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Purpose: Both brodalumab and guselkumab improve skin clearance in patients with mod-
erate-to-severe plaque psoriasis after inadequate response to ustekinumab. In the absence of
a direct head-to-head comparison, the relative efficacy of brodalumab and guselkumab in
non-responders to ustekinumab were compared using a matching-adjusted indirect compar-
ison (MAIC).

Patients and Methods: Individual patient data for brodalumab (n = 121) were pooled from
the AMAGINE-2 and -3 trials and adjusted using a propensity score reweighting method, so
that baseline and week 16 characteristics matched the aggregate published data of patients
with an inadequate response to ustekinumab who switched to guselkumab (n = 135) in the
NAVIGATE trial.

Results: After inadequate response to ustekinumab, brodalumab resulted in significantly
higher psoriasis area and severity index (PASI) 90 rates versus guselkumab at post-treatment
switch week 12 (62.7% vs 48.1%, relative difference 14.6% [95% confidence interval [CI]
5.3-23.9], p = 0.002 [number needed to treat [NNT] = 6.8]) and week 36 (63.7% vs 51.1%;
relative difference 12.6% [95% CI 4.1-21.0]; p = 0.004 [NNT = 7.9]) and PASI 100 rate at
week 36 (40.3% vs 20.0%; relative difference 20.3% [95% CI 11.8-28.7]; p < 0.001 [NNT =
4.9).

Conclusion: In this MAIC, brodalumab was associated with greater improvements than
guselkumab in inadequate responders to ustekinumab. Switching to brodalumab in such
patients may be a more effective strategy than switching to guselkumab.
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Introduction

Improved understanding of the pathogenesis of plaque psoriasis has resulted in
significant advances in the treatment of patients through the development of
targeted biological therapies. These therapies include the tumor necrosis factor
(TNF)-a inhibitors, which were the first biologics to be widely used, as well as
newer agents, such as ustekinumab, which targets the interleukin (IL)-12/23 path-
way and, more recently, IL-17 inhibitors, including secukinumab and ixekizumab,
which bind only to the IL-17A ligand, and brodalumab, which targets the 1L-17-
receptor A, as well as IL-23 inhibitors, including guselkumab, tildrakizumab, and
risankizumab. IL-17 and IL-23 inhibitors have shown improved efficacy with
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higher rates of skin clearance than TNF-a inhibitors or
ustekinumab in comparative studies.'®

However, despite the efficacy of biological therapies,
many patients fail to respond initially or discontinue ther-
apy due to loss of response over time or treatment-related
adverse effects. In these patients, switching to an alterna-
tive biological agent may be an option. Given the increas-
ing number of biologics available for the treatment of
psoriasis, data on the relative efficacy of available treat-
ment options in different patient populations, including
those who have switched from another biological agent,
are important to help optimize clinical decision making.
However, there are few direct head-to-head studies com-
paring different biologic therapies, especially in biologic
failures.

In the absence of comparative randomized controlled
trials, indirect comparisons can be used to estimate the
relative efficacy of treatments. One such method is the use
of matching-adjusted indirect comparison (MAIC), which
can assess the comparative efficacy of two treatments
using data from different trials.®'® This approach requires
individual patient-level data (IPD) for one of the treat-
ments, which can then be reweighted to match aggregate
published data for a comparative treatment in a similar
population. Reweighting involves matching the mean
baseline characteristics of patients with IPD with those
reported for the trial without IPD. This approach is
a form of propensity score weighting in which patients
with IPD are weighted by their inverse odds of being in
that group versus the other treatment group (in this case
the trial with only published aggregate data). MAIC can be
used in the absence of a common comparator arm, in
which case it is described as an unanchored comparison,
and can adjust for cross-trial differences in baseline char-
acteristics, reduce sensitivity to effect measures, resolve
differences in study outcome definitions and deal with
incomplete evidence networks. This methodology has pre-
viously been described in detail by Signorovitch et al®'”
and has been widely employed to provide comparative
clinical efficacy data, especially in health care technology
appraisal,'' and has previously been used to compare
treatments for psoriasis where no direct comparison is
available.”'*"?

