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ABBREVIATIONS

AE adverse event
ACR American College of Rheumatology
ANCOVA analysis of covariance
APR apremilast
b.i.d. twice-daily
BSA body surface area
CASPAR Classification Criteria for Psoriatic Arthritis
CDAI Clinical Disease Activity Index
cl confidence interval
CMH Cochran—Mantel-Haenszel
CRP C-reactive protein
DAS28 28-joint Disease Activity Score
DB double-blind
DMARD disease-modifying anti-rheumatic drug
EE early escape
ESR erythrocyte sedimentation rate
FACIT-F Functional Assessment of Chronic lliness Therapy — Fatigue
FAS full analysis set
HAQ-DI Health Assessment Questionnaire—Disability Index
LOCF last observation carried forward
LS mean least squares mean
MASES Maastricht Ankylosing Spondylitis Enthesitis Score
MCID minimal clinically important difference
MTX methotrexate
NSAID nonsteroidal anti-inflammatory drug
PASI Psoriasis Area and Severity Index
PP per-protocol
PsA psoriatic arthritis
PsARC Psoriatic Arthritis Response Criteria
RCT randomized controlled trial
RR relative risk
SAE serious adverse event
SD standard deviation
SE standard error
SF-36 Short Form (36) Health Survey
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SF-36v2 Short Form (36) Health Survey, version 2
SJC swollen joint count

TJC tender joint count

TNF alpha tumour necrosis factor alpha

VAS visual analogue scale

WDAE withdrawal due to adverse event
WwLQ-25 25-Item Work Limitations Questionnaire
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EXECUTIVE SUMMARY

Introduction

Psoriatic arthritis (PsA) is a heterogeneous disease associated with multiple and variable clinical
features. Patients suffer from chronic inflammatory peripheral arthritis and may also suffer from skin
and nail disease, axial disease, dactylitis, and enthesitis, highlighting how this disease impacts on more
than just the joints of the patient.”* The prevalence of PsA is suggested to be similar to that of
rheumatoid arthritis® and it is estimated to vary from 0.3% to 1% of the population.! Nonsteroidal anti-
inflammatory drugs (NSAIDs), disease-modifying anti-rheumatic drugs (DMARDs; i.e., methotrexate
[MTX], sulfasalazine, leflunomide), immunosuppressives (cyclosporine), and tumour necrosis factor
alpha (TNF alpha) inhibitors (i.e., etanercept, infliximab, golimumab, adalimumab, certolizumab) are the
typical drug therapies use to treat PsA.2

Apremilast is an orally administered small-molecule inhibitor of phosphodiesterase-4 (PDE4) for the
treatment of PsA.* The Health Canada Notice of Compliance (NOC) is to be used alone or in combination
with MTX, for the treatment of active PsA in adult patients who have had an inadequate response,
intolerance, or contraindication to a prior DMARD. Apremilast is also approved for the treatment of
adult patients with moderate to severe plaque psoriasis who are candidates for phototherapy or
systemic therapy.? The Health Canada—recommended dose for adult patients is 30 mg twice daily, and
an initial titration schedule is required.*

The objective of this review is to perform a systematic review of the beneficial and harmful effects of
apremilast for the treatment of active PsA in adult patients who have had an inadequate response,
intolerance, or contraindication to a prior DMARD.

Results and Interpretation

Included Studies

Three manufacturer-sponsored, phase 3, multi-centre, randomized, double-blind, placebo-controlled
trials, which were almost identical in design (PALACE-1 [N = 504], PALACE-2 [N = 484], and PALACE-3 [N
= 505]), met the inclusion criteria for this systematic review. The trials included adults with a diagnosis
of PsA of at least six months’ duration. In addition, patients were required to have active PsA at time of
screening. PALACE-3 also included patients with at least one > 2 cm plaque psoriasis lesion in addition to
active PsA. All three trials were three-arm superiority studies evaluating the efficacy and safety of
apremilast 20 mg orally twice daily (b.i.d.), or apremilast 30 mg orally b.i.d. compared with identically
appearing placebo over a double-blinded duration of 24 weeks. The primary efficacy end point in all
three included studies was the proportion of patients in each treatment group who achieved an ACR20
response at week 16. Patients are considered ACR20 responders if they had at least 20% improvement
from baseline in swollen and tender joint counts as well as for any three of the five ACR criteria. At week
16, all patients whose tender joint count (TJC) and swollen joint count (SJC) had not improved by > 20%
were required to enter early escape (EE) to blinded active treatment. Patients in the placebo group who
met EE criteria were to be re-randomized in a 1:1 ratio in a blinded fashion to receive either apremilast
20 mg b.i.d. or apremilast 30 mg b.i.d., with the dose of apremilast being titrated during the first week
of active treatment from week 16 onwards. All trials included a dose-blind active treatment period
(weeks 24 to 52), and an ongoing open-label, long-term safety phase. Only apremilast 30 mg orally b.i.d.
is the Health Canada—approved dose for the treatment of active PsA, and therefore only data for this
dose are included in the current report.
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No trials directly comparing apremilast with DMARDs or with biologic response modifiers were found in
the scientific literature. All three trials had an appropriate randomization strategy, with generally similar
treatment groups at baseline. By week 24, a large proportion of the patients in each study had
discontinued initially assigned treatments, either by meeting the escape criteria at week 16, or because
of lack of efficacy, adverse events, or patient withdrawal. This means that a substantial proportion of the
outcome data at week 24 had to be imputed based on an intention-to-treat (ITT) analysis. Therefore,
this limits the ability to make assertions about the results beyond the week 16 time point. Statistical
significance of outcomes was assessed according to a hierarchical analysis plan and the Hochberg
procedure for multiple testing. Instances where the higher order comparison failed to reach the pre-
specified threshold for statistical significance, the subsequent comparisons were also deemed not
statistically significant. Outcomes not included in the hierarchical analysis plan were considered
exploratory in the review and the results should be interpreted with caution because of the increased
risk of type 1 error.

Efficacy

The primary efficacy outcome in all three trials was ACR20 response at week 16. In all three trials,
apremilast was associated with statistically significant improvements (compared with placebo) for the
primary outcome of ACR20 response at week 16. However, the size of the treatment benefit was
modest, with primary outcome of ACR20 being achieved by 38%, 32%, and 41% of patients on
apremilast in PALACE-1, PALACE-2, and PALACE-3, respectively, compared with 19%, 19%, and 18% on
placebo in PALACE-1, PALACE-2, and PALACE-3, respectively. Hence, the between-group difference in
the proportion of patients achieving ACR20 response at week 16 was 19%, 13%, and 23%, respectively,
across the three studies. At week 24, the between-group difference in the proportion of patients
achieving ACR20 response was statistically significantly in favour of apremilast 30 mg versus placebo,
with absolute differences of 22%, 9%, and 16%, respectively, across the three studies. However, given
the high proportion of patients meeting EE criteria and generally discontinuing treatment, there is a high
degree of uncertainty in the findings at week 24. The proportion of apremilast patients achieving an
ACR50 response at week 16 was quite low (16%, 11%, and 15% for apremilast versus 6.0%, 5.0%, and
8.3% for placebo in PALACE-1, PALACE-2, and PALACE-3, respectively) and the differences between
groups were not statistically significant. (Note that although the 95% confidence interval [CI] for the
adjusted difference in proportions of ACR50 responders with apremilast versus placebo did not cross 0,
the difference could not be declared statistically significant because a higher order comparison test
failed to reach statistical significance in the step-down analysis plan.) ACR50 response is likely to be a
more clinically important outcome for patients than ACR20. As would be expected, the proportion of
patients achieving an ACR50 response with apremilast was higher at week 24, but only slightly. As with
the analysis at week 16, the statistical significance of between-group comparisons could not be
interpreted because of failure of the step-down analysis at a higher order comparison. No statistically
significant difference was shown between apremilast and placebo for ACR70 response in any of the
studies.

Other clinical response outcomes (Psoriatic Arthritis Response Criteria [PSARC] and Health Assessment
Questionnaire—Disability Index [HAQ-DI] for all studies, and Psoriasis Area and Severity Index [PASI] 75
for PALACE-3) also demonstrated a statistically significant difference favouring apremilast treatment
groups compared with placebo at week 16. There were greater reductions in Clinical Disease Activity
Index (CDAI) score and Disease Activity Score C-reactive Protein (DAS-CRP) 28 score in the apremilast
30 mg b.i.d. treatment group compared with placebo at week 16. However, claims regarding statistical
significance cannot be made because the hierarchical testing was stopped before testing these
outcomes. In addition, there were no statistically significant differences in the change from baseline in
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Dactylitis Severity Score and in the change from baseline in Maastricht Ankylosing Spondylitis Enthesitis
Score (MASES) scores at week 16.

Results for health-related quality of life, measured using the Short Form (36) Health Survey (SF-36),
indicated that in all three trials, there were statistically significantly greater changes from baseline in the
SF-36 physical functioning domain score with apremilast 30 mg versus placebo at week 16. The
proportions of patients achieving an improvement > 2.5 points on the SF-36 version 2 (SF-36v2) physical
functioning domain (estimated minimal clinically important difference [MCID] range, 2.5 to 5 points) at

weeks 16 and 24
; however, these findings are considered exploratory because the analysis was not

adjusted for multiple testing and is potentially subject to inflated type 1 error. Likewise, exploratory
analyses of the proportion of patients achieving an improvement of > 2.5 points in the physical

component summary (PCS) of the SF-36 at weeks 16 and 24

Arthritis pain in patients was assessed using patient’s assessment of pain. The apremilast 30 mg b.i.d.
treatment group was statistically significantly improved relative to placebo for mean score change at
week 16 in studies PALACE-1 and PALACE-3. The mean differences between groups ranged from —4.9 to
—7.9 mm across the three studies; the MCID has been reported as 10 mm.

In all three trials, the apremilast 30 mg b.i.d. treatment group showed reduced fatigue relative to
placebo for mean score change at weeks 16 and 24 on the Functional Assessment of Chronic Iliness
Therapy—Fatigue (FACIT-F) scale. However, claims of statistical significance could not be made because
the hierarchical testing was stopped before testing this outcome.

In all three trials, a pre-planned subgroup analysis was carried out for the ACR20 response rate at week
16. These results demonstrated a consistent treatment effect in favour of apremilast compared with
placebo regardless of concomitant treatments (whether receiving DMARDs and type of DMARD
received) or prior treatments (including the number of conventional DMARDs received and whether
people had received previous TNF alpha inhibitor therapies).

The longer-term phases of the trials, after 24 weeks, had limited clinical value for the following reasons:
there were no control groups; there was no blinding because all people received apremilast at this time
point in the trials; data were analyzed as observed, with nonresponders not contributing to the
analyses; and there was a lack of stopping criteria, where early escapers at week 16 who were initially
randomized to apremilast were allowed to remain on apremilast during the long-term phases — it is
likely that in clinical practice, such nonresponders would no longer continue to receive apremilast.

In the absence of adequate head-to-head trial data for apremilast with other PsA treatment, the
manufacturer conducted an indirect treatment comparison (IDC) based on a systematic review of RCTs
to compare the efficacy of apremilast with adalimumab, certolizumab, etanercept, golimumab,
infliximab, and ustekinumab. The results of the IDC showed that

. However, these outcomes were not
consistently statistically significant. In addition, non-statistically significant results should be interpreted
with caution because the absence of statistical significance does not indicate that there is an evidence of
similarity or equivalence, as no formal test for equivalence or non-inferiority was completed by the
manufacturer.
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Harms

No deaths occurred in the double-blind period in any of the trials. Over 24 weeks, the overall frequency
of serious adverse events (SAEs) was 5.4%, 2.5%, and 3.6% in the apremilast treatment group and 4.2%,
1.9%, and 5.4% of placebo patients in PALACE-1, PALACE-2, and PALACE-3, respectively. The overall

frequency of withdrawals due to adverse events (WDAEs) was _ of apremilast
patients and || | | Sl of o'acebo patients in PALACE-1, PALACE-2, and PALACE-3, respectively.

The overall frequency of treatment-emergent adverse events (TEAEs) was 61.3%, _in the
apremilast treatment group and 48.2%, _of placebo patients in PALACE-1, PALACE-2,
and PALACE-3, respectively. The most common adverse events (AEs) were diarrhea (19%, 14.8%, and
15.6% of apremilast patients versus 2.4%, 5.0%, and 1.8% for placebo in PALACE-1, PALACE-2, and
PALACE-3, respectively) and nausea (18.5%, 16.0%, and 13.8% of apremilast patients versus 6.5%, 1.9%,
and 5.4% for placebo in PALACE-1, PALACE-2, and PALACE-3, respectively). Aside from gastrointestinal
AEs, weight loss was a notable harm for this review; the proportion of patients with clinically significant
weight loss (i.e., weight decreases of > 5% of baseline body weight), not specified as an AE, and was

for apremilast versus _ for placebo in PALACE-1, PALACE-2,
and PALACE-3, respectively. Apremilast 30 mg b.i.d. was well tolerated over a 52-week period with
generally mild or moderate TEAEs in most patients, which did not necessitate dose interruption or
discontinuation. Gastrointestinal disorders were the most common TEAEs, with diarrhea and nausea the
most frequently reported and the most common cause for drug interruptions or discontinuation.

Harms were not analyzed in the IDC, and the comparative safety between apremilast and biologics is
unknown. On the other hand, there is no evidence that apremilast is better tolerated than biologic
therapies, and longer-term safety data for apremilast are required.

Potential Place in Therapy*

Apremilast may be an alternative therapy for patients with mild to moderate disease or patients with
more severe disease who refuse parenteral therapies. Most patients prefer oral to injectable drugs.
Patients taking apremilast would also not need laboratory follow-up (less intrusive and costly) and
probably require fewer physician visits and monitoring of laboratory tests. Apremilast does not require
tuberculosis screening, and also does not lead to infections.

These decisions depend on the clinical evaluation of the patients. Poor prognostic factors, such as
baseline erosive disease or severe functional impairment, might result in a decision to bypass
apremilast.

Conclusions

Based on three double-blind RCTs (PALACE-1, PALACE-2, and PALACE-3) in patients with active PsA,
treatment with apremilast 30 mg b.i.d. resulted in statistically significant improvements in clinical
response (ACR20, PsARC, HAQ-DI, PASI75 for PALACE-3) at week 16 when compared with placebo.
Although improvements in health-related quality of life were observed, they were inconsistent across
studies or measures. In all three studies, a very large proportion of placebo patients discontinued
randomized treatment before week 24 (either because of EE or treatment discontinuation), so claims of
efficacy at week 24 are uncertain.

! Based on information provided in draft form by the clinical expert consulted by CDR reviewers for the purpose of this review.
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The most common AEs with apremilast were gastrointestinal-related — nausea and diarrhea — and
these were also the most common reasons for WDAEs. There were no clear indications of any serious
harms issues with apremilast, although interpretation of this finding is limited by the relatively short 24-
week follow-up in the double-blind comparative phase and the large proportion of patients who
discontinued randomized treatment (either because of EE or treatment discontinuation).

A manufacturer-submitted network meta-analysis suggested _
_ Harms, health-related quality of life, and patient-reported outcomes

were not analyzed in the IDC, and the comparative safety between apremilast and biologics is unknown.
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TABLE 1: SUMMARY OF RESULTS

Outcome PALACE-1 PALACE-2 PALACE-3

APR 30 mg APR 30 mg APR 30 mg
b.i.d., N =159 b.i.d., N = N =169 b.i.d., N =
N =168 162 167
ACR20 at Week 16°
n (%) 32(19.0) | 64(381) | 30(189) | 52(32.) 31(183) | 68(40.7)
Adjusted % difference in 19.0 (9.7, 28.3) 13.4 (4.0,22.7) 22.3(13.0, 31.6)
proportions (95% CI)b
P value® 0.0001 0.0060 <0.0001
ACR20 at Week 24°
n (%) 22(13.1) | 59(35.1) | 25(157) | 40(247) 26(15.4) | 52(31.1)
Adjusted % difference in 22.2 (13.4t0 30.9) 9.2 (0.5to0 17.8) 15.5 (6.7 to 24.3)
proportions (95% CI)b
P value® <0.0001 0.0394 0.0007
HAQ-DI Change From Baseline at Week 16°
Baseline mean (SD) 1.206 1.231 1.147 1.222 1.160 1.160
(0.6039) (0.6093) (0.5998) (0.6288) (0.6326) (0.6535)
Change from baseline at —-0.086 -0.244 —0.053 -0.193 —0.065 -0.192
week 16 LS mean (SE)° (0.0360) (0.0364) (0.0358) (0.0354) (0.0335) (0.0339)
LS mean difference to —0.159 (—0.258 to — —0.140 (—0.236 to —0.045) | -0.127 (—0.220 to —0.034)
placebo difference (2- 0.060)
sided 95% CI)°
P value® 0.0017 0.0042 0.0073
HAQ-DI Change From Baseline at Weeks 24°
Change from baseline at -0.076 —0.258 —0.085 —-0.206 —0.053 -0.192
week 24 LS mean (SE)° (0.0369) (0.0371) (0.0377) (0.0372) (0.0350) (0.0353)
LS mean difference to —0.182 (—0.283 to — —0.121 (-0.222 t0 -0.020) | -0.139 (—0.236 to —0.042)
placebo (2-sided 95% CI)° 0.080)
P value® 0.0005 0.0191 0.0050
PsARC Response at Week 16°
n (%) 50(29.8) | 78(46.4) | 53(333) | 78(48.1) 46(272) | 88(52.7)
Adjusted % difference in 16.7 (6.6 to 26.8)" 14.9 (4.3 to 25.5) 25.4 (15.5 t0 35.3)"
proportions (95% Cl)
P value 0.0017¢ 0.0065¢ <0.0001'
Change From Baseline in SF-36v2 Physical Functioning Domain at Week 16°
Baseline mean (SD) 33.84 33.09 34.73 33.44 34.32 34.43
(10.516) (10.291) (9.873) (10.515) (11.029) (10.468)
Change from baseline at 1.81 4.23 0.81 2.91(0.671)° 114 3.47 (0.594)j
week 16 LS mean (SE) (0.621)° (0.625)° (0.678)° (0.589)’
LS mean difference (2- 2.42 (0.71 to 4.13)° 2.10 (0.28 to 3.92)° 2.32 (0.69 to 3.95)j
sided 95% Cl)
P value 0.0056° 0.0237° 0.0053'
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Outcome PALACE-1 PALACE-2 PALACE-3
Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N = N =169 b.i.d.,N =
N =168 162 167
Change From Baseline in Patient’s Assessment of Pain at Week 16°
Baseline mean (SD) 61.0 58.4 (20.13) 55.5 56.4 (20.68) 55.6 56.2 (22.94)
(20.27) (19.21) (21.06)
Change from baseline at -5.7 -13.5 -7.0 -11.9 (1.90)° -4.9 -12.7 (1.81)j
week 16 LS mean (SE) (1.83)° (1.85)° (1.93)° (1.79)
LS mean difference (2- -7.9 (-12.9to -2.8)° -4.9 (-10.0 to 0.3)° -7.8(-12.8 to -2.9)’
sided 95% Cl)
P value 0.0023° e 0.0021’
Change From Baseline in MASES at Week 16°
n (%) 95 (56.5) | 108 (64.3) 100 97 (59.9) 106 (62.7) | 107 (64.1)
(62.9)
Baseline mean (SD) 5.4(3.44) | 4.4(2.91) I B | 22334 | 44(3.23)
Change from baseline at -0.9 -1.3(0.28)° -1.0 -1.4 (0.29)° -0.7 -1.0(0.27)
week 16 LS mean (SE) (0.30)° (0.29)° (0.27)
LS mean difference to -0.4 (-1.2,0.4)° -0.4(-1.2,0.4)° -0.2 (-1.0, 0.5)
placebo (2-sided 95% Cl)
Pvalue 0.3605° 0.5349'
Change from Baseline in Dactylitis Severity Score at Week 16°
n (%) 63 (37.5) 66 (39.3) 63 (39.6) 70 (43.2) 67 (39.6) 76 (45.5)
Baseline mean (SD) 3.3(3.30) | 2.9(2.38) I B | 300404 | 41(427)
Change from baseline at -1.4 -1.7 (0.28) -1.1 -1.3(0.26) -1.3(0.34) | -2.1(0.32)
week 16 LS mean (SE)® (0.28) (0.28)

LS mean difference to
placebo (2-sided 95% CI)°

-0.3(-1.1t0 0.4)

—-0.2 (-1.0t0 0.5)

-0.8 (-1.7 to 0.1)

Harms
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N 168 168 159 162 169 167
Deaths 0 0 0 0 0 0
SAEs, n (%) 7 (4.2) 9(5.4) 3(1.9) 4 (2.5) 9 (5.4) 6 (3.6)
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Outcome PALACE-1 PALACE-2

Placebo APR 30 mg
b.i.d.,
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ANCOVA = analysis of covariance; ACR20 = American College of Rheumatology 20% response; APR = apremilast; b.i.d. = twice
daily; BSA = body surface area; Cl = confidence interval; CMH = Cochran—Mantel-Haenszel; DMARD = disease-modifying anti-
rheumatic drug; EE = early escape; HAQ-DI = Health Assessment Questionnaire — Disability Index; LS = least squares; MASES =
Maastricht Ankylosing Spondylitis Enthesitis Score; PSARC = Psoriatic Arthritis Response Criteria; SAE = serious adverse event;
SD = standard deviation; SE = standard error; SF-36v2 = Short Form (36) Health Survey, version 2.

