA) score of 0 or 1 at a month 6 and b month 12.
Second row: PASI100 at c month 6 and d month 12.
Third row: PASI90 at e month 6 and f month 12. Fourth
row: Dermatology Life Quality Index (DLQI) score of 0 or
1 at g month 6 and h month 12. DLQI outcome only
included patients with an available DLQI score of 2 or
greater at baseline. For unadjusted and adjusted response
rates, patients with missing outcomes were imputed as
non-responder imputation (NRI). Adjusted analyses were
performed using frequentist model averaging (FMA).
Results are statistically significant if 95% confidence
intervals (CIs) of the odds ratios do not cross 1. For
instances that lower CI shows 1.0, *denotes that the result
is significant as lower CI is greater than 1. For the PASI90
and/or sPGA score of 0 or 1 odds ratios, the lower CI for
ixekizumab (IXE) vs. guselkumab (GUS) is 1.023 at
month 6, and IXE vs. brodalumab (BROD) is 1.047 at
month 12. For the PASI100 odds ratios at month 12, the
lower CI for IXE vs. secukinumab (SEC) is 0.959, IXE vs.
tildrakizumab (TILD) is 1.044 and IXE vs. adalimumab
(ADA) is 1.031. For the PASI90 odds ratios at month 12,
the lower CI for IXE vs. SEC is 1.027 and IXE vs. BROD
is 0.993. For the DLQI (0,1) odds ratios, the lower CI for
IXE vs. GUS is 0.967 and IXE vs. ADA is 1.026 at
month 6 and IXE vs. SEC is 0.991 at month 12. ADA
adalimumab, BROD brodalumab, n number of patients
who achieved the outcome, N total number of patients in
treatment group, RIS risankizumab, UST ustekinumab
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patients in Italy found that three IL-23 anti-
bodies, GUS, RIS, and TILD, were similarly
effective for patients through 28 weeks [23]. In
contrast, the global PSoHO study of 1981
patients found that RIS showed higher response
rates for all outcomes compared to GUS and
TILD. Although the reasons for this variability
are unclear, these results may be attributable to
differences in patients’ baseline characteristics,
pharmacodynamics, pharmacokinetics, or dos-
ing frequency [19–21]. These individual treat-
ment effectiveness analyses confirm the
importance of considering treatments individ-
ually, as biologics within a treatment class are
not equally effective [3].

Various studies have posited that certain
patients respond more rapidly and maintain
high-level skin responses to treatment, which
has given rise to the term ‘‘super responders’’
[24]. In the context of psoriasis, there are varied

definitions of a super responder without con-
sensus [24–26]. According to the literature,
super responders are reported to be younger,
biologic-naive patients with an earlier disease
onset and with lower rates of obesity, and dia-
betes mellitus [24]. Adjusting for many of these
potentially confounding factors, PSoHO com-
pared biologics using a more stringent assess-
ment of ‘‘super response’’ than previously
studies have applied [6, 10], namely the
achievement of PASI100 at week 12 and main-
tenance of this response at both months 6 and
12. Unadjusted analyses showed IXE, BROD,
and RIS had the highest response rates ranging
from 18% to 20% and with adjusted analyses
showing no significant difference between IXE
and either BROD or RIS. Significantly, patients
treated with IXE had higher odds of achieving
this PASI100 durability outcome, as well as the
PASI90 durability outcome versus SEC, GUS,
TILD, ADA, and UST. Taken together, PSoHO’s
comparative, real-world data indicates that the
durability of high-level responses or ‘‘super
response’’ over 1 year is not a characteristic
inherent to specific classes of biologic but rather
relies on the specific properties exhibited by
each individual biologic.

Despite some differences in PASI outcomes
between biologic treatment classes, these data
do not determine one particular mechanism of
action as superior in terms of high-level skin
responses. Rather, these real-world findings
indicate that modern, last-generation biologics
have similar effectiveness at month 12 [3, 22].
As such, clinicians should choose a more com-
prehensive approach and consider additional
criteria, such as speed of clinical improvement,
effectiveness in special areas, and the patient’s
demographic and disease profile [2, 27, 28]. For
example, previous PSoHO data showed that a
patient’s clinical response to some treatments
may be affected by the presence of comorbid
PsA, prior exposure to biologics [5], or psoriasis
localized in specific areas of the body [29].
Aligning treatment choice with the patient’s
expectations and needs is also critical, with
PSoHO comparative data showing the variabil-
ity across biologics in patient-reported
improvements in psoriasis signs and symptoms
[9].

bFig. 4 Unadjusted response rates and comparative
adjusted odds ratios for durability of effectiveness out-
comes for ixekizumab versus other individual biologics.
Outcomes include a durability of effectiveness outcome,
whereby patients achieve at least Psoriasis Area and
Severity Index (PASI)90 and/or Static Physician Global
Assessment (sPGA) score of 0 or 1 at week 12 and
subsequently achieve either or both of the following
outcomes at months 6 and 12: at least PASI75 or achieving
an improvement in sPGA of 2 or more points from
baseline; b PASI100 durability outcome, whereby patients
achieve a PASI100 score at week 12 and subsequently at
both months 6 and 12; c PASI90 durability outcome,
whereby patients achieve a PASI90 score at week 12 and
subsequently at both months 6 and 12. For unadjusted and
adjusted response rates, patients with missing outcomes
were imputed as non-responder imputation (NRI).
Adjusted analyses were performed using frequentist model
averaging (FMA). Results are statistically significant if 95%
confidence intervals (CIs) of the odds ratios do not cross 1.
For instances that lower CI shows 1.0, *denotes that the
result is significant as lower CI is greater than 1. In c the
lower CI for ixekizumab (IXE) vs. secukinumab (SEC)
odds ratio is 1.013. ADA adalimumab, BROD brodalumab,
CI confidence interval, FMA frequentist model averaging,
GUS guselkumab, n number of patients who achieved the
outcome, N total number of patients in treatment group,
NRI non-responder imputation, RIS risankizumab, TILD
tildrakizumab, UST ustekinumab
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Limitations of this study include the group-
ing of non-anti-IL-17A biologics into a single
category and that pairwise comparisons of
individual treatment effectiveness were com-
pleted relative to IXE only. With respect to the
analyses, the highest proportion of patients
were prescribed IXE translating to higher sta-
tistical precision, whereas some of the treat-
ment groups contained low patient numbers,
leading to less stability of models and broader
confidence intervals. While generalizability is
increased by having multiple centers across
many countries, different countries may have
various levels of access to treatment and not all
treatments are registered or reimbursed in dif-
ferent countries, increasing the variability
within some treatment groups. As a prospective,
observational study with non-randomized
treatment selection, PSoHO is subject to various
forms of bias, including selection bias that may
result in confounding, participation bias, and
measurement error. However, the application of
the machine-learning FMA statistical method-
ology in PSoHO is a strength of this study as it
mitigates some of the typical limitations of
observational trials, including confounding
that can result in selection and other forms of
bias. See statistical appendix for further details.

CONCLUSION

Building on the 12-week PSoHO data [6], these
latest results directly compare the long-term
effectiveness and durability of different biolog-
ics through 12 months for patients with mod-
erate-to-severe PsO in the real-world setting.
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