Both brodalumab and guselkumab have been reported
to improve skin clearance outcomes in inadequate respon-
ders to ustekinumab compared with continued ustekinu-
mab treatment.®'* However, they have not been directly
compared in a randomized trial. In this MAIC, aggregate

data from the NAVIGATE trial of guselkumab® and pooled
IPD from the AMAGINE 2/3 trials of brodalumab' were
used to provide a robust comparison of the relative effi-
cacy of the two treatments in patients with moderate-to-
severe plaque psoriasis and an inadequate response to
ustekinumab.

Methods

Aggregate data for guselkumab were derived from the pub-
lished NAVIGATE trial (NCT02203032)® and IPD for bro-
dalumab were pooled from the AMAGINE-2 (NCTO
1708603) and AMAGINE-3 trials (NCT01708629)." All
three trials included patients aged 1875 years who were
candidates for biologic therapy for stable moderate-to-
severe plaque psoriasis (minimum 6 months’ duration) with
a psoriasis area and severity index (PASI) score of >12,
a physician’s global assessment (PGA) or investigator’s glo-
bal assessment (IGA) score of >3, and involvement of >10%
of body surface area.

NAVIGATE was a Phase III, randomized, double-blind
trial that evaluated skin clearance in patients treated with
guselkumab who previously had an inadequate response to
ustekinumab (Figure 1). Patients received ustekinumab 45
or 90 mg at weeks 0 and 4 of a 16-week open-label run-in
period. Patients with an inadequate response at week 16
were randomized to continued ustekinumab or guselkumab
100 mg (at weeks 16, 20, 28, 36 and 44).

AMAGINE-2 and —3 were two Phase III trials, iden-
tical in design, in which patients were randomized
(2:2:1:1) to double-blind treatment with brodalumab
140 mg, brodalumab 210 mg, ustekinumab 45 mg (if
body weight <100 kg) or 90 mg (if body weight
>100 kg), or placebo (Figure 1). Patients receiving usteki-
numab who did not have an adequate response at week 16,
were switched to rescue treatment of brodalumab 210 mg
every 2 weeks. Rescue treatment was blinded until the
study was unblinded.

In the AMAGINE 2/3 trials, inadequate response to
ustekinumab at week 16 was defined as a single static
PGA (sPGA) >3 or sPGA >2 over a 4-week period. The
sPGA that was used had a 6-point scale (0 to 5). In the
NAVIGATE trial, the definition of inadequate response
was an IGA >2, using a 5-point scale (0 to 4) at week
16. Full details of these studies have been previously
reported.'

This MAIC was unanchored due to the absence of an
appropriate common comparator trial arm and was con-
ducted according to the statistical methodology described
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Figure | Trial designs of NAVIGATE and AMAGINE 2/3. In AMAGINE-2 and -3, at week 12, patients who were originally randomized to brodalumab underwent repeat
randomization (2:2:2:1) to one of four maintenance regimens: brodalumab at 210 mg every 2 weeks, 140 mg every 2 weeks, 140 mg every 4 weeks, or 140 mg every 8
weeks. Patients who were originally randomized to placebo were switched to brodalumab at a dose of 210 mg every 2 weeks. Patients who were originally randomly
assigned to receive ustekinumab and had an adequate response continued to receive ustekinumab every 12 weeks until week 52. These details are reported in more detail in

Lebwohl et al 2015.

Abbreviations: IGA, investigator’s global assessment; sPGA, static physician’s global assessment.

by Signorovitch et al”*'® Pooled IPD from the AMAGINE-
2 and -3 trials were adjusted using a propensity score
reweighting method such that baseline and week 16 char-
acteristics matched the aggregate published data of
patients with an inadequate response with ustekinumab
who switched to guselkumab in in the NAVIGATE trial.