? Patients who discontinued early, prior to week 16, and patients who did not have sufficient data for a definitive determination
of response status at week 16 were counted as nonresponders. Joints temporarily or permanently not assessable at baseline
were excluded from joint count. For other unassessed joints at baseline, the joint assessment at the screening visit, if assessed,
was used as the baseline assessment; otherwise, the joint was excluded from joint count. The last observed joint assessment (at
baseline or post-baseline) was used for joints unassessed at week 16. There was no imputation for other missing ACR
component scores.

b Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
CMH weights. The 2-sided 95% Cl is based on a normal approximation to the weighted average.

¢ 2-sided P value is based on the CMH test adjusting for baseline DMARD use. P values in bold are considered statistically
significant.

For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question.

€ LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with
treatment group and baseline DMARD use as factors, and the baseline value as a covariate. P values in bold are considered
statistically significant.

f Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
CMH weights. The 2-sided 95% Cl is based on a normal approximation to the weighted average.

€2-sided P value is based on the CMH test adjusting for baseline DMARD use. P values in bold are considered statistically
significant.

h Adjusted difference in proportions is the weighted average of the treatment differences across the 4 strata of baseline
DMARD use by involvement of > 3% BSA with psoriasis at baseline with the CMH weights. Two-sided 95% Cl is based on a
normal approximation to the weighted average.

' 2-sided P value is based on the CMH test adjusting for baseline DMARD use and involvement of > 3% BSA with psoriasis at
baseline. P values in bold are considered statistically significant.

TS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with
treatment group, baseline DMARD use, and involvement of > 3% BSA with psoriasis at baseline as factors, and the baseline
value as a covariate. P values in bold are considered statistically significant.

¥ patients with a baseline MASES >0 (i.e., pre-existing enthesopathy) and at least 1 post-baseline value at or prior to the
respective visits are included.

"Patients with a baseline Dactylitis Severity Score > 0 (i.e., pre-existing dactylitis) and at least 1 post-baseline value at or prior to the
respective visits are included.
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1. INTRODUCTION

1.1 Disease Prevalence and Incidence

Psoriatic arthritis (PsA) is a heterogeneous disease associated with multiple and variable clinical
features. Patients suffer from chronic inflammatory peripheral arthritis and, in addition to this, may
suffer from skin and nail disease, axial disease, dactylitis, and enthesitis, highlighting how this disease
has an impact on more than just the joints of the patient.*? It results in significant disease burden,
functional impairment, increased comorbidity and mortality, and reduced health-related quality of
life.>*>® The prevalence of PsA is suggested to be similar to that of rheumatoid arthritis® and it is
estimated to vary from 0.3% to 1% of the population.' With effective treatment, functional disabilities
and quality of life can be improved;’ however, there is no one treatment regimen that works on every
person anddifferent treatment options are therefore required.

1.2 Standards of Therapy

Clinical practice guidelines provide definitions of mild, moderate, and severe PsA, but these definitions
vary with the symptoms being considered.” For example, with respect to peripheral arthritis, mild
disease is considered to consist of involvement of less than five joints with no damage revealed by X-ray;
moderate disease is considered to consist of five or more joints with damage revealed by X-ray and
moderate impact on function and quality of life; severe disease is considered to consist of involvement
of five or more joints with severe damage revealed by X-ray and a severe impact on function and quality
of life. With respect to psoriasis, body surface area (BSA) involvement < 5% and a Psoriasis Area and
Severity Index (PASI) > 5 is considered mild disease; non-response to topical treatments and a PASI < 10
is considered moderate disease; BSA involvement > 10% and a PASI > 10 is considered severe disease.
With respect to enthesitis, mild disease is considered to consist of involvement of one or two sites with
no loss of function; moderate disease is considered to consist of involvement of two or more sites or
loss of function; severe disease is considered to consist of loss of function or involvement of two or
more sites and failure of response. Other symptoms that should be assessed for severity include spinal
disease and dactylitis. Therefore, severity of disease in PsA is difficult to classify and can depend on how
the disease manifests itself in each person and the severity of different symptoms.

Several drug classes are employed in the treatment of PsA, including nonsteroidal anti-inflammatory
drugs (NSAIDs), disease-modifying anti-rheumatic drugs (DMARDs; i.e., methotrexate, sulfasalazine,
leflunomide), immunosuppressives (cyclosporine), tumour necrosis factor alpha (TNF alpha) inhibitors
(i.e., etanercept, infliximab, golimumab, adalimumab, certolizumab), and ustekinumab (a fully human
IgG1 kappa monoclonal antibody). Even though there were only two small controlled trials of
inadequate power that evaluated methotrexate for PsA, it remains the primary treatment post-NSAIDs.?
The next line of treatment is the biologic TNF alpha inhibitors, should the DMARDs fail or there are
contraindications. If the first TNF alpha inhibitor fails, then another TNF alpha inhibitor can be offered.’

Although there is no Canadian treatment guideline aimed specifically at the management of PsA, the
Canadian Rheumatology Association/Spondyloarthritis Research Consortium of Canada Treatment
Recommendations for the Management of Spondyloarthritis® include the following recommendations:
(1) Sulfasalazine, methotrexate (MTX), and leflunomide may be considered in patients with peripheral
spondyloarthritis; however, these treatments have only minimal to moderate evidence of efficacy. (2)
Combination therapy with DMARDs should be considered in peripheral spondyloarthritis, particularly in
patients with moderate to high disease activity and poor prognostic features, and in patients with
recent-onset disease, and that combination therapy should also be considered in patients with
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inadequate response to monotherapy. (3) TNF alpha inhibitors should be offered to those with
persistent inflammation despite a trial of NSAID and one DMARD in patients with predominantly
peripheral spondyloarthritis. (4) TNF alpha inhibitors should be offered to patients with refractory
enthesitis or dactylitis accompanied by persistent inflammation. The recommendations on DMARD use
in peripheral spondyloarthritis were based upon PsA data, and the recommendation on TNF alpha
inhibitors use was derived from PsA literature.

1.3 Drug

Apremilast is an orally administered small-molecule inhibitor of phosphodiesterase-4 (PDE4), which
works intracellularly to modulate a network of pro-inflammatory and anti-inflammatory mediators. In
Canada, apremilast is indicated: alone or in combination with MTX, for the treatment of active PsA in
adult patients who have had an inadequate response, intolerance, or contraindication to a prior
DMARD; and for the treatment of adult patients with moderate to severe plaque psoriasis who are
candidates for phototherapy or systemic therapy. The Health Canada—recommended dose for adult
patients is 30 mg twice daily. An initial titration schedule is required, starting with 10 mg once daily at
day 1; 10 mg twice daily at day 2; 10 mg once daily and 20 mg once daily at day 3; 20 mg twice daily at
day 4; 20 mg once daily and 30 mg once daily at day 5; and 30 mg twice daily at day 6 and thereafter.* In
addition to apremilast, five anti-TNF alpha agents — etanercept, infliximab, golimumab, adalimumab,
and certolizumab pegol — and a fully human IgG1 kappa monoclonal antibody (ustekinumab) are
currently approved in Canada for the treatment of PsA patients (Table 2).

Indication under review

For use alone, or in combination with methotrexate, for the treatment of active psoriatic arthritis in adult
patients who have had an inadequate response, intolerance, or contraindication to a prior DMARD.

Listing criteria requested by sponsor

As per indication
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TABLE 2: KEY CHARACTERISTICS OF APREMILAST, ADALIMUMAB, CERTOLIZUMAB, ETANERCEPT, GOLIMUMAB, INFLIXIMAB, AND USTEKINUMAB

PsA in adult
patients who
have had an
inadequate
response,
intolerance, or
contraindicatio
n to a prior
DMARD.

signs and
symptoms of
active arthritis
and inhibiting the
progression of
structural
damage and
improving the
physical function
in adult PsA
patients. It can be
used in
combination with
MTX in patients
who do not
respond

symptoms and
inhibiting the
progression of
structural damage as
assessed by X-ray, in
adult patients with
moderately to
severely active PsA
who have failed one
or more DMARD:s.

It can be used alone,
or in combination
with MTX.

and symptoms,
inhibiting the
progression of
structural
damage of active
arthritis, and
improving
physical function
in adult patients
with PsA. It can
be used in
combination
with MTX in
adult patients
who do not
respond

and symptoms,
inhibiting the
progression of
structural
damage and
improving
physical
function in
adult patients
with
moderately to
severely active
PsA. It can be
used in
combination
with MTX in

and symptoms,
inducing major
clinical
response, and
inhibiting the
progression of
structural
damage of
active arthritis,
and improving
physical function
in patients with
PsA.

Apremilast Adalimumab Certolizumab Pegol Etanercept Golimumab Infliximab Ustekinumab
Mechanism of PDE4 inhibitor A recombinant A recombinant, A dimeric fusion | A human IgG1 A chimeric A fully human
Action human IgG1 humanized antibody | protein monoclonal IgG1 monoclonal | IgG1 kappa
monoclonal Fab' fragment consisting of the | antibody antibody that monoclonal
antibody that inhibits binding of extracellular inhibits binding | inhibits binding antibody that
inhibits binding of | TNF to TNF receptors | ligand-binding of TNF to TNF of TNF to TNF binds to the
TNF to TNF portion of the receptors receptors shared p40
receptors human 75 subunit of
kilodalton (p75) human
TNF receptor cytokines IL-12
linked to the Fc and IL-23,
portion of preventing
human IgG1. their binding
Etanercept to the IL-12R
inhibits binding betal receptor
of TNF to TNF protein on
receptors surface
immune cells.
Indication® Treating active Reducing the Reducing signs and Reducing signs Reducing signs Reducing signs Treating adult

patients with
active PsA. It
can be used
alone orin
combination
with MTX.
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Apremilast Adalimumab Certolizumab Pegol Etanercept Golimumab Infliximab Ustekinumab
adequately to adequately to patients who
MTX alone. MTX alone. do not respond
adequately to
MTX alone.
Route of Oral SC v SC
Administration
Recommended | 30 mg twice 40 mg administered Loading dose of 50 mg per week | 50 mg SC once 5 mg/kg given as | 45 mg
Dose daily every other week as 400 mg (given as in one SC a month on an IV infusion, administered
a SCinjection 2 SCinjections of | injection or as same date each | followed with at weeks 0 and
200 mg each) two 25 mg SC month. additional 4, then every
initially (week 0) injections on the similar doses at 12 weeks
and at weeks 2 same day once 2 and 6 weeks thereafter.
and 4 followed weekly, or3or4 after the first Alternatively,
by a maintenance | days apart. infusion, then 90 mg may be
dose of 200 mg every 8 weeks used in
every 2 weeks or thereafter. patients with a
400 mg every 4 body weight
weeks. > 100 kg.
Serious Side Clinically Infections, particularly opportunistic ones and TB Infections and
Effects / Safety | significant: Malignancies reactivated
Issues weight loss. Allergic reactions latent
Injection or infusion site reactions infections,
Common injection site
adverse events: reactions,
nausea and malignancies,
diarrhea RPLS

DMARD = disease-modifying anti-rheumatic drug; 1gG1 = immunoglobulin G1; IV = intravenous injection; MTX = methotrexate; PDE4 = phosphodiesterase-4; PsA = psoriatic
arthritis; RPLS = Reversible Posterior Leukoencephalopathy Syndrome; SC = subcutaneous injection; TB = tuberculosis; TNF = tumour necrosis factor.
®Health Canada indication.

Source: Health Canada product monographs.

4,10-15
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2. OBIJECTIVES AND METHODS

2.1 Objectives

To evaluate the beneficial and harmful effects of apremilast (Otezla) at recommended doses alone or in
combination with MTX in adult patients with active PsA who have had an inadequate response,
intolerance, or contraindication to a prior DMARD.

2.2 Methods
All manufacturer-provided trials considered pivotal by Health Canada were included in the systematic
review. Phase 3 studies were selected for inclusion based on the selection criteria presented in Table 3.

TABLE 3: INCLUSION CRITERIA FOR THE SYSTEMATIC REVIEW

Patient Adults with active PsA who have had an inadequate response, intolerance, or
Population contraindication to a prior DMARD

Subgroups of interest:

e Body weight at baseline (< 100 kg vs. > 100 kg)

e Number of prior DMARDs and/or biologic response modifiers
e Disease severity (based on DAS28)

Intervention Apremilast 30 mg twice daily alone or in combination with MTX

Comparators Individual or combination therapy with:

e Biological response modifiers (e.g., infliximab, etanercept, adalimumab, golimumab,
ustekinumab, certolizumab pegol)

Other DMARDs, including MTX

Outcomes Key efficacy outcomes:

Outcome measures of PsA symptoms (e.g., DAS28, ACR20/50/70, PsARC, MDA)
Health-related quality of life (e.g., HAQ-DI, SF-36, PsAQol, EQ-5D)?

Work productivity®

Other efficacy outcomes:

Psoriatic outcome measures (e.g., PASI, NAPSI, BSA)®
Radiographic changes

MASES, Dactylitis Severity Score, FACIT-F®

Harms outcomes:

Mortality, SAEs, AEs, WDAEs

Notable harms: serious infections (including tuberculosis), neuropsychiatric effects, weight
loss, gastrointestinal

Study Design Published and unpublished phase 3 RCTs

ACR = American College of Rheumatology; AE = adverse event; BSA = body surface area; DAS28 = 28-joint Disease Activity
Score; DB = double-blind; DMARD = disease-modifying anti-rheumatic drug; EQ-5D = EuroQol Health Status Questionnaire;
FACIT-F = Functional Assessment of Chronic Iliness Therapy — Fatigue; MASES = Maastricht Ankylosing Spondylitis Enthesitis
Score; MDA = minimal disease activity; MTX = methotrexate; NAPSI = Nail Psoriasis Severity Index; NSAIDs = nonsteroidal anti-
inflammatory drugs; PASI = Psoriasis Area and Severity Index; PsA = psoriatic arthritis; PSAQoL = Psoriatic Arthritis Quality of
Life; PSARC = Psoriatic Arthritis Response Criteria; RCT = randomized controlled trial; SAE = serious adverse event;

WDAE = withdrawal due to adverse event.

® Outcomes that were considered important by the patients groups (see Appendix 1: Patient Input Summary).
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The literature search was performed by an information specialist using a peer-reviewed search strategy.

Published literature was identified by searching the following bibliographic databases: MEDLINE (1946-)
with in-process records and daily updates via Ovid; Embase (1974-) via Ovid; and PubMed. The search
strategy consisted of both controlled vocabulary, such as the National Library of Medicine’s MeSH
(Medical Subject Headings), and keywords. The main search concepts were Otezla (apremilast) and
psoriatic arthritis.

No filters were applied to limit retrieval by study type. Where possible, retrieval was limited to the
human population. Retrieval was not limited by publication year or by language. Conference abstracts
were excluded from the search results.

The initial search was completed on July 3, 2015. Regular alerts were established to update the search
until the meeting of the CADTH Canadian Drug Expert Committee on November 18, 2015. Regular search
updates were performed on databases that do not provide alert services.

Grey literature (literature that is not commercially published) was identified by searching relevant
websites from the following sections of the Grey Matters checklist
(https://www.cadth.ca/resources/finding-evidence/grey-matters-practical-search-tool-evidence-based-
medicine): health technology assessment agencies, health economics, clinical practice guidelines, drug
and device regulatory approvals, advisories and warnings, drug class reviews, databases (free), Internet
search. Google and other Internet search engines were used to search for additional Web-based
materials. These searches were supplemented by reviewing the bibliographies of key papers and
through contacts with appropriate experts. In addition, the manufacturer of the drug was contacted for
information regarding unpublished studies.

Two CADTH Common Drug Review (CDR) clinical reviewers independently selected studies for inclusion
in the review based on titles and abstracts, according to the predetermined protocol. Full-text articles of
all citations considered potentially relevant by at least one reviewer were acquired. Reviewers
independently made the final selection of studies to be included in the review, and differences were
resolved through discussion. Included studies are presented in Table 4; excluded studies (with reasons)
are presented in APPENDIX 3.
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3. RESULTS

3.1 Findings From the Literature

A total of three studies were identified from the literature for inclusion in the systematic review (Figure
1). The included studies are summarized in Table 4 and described in section 3.2. A list of excluded
studies is presented in APPENDIX 3.

FIGURE 1: FLOW DIAGRAM FOR INCLUSION AND EXCLUSION OF STUDIES

58
Citations identified in literature
search
8 3
Potentially relevant reports Potentially relevant reports
from other sources identified and screened

11
Total potentially relevant reports identified and screened

0
Reports excluded

11
Reports included
Presenting data from 3 unique studies
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TABLE 4: DETAILS OF INCLUDED STUDIES

PALACE-1 PALACE-2 PALACE-3
Study Design Phase 3, placebo-controlled, DB, multi-centre RCT
Locations 83 study centres — 84 study centres — Canada, | 78 study centres —
Canada, USA, Europe, USA, Europe, Russian Canada, USA, Europe,
Australia, New Zealand, Federation, South Africa, Australia, Republic of
Russia, and South Africa and Taiwan, Province of Korea, and the
China. Russian Federation
Randomized (N) 504 (168 to each of the 484 (159 to placebo, 163 to | 505 (169 to placebo,
study arms: placebo, apremilast orally 20 mg 169 to apremilast
apremilast orally 20 mg twice daily, and 162 to orally 20 mg twice
twice daily or 30 mg twice | apremilast 30 mg twice daily, and 167 to
% daily) daily) ap'remila.st 30 mg
E twice daily)
é Inclusion Criteria Adults (aged > 18 years) with a diagnosis of PsA of at least 6 months’ duration, met
S the CASPAR criteria at time of screening and have a minimum of both > 3 tender
o3 and 2 3 swollen joints despite prior or current treatment with DMARDs. Up to 10%
g of patients were permitted to enrol after having experienced a therapeutic failure
a with biologic TNF blockers. Patients in PALACE-3 had to have at least one 22 cm
= plaque psoriasis lesion.
Exclusion Criteria Therapeutic failure of > 3 agents for PsA (small molecules or biologics), or > 1
biologic
TNF blocker. Rheumatic autoimmune disease other than PsA, functional class IV as
defined by the ACR Classification of Functional Status in Rheumatoid Arthritis, in
patients who had a prior history of or current inflammatory joint disease other than
PsA, had used phototherapy or DMARDs other than methotrexate, leflunomide, or
sulfasalazine within 4 weeks of randomization. Use of adalimumab, etanercept,
golimumab, infliximab, certolizumab pegol, or tocilizumab within 12 weeks of
randomization or alefacept or ustekinumab within 24 weeks of randomization,
prior treatment with apremilast. Active TB or a history of incompletely treated TB.
§ Intervention Apremilast orally 20 mg twice daily or 30 mg twice daily
a Comparator(s) Identically appearing 10 mg, 20 mg, or 30 mg placebo tablets
Phase
Early escape 16 weeks
permitted
z Double-blind, 24 weeks (week 0 to 24)
E placebo-controlled
§ Double-blind, active | 28 weeks (week 24 to 52)
treatment phase
Active treatment, Up to 4 years’ duration
open-label, long-
term safety phase
Primary End Point % patients with ACR20 at week 16
& | Other End Points Change from baseline in physical function (HAQ-DI) at weeks 16 and 24
§ % patients with ACR20 at week 24
5 % patients who achieved a modified PsARC response at weeks 16 and 24
© % patients with ACR50 at weeks 16 and 24
% patients with ACR70 at weeks 16 and 24
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PALACE-1 PALACE-2 PALACE-3

Change from baseline in CDAI score at weeks 16 and 24

Change from baseline in DAS28(CRP) at weeks 16 and 24

Proportion of patients with a good or moderate EULAR response at weeks 16 and
24

Change from baseline in patient’s assessment of pain after 16 weeks and at week
24

Change from baseline in SF-36v2 Physical Function domain score at weeks 16 and
24

> 2.5-point improvement in SF-36 physical functioning domain score and SF-36v2
PCS at weeks 16 and 24

> 0.13-point and > 0.30-point reductions in HAQ-DI at weeks 16 and 24

Change in EQ-5D score in each treatment group after at weeks 16 and 24

Change in WLQ-25 score in each treatment group at weeks 16 and 24

Change from baseline in MASES score in patients with pre-existing enthesopathy at
weeks 16 and 24

Proportion of patients with pre-existing enthesopathy whose MASES improved by >
20% at weeks 16 and 24

Change from baseline in the Dactylitis Severity Score in patients with pre-existing
dactylitis at week 16 and week 24

Proportion of patients with pre-existing dactylitis whose Dactylitis Severity Score
improved by > 1 at weeks 16 and 24

Change from baseline in FACIT-F score at weeks 16 and 24

Proportion of patients in each treatment group whose psoriasis BSA at baseline was
> 3%, who achieved PASI-75 at week 16 and week 24 in PALACE-3 trial

Publications Kavanaugh et al.’ None None

NOTES

ACR = American College of Rheumatology; BSA = body surface area; CASPAR = Classification Criteria for Psoriatic Arthritis;
CDAI = Clinical Disease Activity Index; CRP = C-reactive protein; DAS = Disease Activity Score; DB = double-blind;

DMARDs = disease modifying anti-rheumatic drugs; EQ-5D = EuroQolL 5-Dimensions Health Status Questionnaire; EULAR =
European League Against Rheumatism; FACIT-F = Functional Assessment of Chronic lliness Therapy — Fatigue; HAQ-DI = Health
Assessment Questionnaire — Disability Index; MASES = Maastricht Ankylosing Spondylitis Enthesitis Score; PASI = Psoriasis Area
and Severity Index; PCS = physical component summary; PsA = psoriatic arthritis; PSARC = Psoriatic Arthritis Response Criteria;
RCT = randomized controlled trial; SF-36 = Short Form (36) Health Survey; SF-36v2 = Short Form (36) Health Survey, version 2;
TB = tuberculosis; TNF = tumor necrosis factor; WLQ-25 = 25-Item Work Limitations Questionnaire.