Baseline characteristics of patients that were matched
were age, sex, body mass index, presence of psoriatic
arthritis, duration of disease, previous topical treatment,
previous phototherapy, previous systemic treatment, and
previous anti-TNF  treatment. Mean PASI and
Dermatology Life Quality Index (DLQI) score at time of
switch from ustekinumab (week 16) were also matched.

All statistical analyses were performed using SAS ver-
sion 9.4 or higher (SAS Institute Inc., Cary, North
Carolina, USA). The Newton—Raphson algorithm was
applied to determine appropriate weighting of matching
variables using the NLPNRA subroutine within the PROC
IML. The distribution of weights for each analysis was
inspected to check for the presence of any extreme
weights.

Efficacy endpoints were the proportions of patients
who achieved PASI 90 at weeks 12 and 36 post-
treatment switch (ie, weeks 28 and 52 since baseline,
respectively), PASI 100 (week 36), PGA success (weeks
12 and 36), defined as PGA score of 0/1 with >2 grade
improvement from time of switching, and DLQI score of
0/1 (week 36). Weighted analysis of these endpoints was
conducted with the brodalumab IPD and guselkumab
aggregated data and adjusted proportions and risk differ-
ences were calculated using a multivariate linear regres-
sion model. Numbers needed to treat (NNT) for the
difference between brodalumab and guselkumab were
also calculated for each endpoint. Missing data were
accounted for by non-responder imputation ie, patients
with missing data were counted as no response.

Results

In the NAVIGATE trial,® 871 patients received open-label
ustekinumab (45 mg or 90 mg) at weeks 0 and 4. At week
16, 268 patients had an inadequate response to ustekinu-
mab and were randomized to double-blind treatment with

Psoriasis: Targets and Therapy 2021:11

125

Dove:


https://www.dovepress.com
https://www.dovepress.com

Hampton et al

Dove

continued ustekinumab (n =
100 mg (n = 135); the 135 patients who switched from
ustekinumab to guselkumab were included in this analysis.

In the AMAGINE-2 and —3 trials,’ 124 of 590 patients
(21.0%) had an inadequate response to ustekinumab at
week 16 (70 with a single sPGA >3 at week 16 and 54
with a SPGA >2 over a 4-week period) and were switched

133) or to guselkumab

to brodalumab; three patients had missing data and were
excluded from the analyses. After reweighting, the effec-
tive sample size was 90 patients for PASI 90 and PASI
100, 89 for PGA and 75 for DLQI.

Baseline characteristics of patients before and after
reweighting are shown in Table 1. Cross-trial differences
between brodalumab and guselkumab treatment arms
existed before reweighting, with brodalumab patients hav-
ing higher mean PASI and DLQI scores, and a higher
proportion of patients having received prior biologic treat-
ment with anti-TNF agents. After reweighting, baseline
characteristics were similar. Patients had a mean age of
44 years, 70% were male, mean duration of psoriasis was
18 years and mean PASI score at time of treatment switch
was 9.8.

Overall, brodalumab was associated with significantly
higher efficacy response rates compared to guselkumab.
After an inadequate response to ustekinumab, brodalumab
resulted in statistically significant higher PASI 90 rates
compared to guselkumab at post-treatment switch week
12 (62.7% vs 48.1%, relative difference [RD] 14.6%
[95% confidence interval [CI] 5.3-23.9], p = 0.002,
[NNT for the difference between brodalumab and guselk-
umab 6.8]) and week 36 (63.7% vs 51.1%; RD 12.6%
[95% CI 4.1-21.0]; p = 0.004, [NNT 7.9]) and PASI 100

Table | Baseline Characteristics of Patients

rate at week 36 (40.3% vs 20.0%; RD 20.3% [95% CI
11.8-28.7]; p < 0.001, [NNT 4.9]) (Table 2/Figure 2).