Source: Ka;ganaugh et al.,”® Clinical Study Report for PALACE-1," Clinical Study Report for PALACE-2," Clinical Study Report for
PALACE-3.

Note: 7 additional reports were included.”**

3.2 Included Studies

3.2.1 Description of Studies

Three trials — PSA-002 (also known as PALACE-1), PSA-003 (also known as PALACE-2), and PSA-004 (also
known as PALACE-3) — met the inclusion criteria for this review. All three trials were phase 3, multi-
centre, randomized placebo-controlled, double-blind trials. All three trials (PALACE-1 [N = 504], PALACE-
2 [N = 484], and PALACE-3 [N = 505]) were three-arm superiority studies, which evaluated the efficacy
and safety of apremilast 20 mg orally twice daily (b.i.d.), or apremilast 30 mg orally b.i.d. compared with
identically appearing placebo over a double-blinded duration of 24 weeks. Apremilast was dose-titrated
in 10 mg daily increments over the first week of treatment. Patients in the apremilast 20 mg and
apremilast 30 mg treatment groups reached their targeted dose on study days 4 and 6, respectively. At
week 16, all patients whose tender joint count (TJC) and swollen joint count (SJC) had not improved by >
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20% were required to enter early escape (EE) to blinded active treatment. Patients in the placebo group
who met EE criteria were to be re-randomized in a 1:1 ratio in a blinded fashion to receive either
apremilast 20 mg b.i.d. or apremilast 30 mg b.i.d. with the dose of apremilast being titrated during the
first week of active treatment from week 16 onward. Patients on active treatment who met EE criteria
were to continue to receive, in a blinded fashion, the same dosage of apremilast to which they had
originally been assigned.

Randomization was stratified according to whether the participant was using small-molecule DMARDs.
In PALACE-3, randomization was also stratified according to the involvement of > 3% BSA with psoriasis
and ensured that at least 60% of patients enrolled in the study had > 3% BSA involved with psoriasis at
baseline. Because apremilast 30 mg orally b.i.d.is the Health Canada—approved dose for the treatment
of active PsA, only data for this dose from studies PALACE-1, PALACE-2, and PALACE-3 are included in

the current report.

During the dose-blinded active treatment period (weeks 24 to 52), patients originally randomized to
placebo and not re-randomized to escape treatment on week 16 were re-randomized in a 1:1 ratio to
receive either apremilast 20 mg b.i.d. or apremilast 30 mg b.i.d. with the dose of apremilast being
titrated during the first week of active treatment. All three trials include an ongoing open-label, long-
term safety phase of up to four years’ duration. A schematic of the study design of PALACE-1, PALACE-2,
and PALACE-3 trials can be found in Figure 2. Data from the dose-blind active treatment period are

summarized in APPE

NDIX 6.

FIGURE 2: STUDY DESIGN SCHEMATIC (PALACE-1, PALACE-2, AND PALACE-3 STUDIES)

SCREEN

1

RANDOMIZE
1:1

Placebo-Controlled Phase

Active Treatment Phase / Long-Term Safety Phase

L PBO (N-

Early Escape Re-Randomize

N A
-~ R .
Week- 4 Baseline Wk 4 Wk 16 Wk 24 Wk 40 Wk 52 5 Years
i :
30 mg BiD (N=165) 30 mg BID
[y
Early Escape Re-Randomize

OBSERVATIONAL
FOLLOW-UP

20 mg B:D (N=165) 20 mg BID

Primary Endpoint: ACR20

ACR = American College of Rheumatology; BID = twice-daily; PBO = placebo; Wk = week.
Source: Clinical Study Report (CSR) for PALACE-1,"” CSR for PALACE-2,"® CSR for PALACE-3. *°

3.2.2 Populations
a) Inclusion an

d Exclusion Criteria

The inclusion criteria in PALACE-1, PALACE-2, and PALACE-3 were patients aged 18 years or older with a
diagnosis of PsA (by any criteria) of at least six months’ duration. In addition, patients were required to
meet the Classification Criteria for Psoriatic Arthritis (CASPAR) criteria at time of screening and have
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active disease as evidenced by a minimum of both > 3 tender and > 3 swollen joints despite prior or
current treatment with DMARDs (where inadequate control by DMARDs applies to therapeutic failure,
loss of insurance, intolerance, adverse effects, or other reasons for discontinuation). Up to 10% of
patients were permitted to enroll after having experienced a therapeutic failure with biologic TNF
blockers. Patients in PALACE-3 had to have at least one > 2 cm plaque psoriasis lesion in addition to
active PsA. Patients were excluded if they had therapeutic failure of three or more agents for PsA (small
molecules or biologics), or one or more biologic TNF blocker. Patients were also excluded if they had
rheumatic autoimmune disease other than PsA, functional class IV as defined by the ACR Classification
of Functional Status in Rheumatoid Arthritis; had a prior history of or current inflammatory joint disease
other than PsA; had used phototherapy or DMARDs other than MTX, leflunomide, or sulfasalazine within
four weeks of randomization; used adalimumab, etanercept, golimumab, infliximab, certolizumab pegol,
or tocilizumab within 12 weeks of randomization, or alefacept or ustekinumab within 24 weeks of
randomization; had prior treatment with apremilast; or had active tuberculosis or a history of
incompletely treated tuberculosis.

b) Baseline Characteristics

The treatment groups in all three trials were generally balanced with respect to demographics between
treatment arms and individual studies. Across the three trials, the patients’ mean age ranged from 49.5
to 51.4 years, almost equal proportions were male and female patients, and the majority of patients
were white. Patients’ baseline disease characteristics and background PsA-related therapy were similar
between individual treatment arms and studies. Across the three trials, mean PsA duration ranged from
6.8 to 8.1 years; mean SJC from 9.2 to 12.8; mean TJC from 18.0 to 23.3; mean PASI score from 7.6 to
9.2; mean Health Assessment Questionnaire — Disability Index (HAQ-DI) from 1.16 to 1.25; prior biologic
use from 14.2% to 28.4%; concomitant DMARD use from 60% to 70%; and concomitant MTX use from
49.7% to 59.1%. In the PALACE-1 trial, the proportion of patients with psoriasis BSA 2 3% was higher in
the apremilast 30 mg treatment groups (48.8%) than in the placebo group (40.5%) (Table 5).

TABLE 5: SUMMARY OF BASELINE CHARACTERISTICS

Characteristics PALACE-1 PALACE-2 PALACE-3
Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30
N =168 b.i.d., N =168 N =159 b.i.d., N =169 mg b.i.d.,
N =162 N =167

Demographic Characteristics

Age, mean (SD) 51.1(12.13) | 51.4(11.72) [51.2(10.97) [50.5(11.20) | 49.5  (§9.9(11.38)
(11.64)

Female, n (%) 80 (47.6) 92 (54.8) 85 (53.5) 95(58.6) |91(53.8) | 88(52.7)

Weight, kg, mean (sD) | NN | I . ] . .

Race, white, n (%) 153 (91.1) 152 (90.5) N e

Disease Characteristics

PsA duration in years, 7.31(7.12) 8.09 (8.09) 7.76 (8.25) 6.82 (7.59) [6.78 (6.46) |7.48 (7.65)
mean (SD)

History of psoriasis _ _

(ves)

Duration of psoriasisin | 15.7 (13.0) 16.50 (12.3)
years, mean (SD)

Psoriasis BSA > 3%, n 68 (40.5) 82 (48.8)
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Characteristics PALACE-1 PALACE-2 PALACE-3

Placebo APR 30 mg Placebo APR 30 mg Placebo
N =168 b.i.d., N =168 N =159 b.i.d., N=169 | mghb.id.,
N =162 N =167

(%)

Nail psoriasis, n (%) I N
Scalp psoriasis I B D
Plaque-type psoriasis I B S
PASI (range 0 to 72), 9.1(9.5) 9.2(9.7) I e .
mean (SD)*
CRP (mg/L), mean (sD) | 1.1(1.436) | 0.84(1.024) || Gz | T .
Tender joint count 23.3(15.2) 23.1(145) | T l .
(range 0 to 78 joints),
mean (SD)
Swollen joint count 12.8(8.8) 12.8(7.8) R e . T
(range 0 to 76 joints),
mean (SD)
DAS28(CRP), mean (SD) | 4.92 (1.0) 4.87 (1.0) I e . T
CDAI (range O to 76, 29.7 (12.0) 29.4 (11.5) B T |
mean [SD)) | N | N
Patient’s assessment of | 61.2 (20.2) 57.9 (20.2) _ _ l l
pain (range 0 mm to
100 mm VAS), mean
(SD)
Patient’s global 58.8 (22.3) s5.921.5) |GG (T l .
assessment of disease
activity (range 0 mm to
100 mm VAS), mean
(SD)
HAQ-DI (range 0 to 3), 1.2 (0.6) 1.2 (0.6) I e . i
mean (SD)
Dactylitis Severity Score (range 0 to 20)b
n 68 (40.5) 68 (40.5) [ [ [
mean (D) 33(33) 2024 | | N I
MASES (range 0 to 13)°
n 98(583) | 114(679) | [N | I I
mean (D) 5.4 (3.5) 2431 [N | N I
Prior and Concomitant Medication Use
Prior use of DMARDs 120 (71.4) 124 (73.8) N e
(biologic-naive), n (%)
Prior use of biologics, n | 41 (24.4) 41(24.4) R e e
(%)
Prior biologic failures, n | 19 (11.3) 14 (8.3) - - - -
(%)
Baseline DMARD use, n | 110 (65.5) 106 (63.1) I I e
(%)
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Characteristics PALACE-1 PALACE-2 PALACE-3
Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30
N =168 b.i.d., N =168 N =159 b.i.d., N=169 | mgh.id.,
N =162 N =167

Baseline MTX use, n 90 (53.6) 88 (52.4)
(%)

N
Baseline 12 (7.1) 16 (9.5) [ ]
I

corticosteroids use, n

(%)
Baseline use of NSAIDs, | 118 (70.2) 120 (71.4) I e
n (%)

ACR = American College of Rheumatology; APR = apremilast; b.i.d. = twice daily; BSA = body surface area; CDAI = Clinical
Disease Activity Index; CRP = C-reactive protein; DAS28 = 28-joint Disease Activity Score; DMARD = disease-modifying anti-
rheumatic drug; HAQ-DI = Health Assessment Questionnaire — Disability Index; MASES = Maastricht Ankylosing Spondylitis
Enthesitis Score; MTX = methotrexate; NSAID = nonsteroidal anti-inflammatory drug; PASI = Psoriasis Area and Severity Index;
PsA = psoriatic arthritis; SD = standard deviation; VAS = visual analogue scale.

® Examined among patients who had BSA > 3% affected at baseline.

® Examined among patients with pre-existing dactylitis at baseline.

 Examined among patients with pre-existing enthesopathy at baseline.

Source: Kavanaugh et al.,*® Clinical Study Report (CSR) for PALACE-1," CSR for PALACE-2,"® CSR for PALACE-3."

3.2.3 Interventions

Apremilast was administered orally, at a dose of 30 mg twice daily and dose-titrated in 10 mg daily
increments during the first week of treatment. The regimen in the placebo group was the same, and
placebo tablets were described as being identical in appearance to apremilast.

NSAIDs, narcotic analgesics, oral corticosteroids, and DMARDs (sulfasalazine, MTX, or leflunomide) were
permitted during the study. DMARDs were permitted only if they had been administered for at least 16
weeks and on a stable dose for at least four weeks prior to screening and through week 24 of the study.

3.2.4 Outcomes
The primary efficacy end point in all three included studies was the proportion of patients in each
treatment group who achieved ACR20 response at week 16.

a) American College of Rheumatology (ACR20/ACR50/ACR70

The ACR criteria®’ for assessing joint status (originally developed for rheumatoid arthritis [RA] patients)
provide a composite measure of > 20%, > 50%, or = 70% improvement in both swollen and tender joint
counts and at least three of five additional disease criteria, including Patient or Physician Global
Assessment of disease activity (10 cm visual analogue scale [VAS]), HAQ-DI, patient assessment of pain
intensity, and levels of C-reactive protein (CRP) or erythrocyte sedimentation rate (ESR). The ACR20 is
generally accepted as the minimally clinically important difference (MCID) indicating a response to
treatment, while the ACR50 and ACR70 more likely reflect truly important change for the long-term
management of arthropathy. The ACR is a general measure of clinical response of peripheral joint
disease and does not include assessment of enthesitis, dactylitis, the spine, or the skin. ACR20 at week
16 was the primary outcome. ACR20 at week 24, and ACR50, and ACR70 at weeks 16 and 24 were
additional secondary end points.

Canadian Agency for Drugs and Technologies in Health 13
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b) Health Assessment Questionnaire — Disability Index

The HAQ-DI was developed to assess physical disability and pain in RA?® and has been used extensively
in arthritis randomized controlled trials (RCTs), including for PsA. Through a self-assessed questionnaire
of eight domains (dressing and grooming, arising, eating, walking, hygiene, reach, grip, and activities),
the difficulty patients experience in performing these activities is scored from 0 (without any difficulty)
to 3 (unable to do). The MCID for the HAQ-DI ranges from 0.3 to 0.35.2>*° Change from baseline in the
HAQ-DI score at week 16 was a key secondary end point. Change from baseline in the HAQ-DI score at
week 24 was an additional secondary end point. The proportion of patients with = 0.13-point and > 0.30-
point improvements in HAQ-DI at weeks 16 and 24 were other efficacy variables that were not included
in the hierarchical testing.

c) Psoriatic Arthritis Response Criteria

The Psoriatic Arthritis Response Criteria (PSARC)*! measures signs and symptoms of PsA assessed by TJC
and/or SJC, Physician Global Assessment (0 to 5 Likert scale), and Patient Global Assessment (0 to 5
Likert scale). For the Patient Global Self-Assessment and the Physician Global Assessment, improvement
or worsening is defined by a decrease or increase, respectively, by one category on the Likert scale.*?
The PsARC was modified in all three studies by the use of tender and swollen joint counts, rather than
joint scores, and the assessment of improvement or worsening in patient self-assessment and physician
assessment using a 20 mm change on a 100 mm VAS, rather than a one-category change on a Likert
scale. A modified PsARC treatment response was defined as improvement in at least two of the four
measures, one of which had to be TJC or SJC, and no worsening in any of the four measures.** Modified
PsARC responses at weeks 16 and 24 were additional secondary end points.

d) Clinical Disease Activity Index

The Clinical Disease Activity Index (CDAI) is a composite index that includes a 28 tender and swollen joint
assessment along with a Patients’ Global Assessment, and Evaluator’s Global Assessment. The CDAI
score ranges from 0 to 76, with a score of < 2.8 designating remission, while > 2.8 and < 10 represent
low disease activity. Moderate and high disease activities are designated by scores of > 10 and <22, and
> 22, respectively.** Change from baseline in the CDAI score at weeks 16 and 24 were additional
secondary end points.

e) Disease Activity Score 28 and C-reactive Protein

The Disease Activity Score (DAS) includes a 28 tender and swollen joint assessment along with a Patient
Global Assessment of well-being to evaluate a patient’s response to treatment and C-reactive protein
(CRP).***® The score ranges from 0 to 9.4, with higher scores indicating greater disease activity.

The threshold values are 2.6, 3.2, and 5.1 for remission, low disease activity, and high disease activity,
respectively.”’ The European League Against Rheumatism (EULAR) response criteria classify patients as
good or moderate responders, or as nonresponders to treatment based on the individual patient’s
disease severity as measured on the current DAS28 score, and changes in DAS28 from baseline at the
time of assessment.?’ Patients were considered DAS responders if they had a good or moderate
response, defined according to baseline DAS values:*®
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TABLE 6: CHANGE FROM BASELINE IN DAS28 SCORE

Current DAS 28 Improvement in DAS 28 from Baseline

>1.2 >0.6t0<1.2 <0.6
<3.2 Good Moderate None
>3.2to<5.1 Moderate Moderate None
>5.1 Moderate None None

DAS = Disease Activity Score.
Change from baseline in the DAS28 score at weeks 16 and 24 were additional secondary end points.

f) Psoriasis Area and Severity Index

The PASI is a widely used instrument in psoriasis trials that assesses and grades the severity of psoriatic
lesions and the patient’s response to treatment. It produces a numeric score ranging from 0 to 72. In
general, a PASI score of 5 to 10 is considered moderate disease, and a score higher than 10 is considered
severe. A 75% reduction in the PASI score (PASI 75) is the current benchmark for most clinical trials in
psoriasis and the criterion for efficacy of new psoriasis treatments approved by the FDA.*® PASI 75 at
weeks 16 and 24 was considered as a secondary end point in the PALACE-3 trial, while it was considered
only as an exploratory end point in the PALACE-1 and PALACE-2 trials.

g) Medical Outcomes Study Short Form-36

The Short Form (36) Health Survey (SF-36) is a 36-item, general health status instrument that has been
used extensively in clinical trials in many disease areas.*® The SF-36 consists of eight health domains:
physical functioning (PF), role physical (RP), bodily pain (BP), general health (GH), vitality (VT), social
functioning (SF), role emotional (RE), and mental health (MH).*! The eight domains are aggregated to
create two component summaries: the physical component summary (PCS) and the mental component
summary (MCS), with scores ranging from 0 to 100; higher scores indicate better health status. The
MCID for either the PCS or MCS of the SF-36 for the change from baseline is typically between 2.5 and 5
points.**** Leung and colleagues® reported MCIDs of change scores of 3.74 and 1.77 in PsA patients
treated with anti-TNF alpha drugs for the PCS and MCS subsections, respectively. Change from baseline
in the PF scale score (norm-based) of the SF-36v2 at weeks 16 and 24 were additional secondary end
points.

h) EuroQol 5-Dimensions Questionnaire

The EuroQol 5-Dimensions Questionnaire (EQ-5D) measures the patient’s general health status using a
composite of a five-dimensional multiple choice questionnaire and a vertical VAS. The five dimensions of
health status are mobility, self-care, usual activities (work, study, housework, and family/leisure
activities), pain/discomfort, and anxiety/depression. For each dimension, a patient’s response could be
one of three levels: no problems, some problems, and extreme problems. The VAS component
comprises a 20 cm vertical VAS on which a patient provides a self-rated health state, ranging from “the
best imaginable health state” to “the worst imaginable health state.”*® The EQ-5D has shown
discrimination and responsiveness in PsA trials.*” No MCID for improvement in the EQ-5D for PsA
patients was found in the literature. No statistical test was undertaken for EQ-5D comparison.

i) Work Limitations Questionnaire

The Work Limitations Questionnaire (WLQ-25) is a validated, self-reported, 25-item instrument for
measuring the degree to which chronic health problems interfere with ability to perform job roles. The
WLQ has four dimensions of on-the-job disability (limitations handling time, physical, mental-
interpersonal, and output demands) with a total score range of O (limited none of the time) to 100
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(limited all of the time) for the reported amount of time in the prior two weeks the respondents were
limited on the job. The instrument was validated in a population of adults working 20 or more hours per
week, and thus possibly excluded individuals with severe work limitations. The WLQ is context specific
and focused on job demand performance and therefore can be used to identify both the magnitude and
type of impact that health problems are having on people in the workplace.”** No MCID for
improvement in the WLQ-25 for PsA patients was found in the literature. No statistical test was
undertaken for WLQ-25 comparison.

i) Maastricht Ankylosing Spondylitis Enthesitis Score

The Maastricht Ankylosing Spondylitis Enthesitis Score (MASES) is a validated enthesitis index for
ankylosing spondylitis developed by assessing measures of disease activity, including the Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI) and the Mander Enthesitis Index (MEI). Enthesitis
is defined as inflammation at the site of tendons, ligaments, or joint capsule fibre insertion into bone.*’
The MASES aims to provide a more practical and less time-consuming alternative to the MEI. The score
for MASES index ranges from 0 to 13, correlating with the number of painful entheses out of the total of
13 assessed. MASES has not been assessed specifically for PsA.*”” No MCID for improvement in the
MASES for PsA patients was found in the literature. Change from baseline in the MASES at weeks 16 and
24 in patients with pre-existing enthesopathy were additional secondary end points.

k) Dactylitis Severity Score

Dactylitis is characterized by swelling of the entire digit (finger or toe) and represents a combination of
synovitis and inflammation of tendon and ligament insertions.*’ It is a hallmark feature of PsA, occurring
in 16% to 48% of reported cases.”’” The Dactylitis Severity Score is the sum of the individual scores for
each digit, and ranges from 0 to 20: 0 for no dactylitis or 1 for dactylitis present in each digit. The results
from each digit with dactylitis are then summed to produce a final score. No MCID for improvement in
the Dactylitis Severity Score for PsA patients was found in the literature. Change from baseline in the
Dactylitis Severity Score at weeks 16 and 24 in patients with pre-existing dactylitis were additional
secondary end points.

1) Functional Assessment of Chronic lliness Therapy — Fatigue

The Functional Assessment of Chronic Iliness Therapy — Fatigue (FACIT-F) scale is a self-administered
questionnaire that assesses both the physical and functional consequences of fatigue.*® The FACIT-F was
validated in a Toronto PsA cohort study and was found to be well correlated with the modified Fatigue
Severity Scale (FSS), showing high internal consistency and test—retest reliability, as well as criterion and
construct validity.”” It is a 13-item questionnaire with each question scored from 0 to 4, for a total score
range of 0 to 52. Higher scores denote lower levels of fatigue. Therefore, higher FACIT-F scores are
expected with greater improvements in a patient’s PsA.>° A validated MCID for improvement in the
FACIT-F is not currently available in PsA patients. The clinical trials included in this review used 3.56,
which is the validated FACIT-F MCID in RA patients.’* Change from baseline in the FACIT-F scale score at
weeks 16 and 24 were additional secondary end points. A post hoc analysis was conducted for the
proportion of patients with 2 3.56-point improvement in FACIT- F score at weeks 16 and 24.

Patient’s Assessment of Pain

Patients’ assessment of pain was scored on a 0 mm to 100 mm horizontal line, on which 0 represents
“no pain” and the 100-mm mark represents “pain as severe as can be imagined.”? Patients were asked
to place a vertical line on the horizontal line to indicate the level of their arthritis pain on the day of the
visit.>> The MCID of patient’s assessment of pain was defined as an improvement (reduction) in pain of
10 mm or more from baseline.*” Patients’ assessment of pain is part of the ACR core set of measures in
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arthritis.”® Change from baseline in the patient assessment of pain at weeks 16 and 24 were additional
secondary end points. A post hoc analysis was conducted for the proportion of patients with 2 10 mm
reduction in patient’s assessment of pain VAS at weeks 16 and 24.

Adverse Events

An adverse event (AE) was any noxious, unintended, or untoward medical occurrence that may appear
or worsen in a patient during the course of the study. It may be a new intercurrent illness, a worsening
concomitant illness, an injury, or any concomitant impairment of the patient’s health, including
laboratory test values, regardless of etiology.

3.2.5 Statistical Analysis

All three studies had more than 95% power to demonstrate the superiority of one dose of apremilast
over placebo with respect to the proportion of patients achieving ACR20 response at a two-sided
significance level of 0.05 (0.025 per side). It was estimated that approximately 165 patients were
needed to be randomized into each of the placebo, apremilast 20 mg b.i.d., and apremilast 30 mg b.i.d.
treatment groups in order to achieve that power. Sample size estimations were based on the results of
the phase 2 Study CC-10004-PSA-001, which reported an underlying response rate of 20% for placebo,
and an underlying treatment difference of 20 percentage points (in favour of apremilast) between one
dose of apremilast and placebo as measured by the proportion of patients achieving ACR20 response.

The full analysis set (FAS) was the primary population for the efficacy analyses for the placebo-
controlled period. The Cochran—Mantel-Haenszel (CMH) test was used for discrete end point, and an
analysis of covariance (ANCOVA) model was used for continuous outcomes. The CMH test adjusted for
strata of baseline DMARD use (yes/no). This ANCOVA model used the change from baseline as the
response variable, and included treatment group and baseline DMARD use, as factors and the baseline
value as a covariate. In PALACE-3, the statistical analyses additionally controlled for > 3% BSA with
psoriasis at baseline. The analyses of the primary and secondary end points evaluated at weeks 16 or 24
were performed by treatment group (placebo, apremilast 20 mg b.i.d., and apremilast 30 mg b.i.d.).
Treatment differences were evaluated only between each apremilast dose and placebo and calculated
as apremilast minus placebo. Efficacy results were considered statistically significant after consideration
of the strategy for controlling the type | error rate as described below. All statistical tests were
conducted at the alpha = 0.050 (two-sided) level, and two-sided P values and confidence intervals (Cls)
were reported. The primary efficacy end point in all three included studies was the proportion of
patients in each treatment group who achieved ACR20 response at week 16.

Statistical tests were conducted between each apremilast dose and placebo for the primary end point
and secondary end points evaluated at week 16 or 24. To control the experiment-wise type | error rate,
formal statistical tests were carried out sequentially for these end points, starting with the primary end
point and then the secondary end points evaluated at weeks 16 or 24 in the order presented below. The
pair-wise comparisons (apremilast 30 mg b.i.d. versus placebo, and apremilast 20 mg b.i.d. versus
placebo) for each end point were performed using the Hochberg procedure. Specifically, for the primary
end point (ACR 20 response at week 16), if the two-sided P values from both of the pair-wise
comparisons were < 0.050, then both test results were considered statistically significant and both
apremilast doses were declared efficacious. If the two-sided P value from one of the two pair-wise
comparisons was > 0.050, but the two-sided P value from the other comparison was < 0.025, then the
latter test result was considered statistically significant and the corresponding apremilast dose tested
was declared efficacious. In other situations, neither of the apremilast doses was declared efficacious.
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Formal pair-wise comparisons with respect to the first secondary end point (change from baseline in the
HAQ-DI score at week 16) were conducted conditional on the test results for ACR20 response at week
16. If the test results of ACR20 response for both apremilast doses were statistically significant, then the
two pair-wise comparisons for the HAQ-DI score were performed using the Hochberg procedure at the
alpha = 0.05 level, as described above for ACR20 response. If only the test result of ACR20 response for
one apremilast dose was statistically significant, then only the comparison between that apremilast dose
and placebo was conducted for the HAQ-DI score, at the alpha = 0.025 level. If neither test result of ACR
20 response was statistically significant, then formal statistical tests were not performed for the HAQ-DI
score and the remaining secondary end points evaluated at weeks 16 or 24. Formal statistical tests for
the remaining secondary end points evaluated at weeks 16 or 24 (in the order presented below) were
carried out in the same manner as described above.

Order of statistical testing in the hierarchical analysis plan for secondary outcomes, as well as the
outcomes not included in the hierarchy, are presented in Table 7.

TABLE 7: SUMMARY OF SECONDARY OUTCOMES ANALYZED IN PALACE-1, PALACE-2, AND PALACE-3
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ACR20/50/70 = American College of Rheumatology 20%/50%/70% response; CDAI = Clinical Disease Activity Index;

CRP = C-reactive protein; DAS = Disease Activity Score; EQ-5D = EuroQol-5 Dimensions; EULAR = European League Against
Rheumatism; FACIT-F = Functional Assessment of Chronic lliness Therapy—Fatigue; HAQ-DI = Health Assessment Questionnaire
— Disability Index; MASES = Maastricht Ankylosing Spondylitis Enthesitis Score; PCS = physical component summary; PASI-50/75
=50%/75% or greater improvement in the Psoriasis Area and Severity Index; PsARC = Psoriatic Arthritis Response Criteria;
SF-36v2 = Short Form (36) Health Survey, version 2; WLQ-25 = 25-Item Work Limitations Questionnaire.

® Hierarchical testing failed for the analysis (change from baseline in the patient assessment of pain) at week 16 in PALACE-2.

® Hierarchical testing failed for the analysis (change from baseline in the MASES at week 16 in patients with pre-existing
enthesopathy) in PALACE-1 and PALACE-3.
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For ACR response end points, patients who discontinued early — prior to week 16 — and those who did
not have sufficient data for a definitive determination of response status at week 16 were counted as
nonresponders. Joints temporarily or permanently not assessable at baseline were excluded from joint
count. For other unassessed joints at baseline, the joint assessment at the screening visit, if assessed,
was used as the baseline assessment; otherwise, the joint was excluded from joint count. The last
observed joint assessment (at baseline or post-baseline) was used for joints unassessed at week 16.
There was no imputation for other missing ACR component scores. Patients who escaped early at week
16, patients who discontinued early — prior to week 24 — and patients who did not have sufficient data
for a definitive determination of response status at week 24 were counted as nonresponders. Same
imputation rules were applied to the other binary end points. For continuous end points, missing data at
weeks 16 and 24 were imputed using last observation carried forward (LOCF).

Subgroup analyses by number of prior DMARDs and/or biologic response modifiers and by body weight
at baseline were performed for ACR20. The CDR review protocol included subgroup by disease severity
(based on DAS28) at baseline; however, such subgroup analyses were not undertaken.

a) Analysis Populations
The safety population dataset consisted of all patients who were randomized and received at least one
dose of investigational product.

The FAS consisted of all patients who were randomized as specified in the protocol.

The per-protocol analysis dataset (PPS) consisted of all patients included in the safety population who
had at least one post-treatment ACR evaluation and no major protocol deviations.

3.3 Patient Disposition

Patient disposition is summarized in Table 8. Approximately equal numbers of patients were enrolled in
the three studies, with similar proportions of patients discontinued within treatment arms. At week 16,
a greater proportion of placebo-treated patients entered EE (range 55% to 64%) compared with patients
treated with apremilast 30 mg b.i.d. (range 31.7% to 40%). Within the 16-week treatment duration, a
slightly higher number of patients treated with apremilast 30 mg b.i.d.in the PALACE-1 and PALACE-2
studies discontinued due to AEs, compared with placebo-treated patients. Discontinuation due to lack of
efficacy was similar among treatment arms. At week 24, a slightly higher number of patients treated
with apremilast 30 mg b.i.d. in study - discontinued due to AEs, compared with placebo-treated
patients. Discontinuation due to lack of efficacy remained similar between treatment arms.
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TABLE 8: PATIENT DISPOSITION

PALACE-1 PALACE-2 PALACE-3
Placebo | APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
b.i.d. b.i.d. b.i.d.
Screened, N 615 611 612
Randomized, N 168 168 159 162 169 167
Discontinued through week 10 (6) 14 (8) - - - -
16, N (%)
Adverse event 5(3) 9(5) [ ] [ ] [ ] [ ]
Lack of efficacy 3(2) 2(1) [ ] [ ] [ ] [ ]
Protocol violation 1(1) 0(0) - - - -
Non-compliance with 0 (0) 1(1) - - - -
study drug
Withdrawal by patient 1(1) 2(1) - - - -
Lost to follow-up 0 (0) 0(0) - - - -
Other 0 (0) 0(0) B ] B ]
Early escape 107 (64) 58 (35) 88 (55) 64 (40) 97 (57.4) 53(31.7)
Early escape to 20 mg 54 (32) NA 44 (28) NA 47 (28) NA
b.i.d.
Early escape to 30 mg 53(32) NA 44(28) NA 50 (30) NA
b.i.d.
Discontinued through week |18 (10.7) 20 (11.9) 16 (10) 20(12) 23 (13.6) 22(13.2)
24, N (%)
Adverse event 11 (6.5) 10 (6.0) 4 (3) 12 (7) 10(5.9) 8(4.8)
Lack of efficacy 4(2.4) 4(2.4) 3(2) 2 (1) 6 (3.6) 7(4.2)
Protocol violation 1 (0.6) 0 (0.0) 0 (0) 1(1) 0(0.0) 1(0.6)
Non-compliance with 0(0.0) 2(1.2) 0 (0) 0(0) 0(0.0) 0(0.0)
study drug
Withdrawal by participant | 2 (1.2) 3(1.8) 7 (4) 3(2) 3(1.8) 1(0.6)
Lost to follow-up 0(0) 0(0) 1(1) 2 (1) 1(0.6) 3(1.8)
Other 0(0.0) 1(0.6) 1(1) 0(0) 3(1.8) 2(1.2)
Full analysis set, N (%)° 168 168 (100.0) | 159 (100) | 162 (100) |169 (100.0) | 167 (100.0)
(100.0)
Per-protocol, N (%) 165 ( 161(95.8) | [ EGNG N e e
98.2)
Safety, N (%)° 168 168 (100.0) | 159 (100) 162 (100) 168 ( 99.4) 167 (100.0)
(100.0)

APR = apremilast; b.i.d. = twice daily; NA = not applicable.
? Includes patients who were randomized as specified in the protocol.
® Includes patients who were randomized, received at least 1 dose of investigational product, had at least 1 change from
baseline in tender joint count, swollen joint count, and at least 3 of the other 5 American College of Rheumatology
components, and had no protocol violations that might substantially affect the efficacy results through week 24.

¢ Includes patients who were randomized and received at least 1 dose of investigational product.
Source: Kavanaugh et al.,"® Clinical Study Report (CSR) for PALACE-1,"” CSR for PALACE-2,*® CSR for PALACE-3."
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3.4 Exposure to Study Treatments

In all three studies, the mean exposure in the apremilast 30 mg b.i.d. treatment group was
approximately 22.0 (standard deviation [SD] approximately 6) weeks, whereas in the placebo group of
PALACE-1, in which the majority of patients (63.7%) entered EE, the mean exposure to placebo was
approximately _; in the placebo group of PALACE-2, in which approximately half the
patients (55.3%) entered EE, the mean exposure to placebo was approximately ||| | | | | QEEEEE: i»
the placebo group of PALACE-3, in which more than half the patients (57.4%) entered EE, the mean

exposure to placebo was approximately _

In the PALACE-1 trial, during the placebo-controlled period, concomitant medications used were mainly
DMARD:s (64.9%), which included MTX (54.2%) at a mean dose of _mg/week. In addition,
the majority of patients (71.6%) were taking NSAIDs at baseline, with approximately _of
patients in each treatment group taking narcotics or other analgesics. In the PALACE-2 trial, during the
placebo-controlled period, the concomitant medications used were mainly DMARDs -, which
included MTX (-) at a mean dose of_ mg/week. In addition, the majority of patients
(69.6%) were taking NSAIDs at baseline, with approximately. of patients in each treatment group
taking narcotics or other analgesics. In the PALACE-3 trial, during the placebo-controlled period, the
concomitant medications used were mainly DMARDs (-), which included MTX (-) at a mean
dose of_ mg/week. In addition, the majority of patients (70.7%) were taking NSAIDs at
baseline, with approximately - of patients in each treatment group taking narcotics or other
analgesics.

3.5 Critical Appraisal

3.5.1 Internal Validity

Randomization was performed using an interactive voice response system and appropriate measures
appear to have been taken to ensure allocation concealment. All three studies were double-blinded and
the placebo intervention was described by the manufacturer as matched in appearance to apremilast.
Apremilast is associated with gastrointestinal adverse effects and it is possible that this may have led to
unblinding in some instances, as patients who experienced these adverse effects may have speculated
that they were on apremilast. It is not known what the precise impact of unblinding would be on
investigator-assessed outcomes, and the effectiveness of the blinding does not appear to have been
tested.

The manufacturer accounted for multiplicity in its secondary outcomes by using a hierarchical testing
procedure, which is considered an acceptable strategy for controlling for multiple comparisons. In this
procedure, statistical testing is continued on subsequent outcomes only for as long as testing reveals
statistical significance on the previous outcome. The comparisons of the outcomes after the statistical
testing was stopped due to the hierarchy procedure could not be interpreted.

Outcomes (either exploratory, quality of life, or post hoc) were also tested that fell outside the
hierarchy, although those that were key efficacy outcomes in this review were PASI 75 (for PALACE-1
and PALACE-2 trials), the EQ-5D, and the WLQ-25. Because these outcomes fell outside the hierarchy,
their results must be interpreted with caution because of the risk of inflated type 1 error.

Subgroup analyses by number of prior DMARDs and/or biologic response modifiers and by body weight
at baseline were performed for ACR20. Results should be interpreted with caution as they are likely not
adequately powered, given the small sample sizes and that they were not adjusted for multiplicity;
moreover, randomization is not maintained in these subgroup analyses. In PALACE-1, PALACE-2, and
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PALACE-3, 74%, 65%, and 71% of placebo patients discontinued randomized treatment before week 24
(either due to EE or because of treatment discontinuation), respectively. This means that a substantial
proportion of the outcome data at week 24 had to be imputed based on an ITT analysis. Therefore,
there is a very high degree of uncertainty with respect to the findings of the studies beyond the week 16
time point.

PsA is a condition with a variable and heterogeneous course. It is possible that the patients in the
placebo group who met EE criteria were experiencing a flare at 16 weeks. The impact of disease flare on
EE, especially in the placebo group, is not clear.

Inclusion criteria for the trials specified active PsA despite current or previous DMARDs. Inadequate
control by DMARDs applies to therapeutic failure, loss of insurance, intolerance, adverse effects, or
other reasons for discontinuation. Therapeutic failure and intolerance were not defined, and who
reported it (i.e., was it the patient or the physician?) it is not clear. The manufacturer clarified that the
reason patients discontinued prior DMARDs was captured on the case report form by patient or
investigator. The manufacturer also suggested that the definition of treatment failure is implicit, as
patients had to present with active disease at screening to be eligible for study inclusion. However, this
definition of treatment failure could include patients who responded to prior treatment but still have
active disease, hence were misclassified as treatment failure. In the absence of a formal record of
treatment failure, there remains uncertainty as to whether these patients were true treatment failures.

3.5.2 External Validity
Several outcomes measured in the trials have limitations, including lack of clearly defined minimally
important difference in score change in PsA patients (see APPENDIX 5).

Approximately 1.6% of patients had never received treatments with DMARDs and these patients do not
reflect the product indication. Although it was a small proportion of patients in the trials and might not
have an impact on overall results, these patients may have had less severe disease than patients who
had responded inadequately to DMARDs. In addition, no information was provided as to why these
patients never received DMARDs.