Brodalumab also resulted in significantly higher PGA
success rates at week 12 (50.2% vs 31.1%; RD 19.1%
[95% CI: 8.3-29.9]; p < 0.001 [NNT 5.2]) and week 36
(50.0% vs 36.3% RD 13.7% [95% CI 1.1-26.4]; p = 0.033
[NNT 7.3]). More patients had DLQI scores 0/1 at week
36 with brodalumab (52.5% vs 38.8%; RD 13.7% [95% CI
0.8-26.5]); p = 0.037 [NNT 7.3] (Figure 2).

Because of the difference between trials in the defini-
tion of an inadequate response, efficacy in patients switch-
ing from ustekinumab to brodalumab was assessed
according to PGA score at week 16 (Table 3). There was
a clear trend towards fewer patients with higher PGA
scores at time of treatment switch achieving PASI 90/100
at 36 weeks. There was little difference between propor-
tions of patients with a PGA of 2/3 achieving PGA success
(0/1) at 12 or 36 weeks; however, fewer patients with PGA
of 4/5 at time of treatment switch achieved PGA success.

Discussion

In this MAIC, brodalumab was associated with statistically
significantly higher complete clearance rates (PASI 100),
PASI 90 and PGA/IGA responder rates compared to
guselkumab at 36 weeks after an inadequate response to
ustekinumab. NNT for brodalumab versus guselkumab
ranged from 4.9 for PASI 100 at week 36 to 7.9 for
PASI 90 at week 36.

Comparative controlled trials have shown the superior
efficacy of brodalumab and guselkumab versus other psor-
iasis treatments.'"'>'® In patients with moderate-to-
severe plaque psoriasis, week 12 PASI 100 response

Brodalumab Before Reweighting | Brodalumab After Reweighting Guselkumab
(n=121) (n=90) (n=135)
Age (years), mean 47.1 442 442
Gender, male, % 717 70.4 70.4
BMI, mean, kg/m? 322 303 30.3
Psoriatic arthritis, % 27.5 20.7 20.7
Duration of disease (years), mean 18.0 18.2 18.2
Prior topical psoriasis treatment, % 87.5 94.8 94.8
Prior phototherapy, % 483 51.9 51.9
Prior systemic psoriasis treatment, % 442 59.3 59.3
Prior anti-TNF, % 30.8 237 237
PASI week 16 1.1 9.8 9.8
DLQI week 16 8.5 7.5 7.5

Abbreviations: BMI, body mass index; DLQI, Dermatology Life Quality Index; PASI, psoriasis area and severity index; TNF, tumor necrosis factor.
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Table 2 PASI 90, PASI 100, PGA and DLQI Rates with Brodalumab and Guselkumab After Switching from Ustekinumab

Endpoint Weeks Brodalumab, Brodalumab, After Guselkumab Unanchored Risk | P-value Effective NNT
After Before Reweighting Difference (Bro- Sample
Switch Reweighting Gus) Size
PASI 90 12 57.9% (48.1-67.6%) 62.7% (58.8-66.7%) 48.1% (39.7-56.6%) 14.6% (5.3-23.9%) 0.002 90.2 6.8
36 58.7% (57.1-60.2%) 63.7% (63.2-64.2%) 51.1% (42.7-59.5%) 12.6% (4.1-21.0%) 0.004 90.2 79
PASI 100 36 37.2% (37.0-37.4%) 40.3% (35.2-45.3%) 20.0% (13.3-26.7%) 20.3% (11.8-28.7%) <0.001 90.2 4.9
PGA success 12 50.0% (48.8-51.2%) 50.2% (42.8-57.6%) 31.1% (23.3-38.9%) 19.1% (8.3-29.9%) <0.001 89.2 52
36 50.0% (46.5-53.5%) 50.0% (40.3-59.7%) 36.3% (28.2-44.4%) 13.7% (1.1-26.4%) 0.033 89.2 73
DLQI 0/1 36 45.1% (40.4-49.8%) 52.5% (43.8-61.2%) 38.8% (29.4-48.2%) 13.7% (0.8-26.5%) 0.037 74.8 73