Patients were excluded from the trials if they had a history of clinically significant cardiac,
endocrinologic, pulmonary, neurologic, psychiatric, hepatic, renal, hematologic, immunologic disease,
other major uncontrolled disease, or significant infection. While this is a prudent approach, it limits
generalizability of harms results to clinical practice, where patients who are at higher risk may be
prescribed the drug.

PsA is a chronic disease with the expectation that patients will be on treatment for many years.
Although long-term harms data were reported for up to 52 weeks in all three studies, the only placebo-
controlled data that exist for apremilast are from week 24; however, these data are likely limited in their
utility, given the aforementioned high proportion of patients who discontinued randomized treatment
(either due to EE or because of treatment discontinuation) during the studies.

High-quality evidence for the use of MTX in PsA is lacking, although it is generally accepted in clinical
practice as a therapeutic option. With the lack of evidence, appropriate dosing of MTX is unclear. In all
three studies, the median dose at baseline ranged from 15 mg/week to 16 mg/kg across studies and
between treatment arms, which is lower than recommended MTX doses used in RA (approximately 25
mg/week).
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There is a lack of direct, head-to-head comparisons of apremilast versus another active control, such as
MTX or one of the biologics.

Limitations on concomitant medications, allowable doses of these, and treatment history may have
compromised external validity to some degree. Patients were allowed to receive stable, sub-maximal
doses of concomitant MTX, sulfasalazine, and leflunomide; low-dose oral corticosteroids; and/or
nonsteroidal anti-inflammatory drugs. However, concomitant treatment with potent
immunosuppressants, including all biologic DMARDs or cyclosporine, was not permitted. Patients who
had therapeutic failures of three or more agents for PsA (DMARDs), or one or more biologic TNF blocker,
were excluded. Previous treatment with a biologic, including TNF blockers, was allowed, but only up to
10% could be TNF blocker therapeutic failures, which might limit the generalizability of the results.

3.6 Efficacy

Only those efficacy outcomes identified in the review protocol are reported below (section 2.2, Table 3).
See APPENDIX 4 for detailed efficacy data. Only apremilast 30 mg orally b.i.d. is the Health Canada—
approved dose for the treatment of active PsA, and only data for this dose are included in the Efficacy
section.

The following end points were formally assessed for statistical significance according to the Hochberg
procedure for multiple testing: ACR20 response at weeks 16 and 24, change from baseline in the HAQ-DI
score at weeks 16 and 24, change from baseline in the PF scale score (norm-based) of the SF-36v2 at
week 16, modified PsARC response at week 16, and change from baseline in the patient assessment of
pain at week 16 for all three trials, and change from baseline in the MASES at week 16 in patients with
pre-existing enthesopathy in PALACE-1 and PALACE-2 trials, and PASI-75 response at week 16 among
patients whose psoriasis BSA at baseline was 2 3% in the PALACE-3 trial. All other end points are
exploratory in nature and should be interpreted with caution.

3.6.1 Outcomes Related to Psoriatic Arthritis

a) ACR20, 50, 70

In all three studies, a statistically significantly greater proportion of patients in the apremilast 30 mg
b.i.d. treatment group achieved an ACR20 response at week 16 compared with placebo (38.1% versus
19.0%, P = 0.0001 in PALACE-1; 32.1% versus 18.9%, P = 0.0060, in PALACE-2; and 40.7% versus 18.3%, P
< 0.0001 in PALACE-3). Similarly, a statistically significantly greater proportion of patients in the
apremilast 30 mg b.i.d. treatment group achieved an ACR20 response at week 24 compared with
placebo (Table 9).
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TABLE 9: PROPORTION OF PATIENTS WITH ACR20 ReESPONSES AT WEEK 16 (FULL ANALYSIS SET)

PALACE-1 PALACE-2 PALACE-3

APR 30 mg APR 30 mg APR 30 mg
b.i.d, N =159 b.i.d., N =169 b.i.d.,

N =168 N =162 N =167
ACR20 at week 16°
n (%) 32(19.0) | 64(38.1) 30 (18.9) 52 (32.1) 31(18.3) 68 (40.7)
Adjusted % difference in 19.0 (9.7 to 28.3) 13.4 (4.0t0 22.7) 22.3(13.0to 31.6)
proportions (95% CI)b
P value® 0.0001 0.0060 <0.0001
ACR20 at week 24°
n (%) 22(13.1) | 59(35.1) | 25(157) | 40(24.7) 26(15.4) | 52(31.1)
Adjusted % difference in 22.2 (13.4t0 30.9) 9.2 (0.5t0 17.8) 15.5 (6.7 to 24.3)
proportions (95% CI)b
P value® <0.0001 0.0394 0.0007

ACR20 = American College of Rheumatology 20% response; APR = apremilast; b.i.d.= twice daily; Cl = confidence interval;
CMH = Cochran—Mantel-Haenszel.

? patients who discontinued early — prior to week 16 — and patients who did not have sufficient data for a definitive
determination of response status at week 16 were counted as nonresponders. Joints temporarily or permanently not
assessable at baseline were excluded from joint count. For other unassessed joints at baseline, the joint assessment at the
screening visit, if assessed, was used as the baseline assessment; otherwise, the joint was excluded from joint count. The last
observed joint assessment (at baseline or post-baseline) was used for joints unassessed at week 16. There was no imputation
for other missing ACR component scores.

b Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
CMH weights. The 2-sided 95% Cl is based on a normal approximation to the weighted average.

¢ 2-sided P value is based on the CMH test adjusting for baseline DMARD use. P values in bold are considered statistically
significant.

A higher proportion of patients in the apremilast 30 mg b.i.d. group achieved ACR50 and ACR70
response at weeks 16 and 24 compared with placebo in all three trials. However, claims of statistical
significance could not be made because the hierarchical testing was stopped before testing these
outcomes (Table 11, Table 12).

b) Health Assessment Questionnaire — Disability Index

In all three studies, a statistically significantly greater reduction from baseline in HAQ-DI score was
achieved in patients in the apremilast 30 mg b.i.d. treatment group at weeks 16 and 24 compared with
placebo; however, the average change from baseline in the apremilast 30 mg b.i.d. treatment group at
week 16 was —0.244 (0.0364), —0.193 (0.0354), and —0.192 (0.0339) in PALACE-1, PALACE-2, and PALACE-
3, respectively, and it was respectively —0.258 (0.0371), —0.206 (0.0372), and —0.192 (0.0353) at week
24. The MCID for the HAQ-DI has been estimated to range from 0.13 to 0.35 (Table 14).

The proportion of patients achieving HAQ-DI improvements of at least 0.13 points at week 16 was
statistically significant in favour of the apremilast 30 mg b.i.d. treatment group in comparison with the
placebo treatment group in the PALACE-2 study only, while there were no significant differences in
PALACE-1 and PALACE-3. The difference in per cent HAQ-DI response ranged from 7.6% to 12.4% across
the studies. At week 24, all three studies achieved statistical significance in favour of the apremilast 30
mg b.i.d. treatment group in comparison with the placebo treatment group. The difference in per cent
HAQ-DI response ranged from 12.9% to 15.4% across the studies. However, this outcome assessment (at
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both weeks 16 and 24) was not included in the hierarchical statistical analysis approach and should be
considered exploratory in nature because of the potential for inflated type 1 error (Table 14).

The proportion of patients achieving HAQ-DI improvements of at least 0.3 points at week 16 was
statistically significant in favour of the apremilast 30 mg b.i.d. treatment group in comparison with the
placebo treatment group in the PALACE-1 and PALACE-2 studies, while there were no significant
differences in PALACE-3. The difference in per cent HAQ-DI response ranged from 6.9% to 13.2% across
the studies. Similar results were seen at week 24. However, this outcome assessment (at both weeks 16
and 24) was not included in the hierarchical statistical analysis approach and should be considered
exploratory in nature because of the potential for inflated type 1 error (Table 14).

c) Psoriatic Arthritis Response Criteria

In all three trials, there were statistically significantly greater proportions of PsARC responders in the
apremilast 30 mg b.i.d. treatment group compared with placebo at week 16, with differences between
the apremilast 30 mg b.i.d. treatment group and placebo treatment group of 16.7%, 14.9%, and 25.4% in
PALACE-1, PALACE-2, and PALACE-3, respectively. While at week 24 there were greater proportions of
PsARC responders in the apremilast 30 mg b.i.d. treatment group compared with placebo, claims of
statistical significance could not be made because the hierarchical testing was stopped before testing
this outcome (Table 15).

d) Clinical Disease Activity Index

In all three trials, there was a greater reduction in CDAI score from baseline in the apremilast 30 mg
b.i.d. treatment group compared with placebo at weeks 16 and 24; however, claims of statistical
significance could not be made because the hierarchical testing was stopped before testing these
outcomes (Table 16).

e) DAS28

In all three trials, there was a greater reduction in DAS28 score in the apremilast 30 mg b.i.d. treatment
group compared with placebo at weeks 16 and 24; however, claims of statistical significance could not
be made because the hierarchical testing was stopped before testing these outcomes (Table 17).

The proportion of patients achieving a DAS28 EULAR response of good or moderate was higher in the
apremilast 30 mg b.i.d. treatment group compared with placebo at weeks 16 and 24; however, claims of
statistical significance could not be made because the hierarchical testing was stopped before testing
these outcomes (Table 18).

f) Enthesitis (MASES)

In all three trials in patients with pre-existing enthesopathy, there were no statistically significant
differences in the change from baseline in MASES scores at week 16 (Table 24). Claims of statistical
significance could not be made for the comparison at week 24 because the hierarchical testing was
stopped before testing at that time point. In addition, in all three trials in patients with pre-existing
enthesopathy, there were no differences in the proportion of patients achieving at least 20% MASES
improvement at weeks 16 and 24; however, claims of statistical significance could not be made because
the hierarchical testing was stopped before testing these outcomes (Table 25).

g) Dactylitis
In all three trials in patients with pre-existing dactylitis, there were no differences in the change from
baseline in Dactylitis Severity Score at week 16. There were greater reductions in Dactylitis Severity
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Score from baseline in the apremilast 30 mg b.i.d. treatment group compared with placebo at week 24
in the PALACE-3 trial only (Table 26). In all three trials in patients with pre-existing dactylitis, there were
no differences in the proportion of participants achieving a Dactylitis Severity Score of 0 at weeks 16 and
24 (Table 27). However, inferences about statistical significance for the results of the dactylitis analyses
could not be made because the hierarchical testing was stopped before testing these outcomes.

3.6.2 Outcomes Related to Psoriasis

a) Psoriasis Area and Severity Index

Only patients with a BSA involvement > 3% at baseline had a PASI assessment. The proportion of
patients achieving PASI75 response in the apremilast 30 mg b.i.d. treatment group compared with
placebo was statistically significantly higher in PALACE-3. In addition, in PALACE-1 and PALACE-2, the
proportion of patients achieving PASI75 response in the apremilast 30 mg b.i.d. treatment group was
higher than placebo group at week 16 and it was higher in all three studies at week 24; however, claims
of statistical significance for these analyses could not be made because the hierarchical testing was
stopped before testing these outcomes.

A post hoc analysis was conducted on the proportion of patients achieving PASI50 response, and it was
found that patients in the apremilast 30 mg b.i.d. treatment group had higher response compared with
placebo at weeks 16 and 24 for all three studies (Table 30). However, these analyses were post hoc in
nature and any result reported should be interpreted with caution.

3.6.3 Health-Related Quality of Life and Other Patient-Reported Outcomes

a) Short Form (36) Health Survey

Results for the mean change from baseline in SF-36 PF domain score at weeks 16 and 24 are presented
in Table 20. In the three trials, the mean change from baseline at week 16 for SF-36 PF domain score
ranged from 2.91 to 4.23 in the apremilast 30 mg b.i.d. treatment group and ranged from 0.81 to 1.81 in
the placebo treatment group, and the difference between apremilast 30 mg b.i.d. treatment group and
placebo ranged from 2.10 to 2.42. In all three trials there was statistically significantly greater change
from baseline in the SF-36 PF domain score in the apremilast 30 mg b.i.d. treatment group than in the
placebo group at week 16.

At week 24, there was greater change from baseline in SF-36 PF domain score in the apremilast 30 mg
b.i.d. treatment group than in the placebo group in all three studies. However, claims of statistical
significance could not be made because the hierarchical testing was stopped before testing this
outcome.

The proportion of patients achieving an improvement = 2.5 points in SF-36 PF domain at weeks 16 and
24 was statistically significantly greater in the apremilast 30 mg b.i.d. treatment group than in the
placebo group in the PALACE-1 study only. However, this outcome assessment was not included in the
hierarchical statistical analysis approach and should be considered exploratory in nature because of the
potential for inflated type 1 error.

Results for the SF-36 PCS at weeks 16 and 24 are presented in Table 21. The proportion of patients
achieving an improvement > 2.5 points in SF-36 PCS at weeks 16 and 24 was statistically significantly
greater in the apremilast 30 mg b.i.d. treatment group than in the placebo group in PALACE-1 and
PALACE-3 studies only. However, this outcome assessment was not included in the hierarchical
statistical analysis approach and should be considered exploratory in nature because of the potential for
inflated type 1 error.
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b) Patient’s Assessment of Pain

At weeks 16 and 24, the mean change in scores decreased (improved) from baseline for all treatment
arms, including placebo. The apremilast 30 mg b.i.d. treatment group was statistically significantly
improved relative to placebo for mean score change at week 16 in the PALACE-1 and PALACE-3 studies.
The average (SD) change from baseline in the apremilast 30 mg b.i.d. treatment group at week 16 was —
13.5(1.85),-11.9 (1.90), and —12.7 (1.81) in PALACE-1, PALACE-2, and PALACE-3, respectively, and it was
respectively —=5.7 (1.83), —7.0 (1.93), and —4.9 (1.79) in the placebo treatment group. The MCID has been
reported as 10 mm; the mean differences between groups ranged from —4.9 to —7.9 mm across the
three studies.

The apremilast 30 mg b.i.d. treatment group was improved relative to placebo for mean score change at
week 24 in all three studies; however, claims of statistical significance for these analyses could not be
made because the hierarchical testing was stopped before testing these outcomes (Table 19).

A post hoc analysis was conducted on the proportion of patients achieving a = 10 mm reduction in
patient assessment of pain at weeks 16 and 24, and it was found that a greater proportion of patients in
the apremilast 30 mg b.i.d. treatment group achieved an improvement of 2 10 mm than in the placebo
group in all three studies at weeks 16 and 24 with a difference between treatment groups of 8.9%,
12.2%, and 14.0% in PALACE-1, PALACE-2, and PALACE-3, respectively (Table 29). However, these
analyses were post hoc in nature and any result reported should be interpreted with caution.

c) EuroQol 5-Dimensions

In all three trials, there was more improvement in EQ-5D index value and EQ-5D VAS in the apremilast
30 mg b.i.d. treatment group when compared with placebo at weeks 16 and 24; however, there was no
statistical test applied to compare treatment groups (Table 22).

d) FACIT-F

At weeks 16 and 24, the mean change in scores increased (improved) from baseline for all treatment
arms, including placebo. In all three trials, the apremilast 30 mg b.i.d. treatment group was improved
relative to placebo for mean score change at weeks 16 and 24. However, claims of statistical significance
could not be made because the hierarchical testing was stopped before testing this outcome (Table 28).

A post hoc analysis was conducted on the proportion of patients achieving an improvement > 3.56
points in FACIT-F, and it was found that a greater proportion of patients in the apremilast 30 mg b.i.d.
treatment group achieved an improvement of > 3.56 than in the placebo group in all three studies at
weeks 16 and 24, with a difference between treatment groups of 9.3%, 10.0%, and 11.0% in PALACE-1,
PALACE-2, and PALACE-3, respectively (Table 29). However, these analyses were post hoc in nature and
any result reported should be interpreted with caution

3.6.4 Work Productivity

a) 25-Item Work Limitations Questionnaire Productivity Loss Score

In all three trials, there were greater reductions (improvement) in WLQ-25 Productivity Loss Score in the
apremilast 30 mg b.i.d. treatment group when compared with placebo at weeks 16 and 24; however,
there was no statistical test applied to compare treatment groups (Table 23).

3.6.5 Subgroup Analyses
Subgroup analyses by body weight at baseline and by number of prior DMARDs and/or biologic response
modifiers at week 16 were performed for ACR20 and are presented in Table 13. The percentage of
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ACR20 responders was higher for the apremilast 30 mg b.i.d. treatment group than those in the placebo
group for all subgroups in all three studies,

In most of the subgroup analyses, there were no statistically significant
differences between treatment groups, potentially due to the small sample size in some subgroups.

3.7 Harms

Only those harms identified in the review protocol are reported below (see 2.2.1, Protocol). See
APPENDIX 4 for detailed harms data. Harms data for placebo patients included data from weeks 0 to 24
for patients who did not enter EE at week 16, and data from weeks 0 to 16 for patients who did enter
EE. However, for apremilast harms data included data from weeks 0 to 24 for all patients randomized to
apremilast 30 b.i.d., irrespective of EE.

3.7.1 Adverse Events

In PALACE-1, 61.3% of apremilast and 48.2% of placebo patients reported an AE after 24 weeks of
therapy, while in PALACE-2, 59.3% of apremilast and 45.3% of placebo patients experienced an AE, and
in PALACE-3, 62.3% of apremilast and 49.4% of placebo patients experienced an AE (Table 10). The most
common AEs were diarrhea (19%, 14.8%, and 15.6% of apremilast versus 2.4%, 5.0%, and 1.8% for
placebo in PALACE-1, PALACE-2, and PALACE-3, respectively) and nausea (18.5%, 16.0%, and 13.8% of
apremilast patients versus 6.5%, 1.9%, and 5.4% for placebo in PALACE-1, PALACE-2, and PALACE-3,
respectively). In all three trials, findings after 16 weeks of therapy were consistent with what was
observed during weeks 0 to 24, with the most common AEs being diarrhea (19%, 14.8%, and 15.6% of
apremilast versus 2.4%, 4.4%, and 1.8% for placebo in PALACE-1, PALACE-2, and PALACE-3, respectively),
nausea (16.7%, 16.0%, and 12.0% of apremilast patients versus 6.5%, 1.9%, and 5.4% for placebo in
PALACE-1, PALACE-2, and PALACE-3, respectively), and headache (10.7%, 9.9%, and 10.2% of apremilast
patients versus 3.6%, 3.8%, and 4.8% for placebo in PALACE-1, PALACE-2, and PALACE-3, respectively).

3.7.2 Serious Adverse Events

SAEs were reported in 5.4% of apremilast and 4.2% of placebo patients after 24 weeks of therapy in
PALACE-1, in 2.5% of apremilast and 1.9% of placebo patients after 24 weeks in PALACE-2, and in 3.6%
of apremilast and 5.4% of placebo patients after 24 weeks in PALACE-3 (Table 10). No single SAE
occurred in more than a single patient in PALACE-1 and PALACE-2, while in PALACE-3, acute pancreatitis
occurred in fllpatients in the placebo group, and psoriatic arthropathy occurred in [llpatients in placebo
group and in [llpatients in apremilast group.

3.7.3 Withdrawals due to Adverse Events
WDAEs occurred in -of apremilast patients and -of placebo patients after 24 weeks of therapy in
PALACE-1, in of apremilast patients and -of placebo patients after 24 weeks in PALACE-2, and in
PALACE-3 and .of patients, respectively (Table 10). The most common reason for withdrawal
across groups was diarrhea in PALACE-1 and nausea in PALACE-2 and PALACE-3. After 16 weeks of
therapy, WDAEs occurred in ﬂapremilast patients and -of placebo patients in PALACE-1, in

of apremilast patients and of placebo patients in PALACE-2, and in -of apremilast patients
and of placebo patients in PALACE-3.
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3.7.4 Mortality

There were no deaths in any of the studies after 24 weeks of therapy (Table 10).

3.7.5 Notable Harms

Aside from gastrointestinal AEs, weight loss was a notable harm for this review, and the proportion of
patients with clinically significant weight loss (i.e., weight decreases of > 5% of baseline body weight),
not specified as an AE, was for apremilast versus .for placebo in PALACE-1, -for apremilast
Versus -for placebo in PALACE-2, and vVersus respectively, in PALACE-3. Weight decrease
recorded as an AE in of apremilast versus ||| | | | | BB for p'acebo in PALACE-1,
PALACE-2, and PALACE-3 (Table 10).