Note: NNT is based on difference in responder rates between brodalumab and guselkumab (ie represents the average number of patients needed to be treated with
brodalumab for one more patient to achieve the efficacy measure compared with guselkumab.
Abbreviations: DLQI, Dermatology Life Quality Index; PGA, physician’s global assessment; NNT, number needed to treat; PASI, psoriasis area and severity index.

rates were significantly higher with brodalumab 210 mg
than with ustekinumab in the AMAGINE-2 (44% vs 22%,
P < 0.001) and AMAGINE-3 studies (37% vs 19%, P <
0.001)." Previous use of biologics did not impact the
efficacy of brodalumab, with similar results in patients
with or without previous exposure.'” Brodalumab has
also been reported to result in significant improvement in
patients who failed on IL-17A inhibitors.'® This may
reflect its different mode of action since it binds to the
IL-17 receptor A and directly inhibits the action of multi-
ple pro-inflammatory IL-17 family cytokines (IL-17A, A/
F, F, C and E), whereas secukinumab and ixekizumab bind
to the IL-17A ligand.'® > Guselkumab has shown superior
efficacy compared with secukinumab'® and adalimumab,
including in adalimumab non-responders.®'® In the
NAVIGATE trial, patients treated with ustekinumab who
did not achieve an IGA score of 0/1 by week 16 derived
significant benefit from switching to guselkumab.®
Brodalumab and guselkumab have also shown effective-
ness in long-term, real-world settings, including in patients
with failure to anti-IL17 therapies.>* °

In the absence of direct comparative trials of biological
therapies for psoriasis, several network meta-analyses
have been performed. In one of these, both brodalumab
and guselkumab were shown to have greater short-term
efficacy (ie, 10-16 weeks) when given as induction ther-
apy than tildrakizumab, ustekinumab, TNF-o inhibitors
and non-biologic systemic treatments at inducing all levels
of PASI response.27 In addition, brodalumab, but not
guselkumab, was significantly more effective than secuki-
numab and no significant differences in efficacy were
reported between brodalumab and guselkumab.?’ Another
network meta-analysis to determine the relative efficacy
and safety of guselkumab compared to other biologics as
induction therapy also concluded no difference to

brodalumab with regard to achieving PASI 90.%*
A network meta-analysis of 60 randomized clinical trials
of approved biological and oral treatments for psoriasis
that assessed both short-term (10-16 weeks) as well as
long-term efficacy (44-60 weeks) reported the highest
PASI response rates at both timepoints with risankizumab,
brodalumab, guselkumab and ixekizumab.?’ Similarly,
a network meta-analysis reported that brodalumab and
guselkumab, along with risankizumab, were the most
effective biologics in achieving PASI outcomes at
one year, with no significant difference between these
therapies.’® A network meta-analysis of clinical benefit
over the first 16 weeks of therapy, based on area-under-
the-curve for PASI 75, PASI 90, and PASI 100, suggested
consistently greater benefit with the anti-IL-17 biologics
ixekizumab and brodalumab versus IL-23 inhibitors, sug-
gesting a more rapid onset of action.’

No previous studies have involved a direct head-to-
head comparison of brodalumab and guselkumab in any
patient group. This MAIC was conducted in the absence
of an appropriate common comparator arm (ie, analysis
was unanchored) and aimed to address a gap in clinical
data by reweighing IPD for brodalumab versus aggregate
published data for guselkumab to compare their relative
efficacy in inadequate responders to ustekinumab. The
potential for a small effective sample size following
matching is a known limitation of MAIC, so IPD data
were pooled from the AMAGINE-2 and -3 studies.
Pooling IPD data is a recognized methodology to
increase the potential effective sample size in MAIC.*
The effective sample size was not much lower than the
number of patients with IPD, providing a sufficient num-
ber for a robust comparison and confirming that the
brodalumab and guselkumab study populations were
comparable.
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Figure 2 Forest plot of PASI 90, PASI 100, PGA success and DLQI 0/1 rates at 12 and 36 weeks after switching from ustekinumab.
Abbreviations: Cl, confidence interval; DLQI, Dermatology Life Quality Index; PASI, psoriasis area and severity index; PGA, physician’s global assessment.

Statistically significantly higher response rates were
seen for brodalumab compared with guselkumab for all
assessed endpoints. Importantly, a higher proportion of
patients achieved complete and almost complete skin
clearance with brodalumab, an endpoint that is increas-
ingly recognized as a clinically achievable outcomes for
many patients.*> At 36 weeks after switching from usteki-
numab, NNT for PASI 100 was 4.9, meaning that on
average one more will achieve complete skin clearance
with brodalumab compared with guselkumab when 5 addi-
tional patients have been treated with brodalumab. These

skin improvements were accompanied by a significantly
greater improvement in quality-of-life with brodalumab
(NNT of 7.3 for DLQI 0/1 at 36 weeks).

One possible limitation is that MAIC is based on the
assumption that all effect modifiers and prognostic factors
have been accounted for in the analysis. If this is not the case,
the results can be affected by residual bias. Results may be
confounded by differences between patient populations that
were not measured or reweighted (eg, geographic regions
where studies were conducted, co-morbidities, concomitant

medications, etc) and unobserved differences between

Table 3 PASI 90, PASI 100, and PGA Rates According to PGA Score at Time of Switching from Ustekinumab to Brodalumab

PGA at Treatment Switch

PASI 90 Week 36

PASI 100 Week 36

PGA Success Week 12

PGA Success Week 36

2 (n=53)
3 (n=49)
4/5 (n=18)

41 (77.4%)
24 (49.0%)
6 (33.3%)

27 (50.9%)
16 (32.7%)
2 (11.1%)

27 (50.9%)
28 (57.1)
5 (27.8%)

27 (50.9%)
27 (55.1%)
6 (33.3%)

Abbreviations: PGA, physician’s global assessment; PASI, psoriasis area and severity index.
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patient populations. The MAIC approach also assumes that
the studied cohort (ie, after reweighing and matching of IPD
from one trial to aggregate data from the other trial) is
representative of the overall target study population.

One important difference between studies was the defi-
nition of an inadequate response to ustekinumab at 16
weeks. In the AMAGINE-2 and —3 trials,! this was
defined as a single sSPGA >3 or sPGA >2 over a 4-week
period, using a 6-point scale, whereas in the NAVIGATE
trial [6], the definition of inadequate response was an IGA
>2 using a 5-point scale. Although it is likely that both
treatment groups were generally well-aligned, it may be
that the brodalumab treatment arm included patients with
slightly more severe disease. Analysis of patients switch-
ing from ustekinumab to brodalumab suggests that those
with higher PGA scores at time of switch were less likely
to achieve PASI 90 or 100, suggesting a potential bias in
favor of guselkumab in the comparison. However,
reweighting of characteristics related to disease severity
should have addressed this slight imbalance.

In addition, this indirect comparison was based on
efficacy endpoints only and does not take into account
any potential differences between treatments in safety
and tolerability, which need to be considered in therapy
choice. However, previous meta-analyses have suggested
both treatments are generally well tolerated with a similar
safety profile.** Also, patients only received treatment for
36 weeks after switching and long-term comparison of
maintenance treatment would be useful.

Conclusions

In conclusion, this MAIC provides indirect evidence that bro-
dalumab is associated with greater improvements than guselk-
umab in inadequate responders to ustekinumab after 12 and 36
weeks of treatment. Although the sample size is small, a trend
was seen that indicates a higher PGA score at switch resulted in
less patients achieving the efficacy outcomes. Switching to the
IL-17 receptor inhibitor brodalumab in patients who fail to
achieve a response with ustekinumab may be a more effective
strategy than switching to the IL-23 inhibitor guselkumab,
although a direct comparative randomized controlled trial is
needed to provide more definitive evidence.
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