TABLE 10: HARMS AT WEEK 24

PALACE-1 PALACE-2 PALACE-3
AEs Placebo® | APR30 mg | Placebo® | APR30mg | Placebo® APR 30 mg
N = 168 b.id.,” N = 159 b.id.,” N = 169 b.id.,’
N =168 N =162 N =167
Patients with > 0 TEAES, 81(48.2) | 103 (61.3) 72 96 (59.3) 83 (49.4) 104 (62.3)
N (%) (45.3)
Most common AEs
Diarrhea 4(2.4) 32 (19.0) 8 (5.0) 24 (14.8) 3(1.8) 26 (15.6)
Nausea 11 (6.5) 31(18.5) 3(1.9) 26 (16.0) 9 (5.4) 23 (13.8)
Headache 8 (4.8) 18 (10.7) 7 (4.4) 19 (11.7) 8 (4.8) 20 (12.0)
SAEs
Patients with > 0 SAEs, 7 (4.2) 9 (5.4) 3(1.9) 4(2.5) 9(5.4) 6 (3.6)
N (%)
Most common reasons®
Pancreatitis, acute 2(1.2) 0
Psoriatic arthropathy 2(1.2) 1(0.6)
WDAEs
WDAEs, N (%) B | [ I
Most common reasons®
Diarrhea - - I -
[ B B || ||
[ | ||
N [ -
[ ]
[ | [ |
| | ||
Deaths
Number of deaths, N (%) | 0 | 0 | 0 | 0
Notable harms
Gastrointestinal Disorders ‘ - - -
| |
| | | ||
| | || |
i |
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PALACE-1 PALACE-2 PALACE-3

APR30mg | Placebo® | APR30mg | Placebo® APR 30 mg
b.id.," N = 159 b.id.,” N = 169 b.i.d.,’
N =168 N =162 N =167

AE = adverse event; APR = apremilast; b.i.d.= twice daily; EE = early escape; SAE = serious adverse event; TEAE = treatment-
emergent adverse event.

% Includes data from weeks O to 24 for patients who did not enter EE at week 16, and data from weeks 0 to 16 for patients who
did enter EE.

® Includes data from weeks 0 to 24 for all patients randomized to APR 30 b.i.d., irrespective of EE.

¢ Occurred in more than 1 person.
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4. DISCUSSION

4.1 Summary of Available Evidence

Three manufacturer-sponsored, phase 3, multi-centre, randomized, double-blind, placebo-controlled
trials, which were almost identical in design (PALACE-1, PALACE-2, and PALACE-3), met the inclusion
criteria for this systematic review. The trials included adults with active PsA who had previously had
treatment with DMARDs or TNF alpha inhibitors (up to 10% of enrolled). PALACE-3 also included
patients with at least one = 2 cm plaque psoriasis lesion in addition to active PsA. All three trials —
PALACE 1 (N =504), PALACE 2 (N = 484), and PALACE 3 (N = 505) — were three-arm superiority studies,
and evaluated the efficacy and safety of apremilast 20 mg orally twice daily (b.i.d.), or apremilast 30 mg
orally b.i.d. compared with identically appearing placebo over a double-blinded duration of 24 weeks.
No trials directly comparing apremilast with DMARDs or with biologic response modifiers were found in
the scientific literature. All three trials had an appropriate randomization strategy, with generally similar
treatment groups at baseline. In PALACE-1, PALACE-2, and PALACE-3, 74%, 65%, and 71% of placebo
patients discontinued randomized treatment before week 24 (either because of EE or treatment
discontinuation), respectively. This means that a substantial proportion of the outcome data at week 24
had to be imputed based on an ITT analysis. Therefore, there is a very high degree of uncertainty with
respect to the findings of the studies beyond the week 16 time point.

4.2 Interpretation of Results

4.2.1 Efficacy

The primary efficacy outcome in all three trials was ACR20 response at week 16 (defined as an
improvement of at least 20% in both swollen and tender joint counts and at least three of five additional
disease criteria). In all three trials, apremilast 30 mg orally b.i.d. was associated with statistically
significant improvements (compared with placebo) for the primary outcome of ACR20 response at week
16. However, the size of the treatment benefit versus placebo was modest, with the primary outcome of
ACR20 being achieved by 38%, 32%, and 41% of patients on apremilast in PALACE-1, PALACE-2, and
PALACE-3, respectively, compared with 19%, 19%, and 18% on placebo in PALACE-1, PALACE-2, and
PALACE-3, respectively. Hence, between-group differences in proportions ranged from 13.4% to 22.3%,
which is less than that seen for the biologic response modifier trials in PsA of approximately 30%
between groups at a similar time point. In all three trials, a pre-planned subgroup analysis was carried
out for the ACR20 response rate at week 16. These results demonstrated a consistent treatment effect
in favour of apremilast compared with placebo regardless of concomitant treatments (whether receiving
DMARDs and type of DMARD received) or prior treatments (including the number of conventional
DMARD:s received and whether people had received previous TNF alpha inhibitor therapies). In addition,
the proportion of apremilast patients achieving an ACR50 response at week 16 was quite low (16%, 11%,
and 15% for apremilast versus 6.0%, 5.0% and 8.3% for placebo in PALACE-1, PALACE-2, and PALACE-3,
respectively). However, it is typical for trials of interventions in PsA to accrue more ACR50 responses at
later time points; this occurred in the PALACE studies as well, although the increase in the proportion of
ACR50 responders at week 24 was small in the apremilast groups. ACR70 responders were also minimal
at weeks 16 and 24, although this is a much harder outcome to achieve over a study of a relatively short
duration. ACR50 (and ACR70) response is likely to be a more clinically important outcome for patients
than ACR20. Yet, in the PALACE studies, the pre-specified hierarchical testing failed at a higher order
comparison, and therefore claims with respect to statistical significance for apremilast versus placebo
for ACR50 and ACR70 response could not be made. Furthermore, although EE is a common design
feature for trials of interventions in rheumatologic conditions such as PsA, it has an impact on the
interpretation of outcomes at subsequent time points, often with uncertainty with respect to magnitude
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and direction of potential bias. Given that ACR50 and ACR70 outcomes require longer durations to
achieve and a large proportion of patients discontinued treatment (due to EE and other reasons) in all
three studies, coupled with the ACR20 responses observed, the clinical benefit with apremilast for ACR
response truly seems modest at best. The Health Canada reviewer also considered the response to be
modest for ACR20 at weeks 16 and 24.%

Other clinical response outcomes (PSARC, HAQ-DI, PASI75 for PALACE-3) also demonstrated a
statistically significant difference favouring apremilast treatment groups compared with placebo at
week 16.

There were greater improvements in CDAI score and DAS28 score in the apremilast 30 mg b.i.d.
treatment group compared with placebo at week 16. However, the results cannot be interpreted
because the hierarchical statistical comparisons stopped at a higher order than these outcomes.

There were no significant differences in the change from baseline in Dactylitis Severity Score and in the
change from baseline in MASES scores at week 16 in any of the trials. Although there were statistically
significant improvements in physical functioning, as measured by change from baseline in HAQ-DI, the
clinical significance of this finding is uncertain. The MCID for HAQ-DI in PsA has been estimated to range
between 0.13 and 0.35 points.”>?>** The least squares mean differences between treatments for HAD-DI
ranged from 0.127 to 0.159 at week 16, and 0.121 to 0.182 at week 24, in favour of apremilast. Hence,
the HAQ-DI mean changes were around the lower estimate for the MCID. Moreover, at week 16, in
PALACE-2 a statistically significantly larger proportion of patients in the apremilast 30 mg treatment
group when compared with the placebo group achieved HAQ-DI improvements of —0.13 points, but
there was no statistically significant difference in PALACE-1 and PALACE-3. Also at week 16, in PALACE-1
and PALACE-2, a statistically significantly larger proportion of patients in the apremilast 30 mg treatment
group when compared with the placebo group achieved HAQ-DI improvements of —0.30 points, with no
significant difference in PALACE-3. However, these analyses were considered exploratory in nature
because they were not part of the hierarchical analysis plan and there is a risk of inflated type 1 error.

A common theme, seen as important in the patient group input, was improvement in quality of life
(APPENDIX 1). In all three trials, SF-36 was used to assess health-related quality of life. In all three trials,
there was a statistically significantly greater change from baseline in the SF-36 PF domain score in the
apremilast 30 mg b.i.d. treatment group than the placebo group at week 16. In exploratory analyses, it
was found that the proportion of patients achieving an improvement > 2.5 points in the SF-36v2 PF
domain at weeks 16 and 24 was significantly greater in the apremilast 30 mg b.i.d. treatment group than
in the placebo group in the PALACE-1 study only; in addition, the proportion of patients achieving an
improvement > 2.5 points in SF-36 PCS at weeks 16 and 24 was significantly greater in the apremilast 30
mg b.i.d. treatment group than in the placebo group in the PALACE-1 and PALACE-3 studies only.
However, because these analyses were exploratory in nature, any significant result reported should be
interpreted with caution. EQ-5D results were reported as well, but no statistical testing was conducted,
and it seemed that results were inconsistent between the studies.

Arthritis pain in patients was assessed using patient’s assessment of pain. In all three studies, the
average change from baseline in the apremilast 30 mg b.i.d. treatment group at week 16 exceeded the
MCID, which is typically 10 points, while patients on placebo did not. In addition, the mean change in
score from baseline at week 16 was statistically significantly improved in the apremilast 30 mg b.i.d.
treatment group relative to placebo in the PALACE-1 and PALACE-3 studies only. A post hoc analysis was
conducted on the proportion of patients achieving a > 10 mm reduction in patient assessment of pain at
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weeks 16 and 24, and it was found that a greater proportion of patients in the apremilast 30 mg b.i.d.
treatment group achieved an improvement of 2 10 mm than in the placebo group in all three studies at
weeks 16 and 24, with a difference between treatment groups of 8.9%, 12.2%, and 14.0% in PALACE-1,
PALACE-2, and PALACE-3, respectively. However, these analyses were post hoc in nature and any result
reported should be interpreted with caution. In addition, a post hoc analysis was conducted on the
proportion of patients achieving an improvement > 3.56 points in FACIT-F, and it was found that a
greater proportion of patients in the apremilast 30 mg b.i.d. treatment group achieved an improvement
2 3.56 than in the placebo group in all three studies at weeks 16 and 24, with a difference between
treatment groups of 9.3%, 10.0%, and 11.0% in PALACE-1, PALACE-2, and PALACE-3, respectively.
However, these analyses were post hoc in nature and any result reported should be interpreted with
caution.

The improvements observed at week 24 were maintained or continued to improve through week 52
among patients in the apremilast 30 mg b.i.d. treatment group. Improvements over week 24 outcomes
generally occurred in ACR and PsARC responses, as well as PASI and Dactylitis Severity Scores across all
studies. Results for DAS28 remission (< 2.6 score), HAQ-DI, SF-36, MASES, and FACIT-F scores also
suggested the effects were maintained at week 52. However, the longer-term phases of the trials, after
24 weeks, had limited clinical value, for the following reasons: there were no control groups; there was
no blinding, because all patients received apremilast at this time point in the trials; data were analyzed
as observed, with nonresponders not contributing to the analyses; there was a lack of stopping criteria,
where early escapers at week 16 who were initially randomized to apremilast were allowed to remain
on apremilast during the long-term phases — it is likely that in clinical practice, such nonresponders
would no longer continue to receive apremilast.

No radiographic assessments were performed in the apremilast trials. This absence of any evidence that
apremilast slows radiographic progression is important, given the evidence for anti-TNF alpha drugs,
which do have evidence for reduced rates of radiographic progression of joint damage.

In the absence of adequate head-to-head trial data for apremilast with other PsA treatment, the
manufacturer conducted an IDC based on a systematic review of RCTs, to compare the efficacy of
apremilast with adalimumab, certolizumab, etanercept, golimumab, infliximab, and ustekinumab. The
results of the IDC showed that
. However, these outcomes were not consistently statistically significant; where

biologics

In addition, some of the
outcomes. Any statistically

biologics were significantly better than apremilast for

significant results should be interpreted with caution because the absence of statistical significance does

not indicate that there is evidence of

4.2.2 Harms

In their input submitted to CDR, it is clear that adverse effects are a significant concern for patients
being treated for PsA. The most common AEs with apremilast were gastrointestinal in nature — nausea
and diarrhea — and these are also noted in the product monograph. There were no notable differences
in risk of serious gastrointestinal AEs with apremilast in the three included studies. SAEs that occurred in
more than one patient occurred only in the placebo treatment group in the PALACE-3 study. Aside from
gastrointestinal AEs, weight loss was a notable harm for this review, and clinically significant weight loss
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is noted in the apremilast product monograph. The proportion of patients with clinically significant
weight loss (i.e., weight decreases of > 5% of baseline body weight) ranged from _for the
apremilast group, while in the placebo group, it ranged from _across the studies.

The long-term safety of apremilast is less clear. The placebo-controlled phase of all three trials only
lasted 24 weeks, and this is likely not of sufficient duration to reveal any long-term safety issues, if any
exist. Apremilast 30 mg b.i.d. was well tolerated over the 52-week period with generally mild or
moderate TEAEs in most patients, which did not necessitate dose interruption or discontinuation.
Gastrointestinal disorders were the most common TEAEs, with diarrhea and nausea the most frequently
reported and the most common cause for drug interruptions or discontinuation.

Harms were not analyzed in the IDC, and the comparative safety between apremilast and biologics is
unknown. Conversely, there is no evidence that apremilast is better tolerated than biologic therapies,
and longer-term safety data for apremilast are required. As noted above, there do not appear to be any
clear efficacy advantages of using apremilast versus biologics; thus, it is important that any potential
safety advantages be fully characterized. However, one advantage for apremilast would be the oral
formulation, which is of importance to patients.

4.3 Potential Place in Therapy?

The goals of treating PsA are symptom relief, inhibition of damage, maintenance of function and
management of comorbidities. The current standard of care for PsA is based on the domain(s) most
severely affected in the specific patient. These domains include arthritis, dactylitis, enthesitis, and
spondylitis.

Initial medical treatment of arthritis rests on NSAIDs and DMARDs, the most frequently used being MTX,
followed by sulfasalazine. Patients with inadequate response to DMARDs are next offered a biologic
agent, most often an anti-TNF alpha drug, and less often, ustekinumab. Because there is limited
evidence of efficacy of DMARDs for the three other domains, anti-TNF medication is offered if there is
an inadequate response to NSAIDs with or without local steroid injections. Biologics would be taken with
or without concomitant methotrexate.

Apremilast may be an alternative therapy for patients with mild to moderate disease or for patients with
more severe disease who refuse parenteral therapies. Most patients prefer oral to injectable drugs.
Patients taking apremilast would also not need laboratory follow-up (less intrusive and costly) and
probably require fewer physician visits and monitoring of laboratory tests. Apremilast does not require
tuberculosis screening, and also does not lead to infections.

These decisions depend on the clinical evaluation of the patients. Poor prognostic factors, such as
baseline erosive disease or severe functional impairment, might result in a decision to bypass
apremilast.

? This information is based on information provided in draft form by the clinical expert consulted by CDR reviewers for the
purpose of this review.
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5. CONCLUSIONS

Based on three double-blind RCTs (PALACE-1, PALACE-2, and PALACE-3) in patients with active PsA,
treatment with apremilast 30 mg b.i.d. resulted in statistically significant improvements in clinical
response (ACR20, PsARC, HAQ-DI, and PASI75 for PALACE-3) at week 16 when compared with placebo.
Although improvements in health-related quality of life were observed, they were inconsistent across
studies or measures. In all three studies, a very large proportion of placebo patients discontinued
randomized treatment before week 24 (either because of EE or treatment discontinuation), so claims of
efficacy at week 24 are uncertain.

The most common AEs with apremilast were gastrointestinal-related — nausea and diarrhea — and
these were also the most common reasons for WDAEs. There were no clear indications of any serious
harms issues with apremilast, although interpretation of this finding is limited by the relatively short 24-
week follow-up in the double-blind comparative phase, and the large proportion of patients who
discontinued randomized treatment (either because of EE or treatment discontinuation).

A manufacturer-submitted NMA suggested that _

_. Harms, health-related quality of life, and patient-reported outcomes were not analyzed in
the IDC, and the comparative safety between apremilast and biologics is unknown.
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APPENDIX 1: PATIENT INPUT SUMMARY

This section was prepared by CADTH staff based on the input provided by patient groups.

1. Brief Description of Patient Group(s) Supplying Input
Two patient groups submitted patient input.

The Arthritis Consumer Experts (ACE) group provides science-based information, education, and support
programs in both official languages to help people with arthritis take control of their disease and improve
their quality of life. The ACE group receives unrestricted grants-in-aid from AbbVie Corporation, Amgen
Canada, BIOTECanada, Celgene Inc., Hoffmann-La Roche Canada Ltd., Janssen Inc., Pfizer Canada, Purdue
Pharma L.P., and UCB Canada Inc., as well as from public sector organizations. According to the group,
solely the staff and advisory board of ACE aided in the compilation of the patient input the group
submitted and there is no conflict of interest with respect to compiling the patient input information.

The Canadian Arthritis Patients Alliance (CAPA) provides education and creates links between Canadians
with arthritis to assist them to become more effective advocates and to improve their quality of life. In the
last year, CAPA received grants and support from AbbVie, Amgen Canada, Hoffmann-La Roche, Janssen,
Novartis, Pfizer Canada, Rx&D, and UCB Pharma. In addition, it received support from several public sector
non-pharmaceutical industry sources. In the past, CAPA received support from Schering Canada, as well as
from public sector organizations. CAPA declared there was no conflict of interest with respect to compiling
the patient input information it submitted.

2. Condition-Related Information

The patient groups compiled information from responses to requests for patient input sent via email or
posted on the JointHealth website, Facebook, and Twitter. One group reported information from personal
experiences and many years of communicating with its membership, and the other provided comments to
augment the individual pieces of information from the group.

Psoriatic arthritis (PsA) is an autoimmune disease characterized by inflammation in the joints that destroys
the lining of the joint and ultimately the surrounding bone, and which causes a scaly rash on the body,
which usually occurs on the elbows, knees, and scalp. The disease affects patients’ day-to-day life
tremendously, causing them to constantly consider their ability to cope, think of ways of doing what they
need to do, and assess how much help they need. Therefore, PsA patients pace and prioritize routine
activities that are taken for granted by non-patients.

PsA patients experience joint pain, stiffness, fatigue, and loss of function. Some patients have difficulty
sitting, using the stairs, bending to pick up objects, and getting in and out of the bathtub. Daily living
activities such as vacuuming, cleaning, doing the dishes, and grocery shopping become challenging for
some patients, causing them to require help from caregivers. Patients also experience skin sensitivity,
redness, flaking, and pain from the plague psoriasis. One patient group reported that PsA is “linked to the
skin disease psoriasis, which causes a scaly-type rash usually occurring on the elbows, knees, and scalp.
Psoriasis is considered a significant risk factor for developing PsA — up to 30% of people diagnosed with
psoriasis go on to develop psoriatic arthritis.” The group reported that a patient developed ischial bursitis,
in which her tendons and ligaments are also affected. The group provided the following quote from
another patient: “I'm a patient suffering from rheumatoid arthritis and | take methotrexate injections,
which caused plaque psoriasis to appear on my body, my scalp, and my ears.”
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The impact of the disease goes beyond physical well-being, with some patients likely to stop social and
creative activities due to limited time and energy and increased pain. Furthermore, the acute awareness of
skin lesions has a psychological impact. A patient group reported that as a result of the symptoms of PsA,
anxiety and depression are prominent among people in this disease group. According to a patient group,
PsA patients whose conditions are not well controlled find it difficult to participate in post-secondary
education and to become employed and stay employed.

3. Current Therapy-Related Information

Current therapy includes biologic response modifiers, disease-modifying anti-rheumatic drugs (DMARDs),
and nonsteroidal anti-inflammatory drugs (NSAIDs). There is a high degree of variability of disease, and
there are currently no methods by which physicians can predict which patients will respond best to which
therapies. Therefore, while some patients respond well to a drug for long periods, others will need to try
many different drugs before they find the best treatment for their PsA. Even while responding well to their
medication(s), PsA patients are aware of the potential for the drug to become ineffective over time.
Therefore, patients believe that the more options there are available, the better, as more options mean
better access to medication and a backup plan in case the current therapy treatment stops working.

PsA patients have concerns regarding adverse effects over a prolonged period of drug use (which may
include heartburn, dizziness, and increased blood sugar levels), cost, scheduling issues for infusions, and
the need to take time off work or find someone to deal with family commitments. Commonly mentioned
adverse events are gastrointestinal side effects associated with DMAARDs and NSAIDs. One patient group
mentioned that DMARDs and biologic response modifiers suppress the patients’ immune systems,
predisposing them to serious infections. Other adverse events include vein scarring and scar tissue from
numerous infusions and injections.

Caregiver experiences cited include having to give the patients their injections, and taking on more family
responsibilities while patients are receiving their infusions or when patients’ conditions are so severe that
they are prevented them participating in daily activity. Caregiver burdens include inadequate time, as they
need to arrange and plan their schedule to accommodate for sudden and emergency requests from the
person living with PsA. For some, caring for the patient deprives them of time to engage in gainful
employment, recreational activities, and socializing with friends.

4. Expectations About the Drug Being Reviewed
Sources of information for this section are identical to those described in section 2.

None of the patients from either group providing input had experience with using Otezla to treat their PsA.
One patient group expects that as an oral drug, Otezla would eliminate vein scarring and scar tissue for
patients who need to receive medication in the form of injections or transfusions. It was also expected that
the use of Otezla would reduce the amount of time patients and families spend on injections and infusions,
“allowing them increased independence, and decreased time spent ‘as a patient’.” Furthermore, patients
expected that oral medications would be easy to take, and that coming from a different class of drugs,
Otezla would provide them with an effective alternative when other drugs are ineffective. The patients
hoped that Otezla would lessen their PsA pain so that they can manage to do day-to-day activities. One
patient group stated that the use of Otezla lowers a patient’s risk of serious infection, because the
medication suppresses the immune system to a lesser degree. A patient in one group said they would not
be willing to experience serious adverse effects with Otezla, while another was willing to experience
adverse effects related to Otezla if there was at least a 50% improvement in her condition and the side
effects were not life-threatening.
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APPENDIX 2: LITERATURE SEARCH STRATEGY

OVERVIEW
Interface: Ovid
Databases: Embase 1974 to present

pmez

oemezd

Date of Search: July 3, 2015

Alerts: Biweekly (twice monthly) search updates until November 18, 2015
Study Types: No search filters were applied
Limits: No date or language limits were used

SYNTAX GUIDE

MEDLINE Daily and MEDLINE 1946 to present
MEDLINE In-Process & Other Non-Indexed Citations

Note: Subject headings have been customized for each database. Duplicates
between databases were removed in Ovid.

Conference abstracts were excluded

At the end of a phrase, searches the phrase as a subject heading
At the end of a phrase, searches the phrase as a subject heading
Medical Subject Heading

Before a word, indicates that the marked subject heading is a primary topic;
or, after a word, a truncation symbol (wildcard) to retrieve plurals or varying endings

Adjacency within # number of words (in any order)
Title

Abstract

Original title

Heading word; usually includes subject headings and controlled vocabulary
Publication type

CAS registry number

Name of substance word
Keyword heading

Ovid database code; MEDLINE In-Process & Other Non-Indexed Citations, MEDLINE Daily and
Ovid MEDLINE 1946 to Present

Ovid database code; Embase 1974 to present, updated daily

Canadian Agency for Drugs and Technologies in Health

Common Drug Review December 2015



CDR CLINICAL REVIEW REPORT FOR OTEZLA

MULTI-DATABASE STRATEGY

Searches

608141-41-9.rn,nm.

(Otezla or apremilast™ or otezia or cc 10004 or cc10004 or UP7QBP99PN).ti,ab,rn,nm,sh,hw,ot, kw.

or/1-2

3 use pmez

Arthritis, Psoriatic/

((psorias* or psoriatic*) adj5 (arthrit* or arthropath* or polyarthrit*)).ti,ab.

Alibert bazin disease*.ti,ab.

PsA.ti,ab.

| N OO UV | W |N|F |

or/5-8

10

4and9

*Apremilast/

(Otezla or apremilast™ or otezia or cc 10004 or cc10004).ti,ab.

or/11-12

13 use oemezd

psoriatic arthritis/

((psorias* or psoriatic*) adj5 (arthrit* or arthropath* or polyarthrit*)).ti,ab.

Alibert bazin disease*.ti,ab.

PsA.ti,ab.

or/15-18

14 and 19

conference abstract.pt.

20 not 21

10 or 22

remove duplicates from 23

OTHER DATABASES
PubMed Same MeSH, keywords, limits, and study types used as per

MEDLINE search, with appropriate syntax used.

Trial registries Same keywords, limits used as per MEDLINE search.
(Clinicaltrials.gov and others)
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Grey Literature

Dates for Search: July 2015
Keywords: Otezla (apremilast), psoriatic arthritis
Limits: No date or language limits used

Relevant websites from the following sections of the CADTH grey literature checklist, “Grey matters: a
practical tool for evidence-based searching” (http://www.cadth.ca/en/resources/finding-evidence-
is/grey-matters) were searched:

Health Technology Assessment Agencies

Health Economics

Clinical Practice Guidelines

Drug and Device Regulatory Approvals

Advisories and Warnings

Drug Class Reviews

Databases (free)

Internet Search
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APPENDIX 3: EXCLUDED STUDIES

No studies excluded.
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APPENDIX 4: DETAILED OUTCOME DATA

TABLE 11: PROPORTION OF PATIENTS WITH ACR20, ACR50 AND ACR 70 RESPONSES AT WEEK 16 (FuLL
ANALYSIS SET)

PALACE-1

PALACE-2

PALACE-3

Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167
ACR20°
n (%) 32 (19.0) | 64 (38.1) 30 (18.9) 52 (32.1) 31 (18.3) 68 (40.7)

Adjusted % difference 19.0 (9.7 to 28.3) 13.4 (4.0 to 22.7) 22.3(13.0to0 31.6)

in proportions (95%

)’

P value® 0.0001 0.0060 <0.0001
ACR50

n (%) 10(6.0) | 27(16.1) 8(5.0) | 17(10.5) 14(83) | 25(15.0)

Adjusted % difference 10.3 (3.7 to 16.8) 5.6 (-0.2to0 11.3) 6.8 (0.0 to 13.5)

in proportions (95%

)’

ACR70

n (%) 2(12) | 7(42) 1(06) | 2(1.2) 4(24) | 6(3.6)
Adjusted % difference 3.1(-0.4t06.5) 0.6 (-1.5,2.7) 1.2 (-2.4t04.8)

in proportions (95%
)’

ACR20 = American College of Rheumatology 20% response; APR = apremilast; b.i.d.= twice daily; BSA = body surface area;

Cl = confidence interval; CMH = Cochran—Mantel-Haenszel; DMARD = disease-modifying anti-rheumatic drug.

? Patients who discontinued early — prior to week 16 — and patients who did not have sufficient data for a definitive
determination of response status at week 16 were counted as nonresponders. Joints temporarily or permanently not
assessable at baseline were excluded from joint count. For other unassessed joints at baseline, the joint assessment at the
screening visit, if assessed, was used as the baseline assessment; otherwise, the joint was excluded from joint count. The last
observed joint assessment (at baseline or post-baseline) was used for joints unassessed at week 16. There was no imputation
for other missing ACR component scores.

b Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
CMH weights. The 2-sided 95% Cl is based on a normal approximation to the weighted average. PALACE-3 was additionally
adjusted for 2 3% BSA with psoriasis at baseline.

¢ 2-sided P value is based on the CMH test adjusting for baseline DMARD use. PALACE-3 was additionally adjusted for > 3% BSA
with psoriasis at baseline. P values in bold are considered statistically significant.
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TABLE 12: PROPORTION OF PATIENTS WiTH ACR20, ACR50 AND ACR70 ReSPONSES AT WEEK 24 (FuLL
ANALYSIS SET)

PALACE-1

PALACE-2

PALACE-3

Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167
ACR20°
n (%) 22 (13.1) | 59 (35.1) 25 (15.7) 40 (24.7) 26 (15.4) 52 (31.1)

Adjusted % difference in
proportions (95% CI)b

22.2 (13.4 to 30.9)

9.2 (0.5t0 17.8)

15.5 (6.7 to 24.3)

P value® <0.0001 0.0394 0.0007
ACR50

n (%) 7(42) | 32(19.0) 14(88) | 19(11.7) 13(7.7) | 27(16.2)
Adjusted % difference in 14.9 (8.3 t0 21.5) 3.1(-3.5t09.6) 8.3(1.6to 15.1)
proportions (95% CI)b

ACR70

n (%) 1(0.6) | 17(10.2) 5(31) | 4(25) 6(36) | 9(5.4)

Adjusted % difference in
proportions (95% CI)b

9.5 (4.8 to 14.2)

—0.6 (—4.3 t0 3.0)

1.8 (2.6 t0 6.2)

ACR20 = American College of Rheumatology 20% response; APR = apremilast; b.i.d.= twice daily; BSA = body surface area;

Cl = confidence interval; CMH = Cochran—Mantel-Haenszel; DMARD = disease-modifying anti-rheumatic drug.

? Patients who discontinued early — prior to week 16 — and patients who did not have sufficient data for a definitive
determination of response status at week 16 were counted as nonresponders. Joints temporarily or permanently not
assessable at baseline were excluded from joint count. For other unassessed joints at baseline, the joint assessment at the
screening visit, if assessed, was used as the baseline assessment; otherwise, the joint was excluded from joint count. The last
observed joint assessment (at baseline or post-baseline) was used for joints unassessed at week 16. There was no imputation
for other missing ACR component scores.
b Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
CMH weights. PALACE-3 was additionally adjusted for 2 3% BSA with psoriasis at baseline. The 2-sided 95% Cl is based on a
normal approximation to the weighted average.
¢ 2-sided P value is based on the CMH test adjusting for baseline DMARD use. PALACE-3 was additionally adjusted for > 3% BSA
with psoriasis at baseline. P values in bold are considered statistically significant.

TABLE 13: SUBGROUP ANALYSIS OF PROPORTION OF PATIENTS WITH ACR20 RESPONSES AT WEEK 16 (FULL
ANALYSIS SET)

Body weight at baseline

PALACE-1
APR 30 mg
b.i.d.,
N =168

PALACE-2
APR 30 mg
b.i.d.,

N =162

N =159

PALACE-3
APR 30 mg
b.i.d.,

N =167

N =169

<70KG

n/N, (%)

6/26 (23.1) | 15/34 (44.1)

9/41(22.0) |13/47(27.7)

7/40 (17.5) |16/40 (40.0)

Adjusted % difference
in proportions (95%
cly?

21.1 (-2.1t0 44.2)

6.7 (-11.2 to 24.5)

20.4 (2.4 to 38.4)

70 KGTO < 85 KG

n/N, (%)

11/55 (20.0) | 17/46 (37.0)

8/40(20.0) | 16/49(32.7)

13/56 (23.2) |20/58 (34.5)

Adjusted % difference

16.5 (0.6 t0 33.7)

12.4 (5.7 to 30.5)

10.5 (-5.8 to 26.8)
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PALACE-3

PALACE-1 PALACE-2

Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167
in proportions (95%
cly?
85 KG TO < 100 KG
n/N, (%) 8/43(18.6) |22/53(415) |8/47(17.0) |12/39(30.8) [6/39(15.4) |14/37(37.8)
Adjusted % difference 21.6 (4.3 to 39.0) 12.5 (-5.0 to 30.0) 21.8(2.1to0 41.5)
in proportions (95%
cly?
> 100 KG
n/N, (%) 7/44 (15.9) | 10/35(28.6) |5/31(16.1) |11/27(40.7) [5/34(14.7) |18/32(56.3)
Adjusted % difference 12.7 (-5.6t0 31.0) 24.6 (2.1to 47.2) 38.5(18.6 to 58.3)
in proportions (95%
cly?
Prior use of small-molecule DMARDs
1, n/N, (%) 20/81 (24.7) | 23/77(29.9) [18/77 (23.4) | 31/73 (42.5) [20/84 (23.8) |35/79 (44.3)
Adjusted % difference 5.2 (-8.6 to0 19.0) 19.3 (4.5 to 34.0) 19.6 (5.8 to 33.5)
in proportions (95%
a)’
2, n/N, (%) 7/29 (24.1) | 14/38(36.8) |8/44(18.2) |13/43(30.2) |5/25(20.0) |15/37(40.5)
Adjusted % difference 13.6 (—7.6 to 34.8) 10.3 (-7.0to 27.5) 21.1 (-0.3to 42.6)
in proportions (95%
a)’
>3, n/N, (%) 1/10(10.0) | 2/14(14.3) [2/14(143) | 2/18(11.1) |0/12(0.0) | 3/8(37.5)
Adjusted % difference 5.8 (-20.2 to 31.7) -3.6(-26.8t0 19.6) 33.6 (6.7 to 60.5)
in proportions (95%
a)’
Prior use of biologics
n/N, (%) 2/41(4.9) [11/37(29.7) | 2/23(8.7) | 5/23(21.7) [6/48(12.5) |15/43 (34.9)
Adjusted % difference 24.5 (8.9 to 40.1) 13.0(-7.0t0 33.1) 21.9 (4.0to0 39.8)
in proportions (95%
a)’
Prior use of biologics excluding biologic failure
n/N, (%) 1/22(4.5) | 8/23(34.8) [2/15(13.3) | 4/16(25.0) |5/36(13.9) |12/29 (41.4)
Adjusted % difference 28.5 (6.4 to 50.5) 12.1 (-14.2 to0 38.4) 27.1(5.9to0 48.2)
in proportions (95%
a)’
Prior biologic failure
n/N, (%) 1/19(5.3) | 3/14(21.4) | 0/8(0.0) | 1/7(143) |1/12(83) |3/14(21.4)
Adjusted % difference 17.4 (7.6 to 42.5) 13.5(-9.4 to 36.3) 13.7 (-2.7t0 30.2)
in proportions (95%
an’
Baseline DMARD use
Only 1 DMARD, n/N, 24/100 30/94 (31.9) [21/97 (21.6) | 37/99 (37.4) [22/96 (22.9) |42/97 (43.3)
(%) (24.0)
% difference in 7.9 (4.7 to 20.5) 15.7 (3.2 to 28.3) 19.6 (6.8 to 32.4)
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PALACE-1

PALACE-2

PALACE-3

Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167

proportions (95% CI)b
>1DMARD, n/N, (%) [2/10(20.0) | 5/12(41.7) |2/16(12.5) | 4/14(286) | 0/5(0.0) | 0/4(0.0)
% difference in 21.7 (-15.7 t0 59.0) 16.1 (-12.6 to 44.8) 0.0
proportions (95% CI)b
0DMARD, n/N, (%)  |6/58(10.3) |29/62 (46.8) |7/46(15.2) |11/49(22.4) |9/68(13.2) |26/66(39.4)
% difference in 36.4 (21.7 to 51.1) 7.2 (-8.4t022.9) 26.6 (12.3 to 40.8)
proportions (95% CI)b

ACR20 = American College of Rheumatology 20% response; APR = apremilast; b.i.d. = twice daily; Cl = confidence interval;
CMH = Cochran—Mantel-Haenszel; DMARD = disease-modifying anti-rheumatic drug.
® For all subgroup factors except for baseline DMARD use, adjusted difference in proportions is the weighted average of the
treatment differences across the 2 strata of baseline DMARD use with the CMH weights and 2-sided 95% Cl is based on a
normal approximation to the weighted average. For baseline DMARD use, or if 1 of the 2 treatment groups being compared has
no subject in a stratum, adjusted difference is not calculated and 2-sided 95% Cl is based on a normal approximation to
unadjusted difference. PALACE-3 was additionally adjusted for = 3% body surface area with psoriasis at baseline.

TABLE 14: HAQ-DI SCORE (FuLL ANALYSIS SET; LAST OBSERVATION CARRIED FORWARD)

PALACE-1 PALACE-2 PALACE-3
Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167
HAQ-DI Change from Baseline at Weeks 16 and 24°
N° | | | | | |
Change from baseline —-0.086 -0.244 -0.053 -0.193 —-0.065 -0.192
at week 16 LS mean (0.0360) (0.0364) (0.0358) (0.0354) (0.0335) (0.0339)
(SE)*
Difference with placebo at week 16

LS mean difference -0.159 -0.140 -0.127

(2-sided 95% CI)* (—0.258 to —0.060) (—0.236 to —0.045) (-0.220 to —0.034)

P value® 0.0017 0.0042 0.0073
Change from baseline -0.076 -0.258 -0.085 -0.206 -0.053 -0.192
at week 24 LS mean (0.0369) (0.0371) (0.0377) (0.0372) (0.0350) (0.0353)
(SE)*

Difference with placebo at week 24

LS mean difference -0.182 -0.121 -0.139

(2-sided 95% CI)* (—0.283 to —0.080) (—0.222 to —0.020) (—0.236 to —-0.042)

P value® 0.0005 0.0191 0.0050
Proportion of Patients Achieving HAQ-DI Improvements of at Least 0.13 Points at Weeks 16 and 24°
I
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PALACE-1 PALACE-2 PALACE-3

APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
b.i.d., N =159 b.i.d., N =169 b.i.d.,

N =168 N =162 N =167

Placebo
N =168

| N

|

bt
1 | ]
L

ANCOVA = analysis of covariance; APR = apremilast; b.i.d. = twice daily; BSA = body surface area; Cl = confidence interval;
CMH = Cochran—Mantel-Haenszel; DMARD = disease-modifying anti-rheumatic drug; EE = early escape; FAS = full analysis set;
HAQ-DI = Health Assessment Questionnaire — Disability Index; LOCF = last observation carried forward; LS = least squares;

min — max = minimum to maximum; SD = standard deviation; SE = standard error.

® For patients who discontinued from the study — prior to week 16 — the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question.

® patients with a baseline value and at least 1 post-baseline value at or prior to the respective visits are included.

LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with
treatment group and baseline DMARD use as factors, and the baseline value as a covariate. PALACE-3 was additionally adjusted
for > 3% BSA with psoriasis at baseline. P values in bold are considered statistically significant.

4 For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question. Patients who did not have sufficient
data (observed or imputed) for a determination of response status at the respective visits were counted as nonresponders.

¢ Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
CMH weights. PALACE-3 was additionally adjusted for > 3% BSA with psoriasis at baseline. The 2-sided 95% Cl is based on a
normal approximation to the weighted average.

f2-sided P value is based on the CMH test adjusting for baseline DMARD use. PALACE-3 was additionally adjusted for > 3% BSA
with psoriasis at baseline. P values in italics are < 0.050 and considered based on exploratory analyses, as there was no
adjustment for multiplicity based on hierarchical testing.

Canadian Agency for Drugs and Technologies in Health

Common Drug Review December 2015



CDR CLINICAL REVIEW REPORT FOR OTEZLA

TABLE 15: PROPORTION OF PATIENTS ACHIEVING MODIFIED PSARC RESPONSE AT WEEKS 16 AND 24 (FuLL
ANALYSIS SET)

proportions (95% Cl)

PALACE-1 PALACE-2 PALACE-3
Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N = 169 b.i.d.,
N =168 N = 162 N =167
At Week 16°
n (%) 50(29.8) | 78(46.4) 53(33.3) | 78(48.1) 46(27.2) | 88(52.7)
Adjusted % difference in 16.7 14.9 25.4
proportions (95% Cl) (6.6 t0 26.8)° (4.3t025.5)° (15.5 to 35.3)°
P value 0.0017° 0.0065° <0.0001°
At Week 24°
n (%) 31(185) | 72(42.9) 39(245) | 52(32.1) 39(23.1) | 74(443)
Adjusted % difference in 24.6 7.8 21.2
(15.2 to 34.0)° (-1.9to0 17.5)° (11.5 to 30.9)°

APR = apremilast; b.i.d.= twice daily; BSA = body surface area; Cl = confidence interval; CMH = Cochran—Mantel-Haenszel;
DMARD = disease-modifying anti-rheumatic drug; FAS = full analysis set; PSARC = Psoriatic Arthritis Response Criteria.

® Patients who discontinued early, prior to the respective visits; patients who escaped early, at week 16 (for the week 24
analyses), and patients who did not have sufficient data for a definitive determination of response status at the respective visits
were counted as nonresponders. Joints temporarily or permanently not assessable at baseline were excluded from joint count.
For other unassessed joints at baseline, the joint assessment at the screening visit, if assessed, was used as the baseline
assessment; otherwise, the joint was excluded from joint count. The last observed joint assessment (at baseline or post-
baseline) was used for joints unassessed at the respective visits. There was no imputation for other missing PSARC component

scores.

b Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the

CMH weights. The 2-sided 95% Cl is based on a normal approximation to the weighted average.
¢ 2-sided P value is based on the CMH test adjusting for baseline DMARD use. P values in bold are considered statistically

significant.

d Adjusted difference in proportions is the weighted average of the treatment differences across the 4 strata of baseline
DMARD use by involvement of > 3% BSA with psoriasis at baseline with the CMH weights. Two-sided 95% Cl is based on a

normal approximation to the weighted average.
€ Two-sided P value is based on the CMH test adjusting for baseline DMARD use and involvement of > 3% BSA with psoriasis at

baseline. P values in bold are considered statistically significant.

TABLE 16: CDAI CHANGE FROM BASELINE AT WEEKS 16 AND 24 (FuLL ANALYSIS SET; LOCF)

Placebo

PALACE-1

APR 30 mg

Placebo

PALACE-2

APR 30 mg

Placebo

PALACE-3

APR 30 mg

N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167

N (%)° 158 (94.0) 158 (94.0) [149(93.7) | 146(90.1) |159(94.1) | 156 (93.4)
At Week 16°

Change from baseline [-3.84 (0.929) [-8.72(0.923) -3.30 —6.81 (0.869) -2.76 —7.70(0.881)

at week 16 LS Mean (0.871) (0.869)

(SE)*
Difference with placebo at week 16

LS mean difference
(2-sided 95% CI)*

—4.88 (-7.41 to —2.34)

-3.51 (-5.86 to —1.16)

—4.94 (-7.34 to —2.53)
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PALACE-3

PALACE-1 PALACE-2

Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167
At Week 24
Change from baseline |-3.14 (0.965) |-9.52(0.949) | -3.21 }6.35(0.878) | -2.53 -7.81(0.895)
at week 24 LS mean (0.884) (0.889)
(SE)*
Difference with placebo at week 24
LS mean difference —6.38 (-9.00 to —3.75) —-3.14 (-5.52 to —0.76) —5.27 (-7.73 t0 -2.82)
(2-sided 95% CI)*

ANCOVA = analysis of covariance; APR = apremilast; b.i.d.= twice daily; BSA = body surface area; CDAI = Clinical Disease Activity
Index; Cl = confidence interval; DMARD = disease-modifying anti-rheumatic drug; EE = early escape; FAS = full analysis set;
LOCF = last observation carried forward; LS = least squares; min — max = minimum to maximum; SD = standard deviation;

SE = standard error;.

® Patients with a baseline value and at least 1 post-baseline value at or prior to the respective visits are included.

®For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question.

° LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with
treatment group and baseline DMARD use as factors, and the baseline value as a covariate. PALACE-3 was additionally adjusted
for > 3% BSA with psoriasis at baseline.

TABLE 17: DAS28(CRP) CHANGE FROM BASELINE AT WEEKS 16 AND 24 (FuLL ANALYSIS SET; LOCF)

PALACE-1 PALACE-2 PALACE-3

Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d., N =167
N =168 N =162
At Week 16°
N (%)b 159 (94.6) 154 (91.7) 150 (94.3) 151 (93.2) 163 (96.4) 160 (95.8)
EaEE 38 IF IF AF e
Change from baseline -0.26 -0.79 -0.27 -0.67 -0.28 -0.74 (0.085)d
at week 16 LS mean (0.082)° (0.083)° (0.082)° (0.080)° (0.084)°
(SE)
Difference with placebo at week 16
LS mean difference -0.53 (-0.76 to —0.31)° -0.40 (-0.61 to —0.18)° —-0.47 (-0.70 to —0.24)d
(2-sided 95% Cl)
At Week 24°
N (%)° 161 (95.8) | 159 (94.6) | 150(94.3) | 152(93.8) | 163 (96.4) 161 (96.4)
aaEE EF AF I A T
Change from baseline -0.20 -0.90 -0.27 -0.65 -0.27 -0.75 (0.087)d
at week 24 LS mean (0.087)°¢ (0.087)° (0.084)° (0.083)° (0.087)°
(SE)
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PALACE-1 PALACE-2

APR 30 mg Placebo APR 30 mg Placebo
b.i.d., N =159 b.i.d., N =169
N =168 N =162

PALACE-3

APR 30 mg
b.i.d., N =167

Placebo
N =168

Difference with placebo at week 24

LS mean difference -0.70 (—0.94 to —0.46)° -0.38 (—0.60 to —0.15)° —0.48 (-0.72 to —0.24)d
(2-sided 95% Cl)

ANCOVA = analysis of covariance; APR = apremilast; b.i.d. = twice daily; BSA = body surface area; Cl = confidence interval;
DAS28(CRP) = Disease Activity Score (28-joint) using C-reactive protein as acute phase reactant; DMARD = disease-modifying
anti-rheumatic drug; EE = early escape; LOCF = last observation carried forward; LS mean = least squares mean;

min — max = minimum to maximum; SD = standard deviation SE = standard error.

® For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question.

® patients with a baseline value and at least 1 post-baseline value at or prior to the respective visits are included.

LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with
treatment group and baseline DMARD use as factors, and the baseline value as a covariate.

LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with

treatment group, baseline DMARD use, and involvement of > 3% BSA with psoriasis at baseline as factors, and the baseline
value as a covariate.
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TABLE 18: PROPORTION OF PATIENTS ACHIEVING GOOD OR MODERATE EULAR RESPONSE AT WEEKS 16 AND
24 (FuLL ANALYSIS SET)

PALACE-1

Placebo
N =168

APR 30 mg
b.i.d.,
N =168

Placebo
N =159

PALACE-2

APR 30 mg
b.i.d.,
N =162

Placebo
N =169

PALACE-3

APR 30 mg
b.i.d.,
N =167

At Week 16°

n (%)

50(29.8) | 82(48.8)

50(31.4) | 79(48.8)

49(29.0) | 86(51.5)

Adjusted % difference in
proportions (95% Cl)

19.2 (9.0 t0 29.3)°

17.5 (7.0 t0 27.9)°

22.5(12.4 to 32.6)°

At Week 24°

n (%)

27(16.1) | 71(423)

34(21.4) | 54(333)

34(20.1) | 71(42.5)

Adjusted % difference in
proportions (95% Cl)

26.3(17.1t035.5)°

12.1(2.6t021.7)°

22.5(13.0to 32.1)°

APR = apremilast; b.i.d.= twice daily; Cl = confidence interval; CMH = Cochran—Mantel-Haenszel; DAS28(CRP) = Disease Activity
Score (28-joint) using C-reactive protein as acute phase reactant; DMARD = disease-modifying anti-rheumatic drug;

EULAR = European League Against Rheumatism.
® Patients who discontinued early, prior to the respective visits; patients who escaped early, at week 16 (for the week 24
analyses); and patients who did not have sufficient data for a definitive determination of response status at the respective visits
were counted as nonresponders. Joints temporarily or permanently not assessable at baseline were excluded from joint count.
For other unassessed joints at baseline, the joint assessment at the screening visit, if assessed, was used as the baseline
assessment; otherwise, the joint was excluded from joint count. The last observed joint assessment (at baseline or post-
baseline) was used for joints unassessed at the respective visits. There was no imputation for other missing DAS28(CRP)

component scores.

b Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the

CMH weights. The 2-sided 95% Cl is based on a normal approximation to the weighted average.

¢ Adjusted difference in proportions is the weighted average of the treatment differences across the 4 strata of baseline
DMARD use by involvement of > 3% BSA with psoriasis at baseline with the CMH weights. Two-sided 95% Cl is based on a
normal approximation to the weighted average.

TABLE 19: PATIENT’S ASSESSMENT OF PAIN: CHANGE FROM BASELINE AT WEEKS 16 AND 24 (FULL ANALYSIS
SET; LOCF)

PALACE-1

Placebo

APR 30 mg

Placebo

PALACE-2

APR 30 mg

Placebo

PALACE-3

APR 30 mg

N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167
At Week 16°
N (%)° 165 (98.2) 159 (94.6) 151 (95.0) 152 (93.8) 164 (97.0) 161 (96.4)
Baseline mean (SD) l I l I l I
Change from baseline [-5.7(1.83) |-13.5(1.85) |[-7.0(1.93) |-11.9(1.90) |-4.9(1.79) |-12.7(1.81)
at week 16 LS mean
(SE)*
Difference with placebo at week 16

LS mean difference
(2-sided 95% CI)*

-7.9(-12.9t0-2.8)

—4.9 (-10.0t0 0.3)

-7.8(-12.8t0 -2.9)

P value®

0.0023

0.0021

At Week 24°

N (%)"
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PALACE-1

PALACE-2

PALACE-3

Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167
Baseline mean (SD) l I l | l I
Change from baseline at week 24 LS mean (SE)*
Difference with -4.2(1.78) | -14.7(1.77) |-8.0(1.90) | -9.7(1.88) |-4.4(1.75) |-10.9(1.77)
placebo at week 24

LS mean difference
(2-sided 95% CI)*

-10.6 (-15.4 to -5.7)

-1.7 (—6.8 to 3.4)

6.6 (-11.4 to-1.7)

Proportion of Patients with 2 10 mm Reduction in Patient Assessment of Pain at Weeks 16 and 24°

At Week 16

n (%)

Adjusted % difference
in proportions (95%
o)

I |

At Week 24

n (%)

Adjusted % difference
in proportions (95%
cl®

B |
I

ANCOVA = analysis of covariance; APR = apremilast; b.i.d. = twice daily; BSA = body surface area; Cl = confidence interval;
DMARD = disease-modifying anti-rheumatic drug; EE = early escape; LOCF = last observation carried forward; LS = least squares;
min — max = minimum to maximum; SD = standard deviation; SE = standard error.
® For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question.
® patients with a baseline value and at least 1 post-baseline value at or prior to the respective visits are included.

LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with
treatment group and baseline DMARD use as factors, and the baseline value as a covariate. PALACE-3 was additionally adjusted
for > 3% BSA with psoriasis at baseline. P values in bold are considered statistically significant.
4 For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question. Patients who did not have sufficient
data (observed or imputed) for a determination of response status at the respective visits were counted as nonresponders.

¢ Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
CMH weights. PALACE-3 was additionally adjusted for 2 3% BSA with psoriasis at baseline. The 2-sided 95% Cl is based on a
normal approximation to the weighted average.
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TABLE 20: SF-36V2 PHYSICAL FUNCTIONING DOMAIN AT WEEKS 16 AND 24 (FuLL ANALYSIS SET; LOCF)

PALACE-1

PALACE-2

PALACE-3

Change from Baseline at Weeks 16°

(2-sided 95% Cl)

N (%)° I I B I e
il 3 IF I W A
Change from 1.81 4.23 0.81 291 1.14 3.47
baseline at week 16 (0.621)° (0.625)° (0.678)° (0.671)° (0.589)° (0.594)°
LS mean (SE)
Difference with placebo at week 16
LS mean 2.42(0.71, 4.13)° 2.10(0.28,3.92)° 2.32(0.69, 3.95)°
difference

(2-sided 95% Cl)

P value 0.0056° 0.0237° 0.0053"
Change from Baseline at Weeks 24°
N (%)° I B B N I e
Change from 1.45 5.01 1.44 3.30 1.03 (0.581) 3.37
baseline at week 24 (0.671)° (0.671)° (0.688)° (0.679)° (0.585)"
LS mean (SE)
Difference with placebo at week 24
LS mean 3.56 (1.72, 5.40)° 1.86 ( 0.02, 3.70)° 2.34(0.74, 3.94)°
difference

SF-36v2 Physical Functioning Domain Score Improvement = 2.5 Points at Week 16°

difference in

n (%) I I I I I e
Adjusted % ] I I
difference in
proportions (95% Cl)
P value I I I

SF-36v2 Physical Functioning Domain Score Improvement = 2.5 Points at Week 24°
n (%) I I I I I e
Adjusted % I I I
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PALACE-1

Placebo
N =168

b.i.d.,
N =168

APR 30 mg

PALACE-2

Placebo
N =159

b.i.d.,
N =162

APR 30 mg

PALACE-3

Placebo
N =169

APR 30 mg
b.i.d.,
N =167

proportions (95% Cl)

P value

ANCOVA = analysis of covariance; APR = apremilast; b.i.d.= twice daily; BSA = body surface area; CMH = Cochran—Mantel—
Haenszel; DMARD = disease-modifying anti-rheumatic drug; EE = early escape; LOCF = last observation carried forward;
LS = least squares; min — max = minimum to maximum; SD = standard deviation; SE = standard error; SF-36v2 = Short Form (36)

Health Survey, version 2.

® For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question.
® patients with a baseline value and at least 1 post-baseline value at or prior to the respective visits are included.

LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with
treatment group and baseline DMARD use as factors, and the baseline value as a covariate. P values in bold are considered

statistically significant.

4LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with
treatment group, baseline DMARD use, and involvement of > 3% BSA with psoriasis at baseline as factors, and the baseline
value as a covariate. P values in bold are considered statistically significant.
€ For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question. Patients who did not have sufficient

data (observed or imputed) for a determination of response status at the respective visits were counted as nonresponders.

TABLE 21: SF-36V2 PHYSICAL COMPONENT SUMMARY AT WEEKS 16 AND 24 (FuLL ANALYSIS SET; LOCF)

PALACE-1

APR 30 mg
b.i.d.,
N =168

Placebo
N =168

PALACE-2

Placebo
N =159 b.i.d.,

N =162

APR 30 mg

PALACE-3

APR 30 mg
b.i.d.,
N =167

Placebo
N =169

SF-36v2 PCS Improvement 2 2.5 pointé at week 16°

n (%)

Adjusted % difference
in proportions (95% Cl)

|

P value

SF-36v2 PCS improvement 2 2.5 points at week 24°

n (%)

Adjusted % difference

|
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PALACE-1

Placebo
N =168

APR 30 mg
b.i.d.,
N =168

Placebo
N =159

PALACE-2

APR 30 mg
b.i.d.,
N =162

Placebo
N =169

PALACE-3

APR 30 mg
b.i.d.,
N =167

in proportions (95% Cl)
P value

ANCOVA = analysis of covariance; APR = apremilast; b.i.d.= twice daily; BSA = body surface area; CMH = Cochran—Mantel-
Haenszel; DMARD = disease-modifying anti-rheumatic drug; LOCF = last observation carried forward; LS = least squares;

min —max = minimum to maximum; PCS = physical component summary; SF-36v2 = 36-item Short Form Health Survey,
version 2.

? Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
CMH weights. The 2-sided 95% Cl is based on a normal approximation to the weighted average.

® 2_sided P value is based on the CMH test adjusting for baseline DMARD use. P values in italics are < 0.050 and considered
based on exploratory analyses, as there was no adjustment for multiplicity based on hierarchical testing.

¢ Adjusted difference in proportions is the weighted average of the treatment differences across the 4 strata of baseline DMARD
use by involvement of > 3% BSA with psoriasis at baseline with the CMH weights. Two-sided 95% Cl is based on a normal
approximation to the weighted average.

92-sided P value is based on the CMH test adjusting for baseline DMARD use. P values in italics are < 0.050 and considered
based on exploratory analyses, as there was no adjustment for multiplicity based on hierarchical testing.

TABLE 22: EQ-5D INDEX VALUE AND VAS ScORE (0 Mm TO 100 mm) AT WEEKS 16 AND 24 (FuLL ANALYSIS
SET; LOCF)

PALACE-1 PALACE-2

PALACE-3

EQ-5D Index Value at Week 16°
N (%)
Baseline mean (SD)

Change from baseline
at week 16 mean (SD)

EQ-5D Index Value at Week 24°°
N (%)
Baseline mean (SD)

Change from baseline
at week 16 mean (SD)

VAS Score at Week 16°
N (%)
Baseline mean (SD)

Change from baseline
at week 16 mean (SD)

VAS Score at Week 24°
N (%)
Baseline mean (SD)

(o))
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PALACE-1 PALACE-2 PALACE-3
Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg

N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167

Change from baseline _ _ _
at week 16 mean (SD)
b.i.d. = twice daily; EQ-5D = EuroQol-5 Dimensions Questionnaire; LOCF = last observation carried forward; SD = standard
deviation; VAS = visual analogue score.
® A higher score indicates a better health state, and a positive change from baseline indicates improvement. Index values are
calculated using the US (time trade-off) value set.
® Data obtained after early escape at week 16 are excluded. For week 24 (LOCF), for patients who escaped early at week 16, the

week 16 value is carried forward; for other patients, the last post-baseline value is carried forward for a missing value at week
24. For week 24 (observed data), patients who escaped early at week 16 are excluded.

TABLE 23: WLQ-25 PRODUCTIVITY LOSS SCORE AT WEEKS 16 AND 24 (FuLL ANALYSIS SET; LOCF)

PALACE-1 PALACE-2 PALACE-3

APR 30 mg APR 30 mg APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167

WLQ-25 Productivity Loss Score at Week 16°

N (%) | ]
]

Baseline mean (SD)

Change from
baseline at week 16
mean (SD)

WLQ-25 Productivity Loss Score at Week 24°°

N (%) I
I

Baseline mean (SD)

Change from
baseline at week 16
mean (SD)

b.i.d. = twice-daily; LOCF = last observation carried forward; SD = standard deviation; WLQ-25 = 25-ltem Work Limitations
Questionnaire.

® Higher scores indicate greater work limitations or productivity loss, and negative changes from baseline indicate
improvement.

® Data obtained after early escape at week 16 are excluded: For week 24 (LOCF), for patients who escaped early at week 16, the
week 16 value is carried forward; for other patients, the last post-baseline value is carried forward for a missing value at week
24. For week 24 (observed data), patients who escaped early at week 16 are excluded.
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TABLE 24: CHANGE FROM BASELINE IN MASES AT WEEKS 16 AND 24 (PATIENTS WITH PRE-EXISTING
ENTHESOPATHY; LOCF)

PALACE-1

Placebo

APR 30 mg

Placebo

PALACE-2

APR 30 mg

Placebo

PALACE-3

APR 30 mg

(SE)

N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167
Change from Baseline at Week 16°

N (%)b 95 (56.5) 108 (64.3) 100 (62.9) 97 (59.9) 106 107 (64.1)
(62.7)

Baselinemean (sD) | N | HE I BN l I

Change from baseline | -0.9(0.30)° | -1.3(0.28)° | -1.0(0.29)° | -1.4(0.29)° -0.7 -1.0(0.27)°

at week 16 LS mean (0.27)d

Difference with placebo at week 16

LS mean difference
(2-sided 95% Cl)

-0.4 (-1.2to 0.4)°

-0.4 (-1.2to 0.4)°

-0.2 (-1.0 t0 0.5)"

P value

0.3605°

0.5349°

Change from Baseline at Weeks 24°

N (%)°

Baseline mean (SD)

Change from baseline
at week 24 LS mean
(SE)

-0.8
(0.31)°

-1.6 (0.29)°

-0.9
(0.29)°

-1.3(0.29)°

-0.7
(0.29)°

-1.1(0.29)°

Difference with placebo at week 24

LS mean difference
(2-sided 95% Cl)

-0.8 (-1.6 to 0.0)°

-0.4 (-1.2t0 0.3)°

-0.4 (-1.3 t0 0.4)"

ANCOVA = analysis of covariance; APR = apremilast; b.i.d.= twice daily; Cl = confidence interval; DMARD = disease-modifying
anti-rheumatic drug; EE = early escape; LOCF = last observation carried forward; LS = least squares; MASES = Maastricht
Ankylosing Spondylitis Enthesitis Score; SD = standard deviation; SE = standard error.
® For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question.
® patients with a baseline MASES > 0 (i.e., pre-existing enthesopathy) and at least 1 post-baseline value at or prior to the

respective visits are included.

LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with
treatment group and baseline DMARD use as factors, and the baseline value as a covariate.
41S mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with

treatment group, baseline DMARD use, and involvement of > 3% BSA with psoriasis at baseline as factors, and the baseline

value as a covariate.
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TABLE 25: PROPORTION OF PATIENTS ACHIEVING AT LEAST 20% MASES IMPROVEMENT AT WEEKS 16 AND 24
(PATIENTS WITH PRE-EXISTING ENTHESOPATHY; LOCF)

PALACE-1 PALACE-2 PALACE-3
Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =98 b.i.d., N =104 b.i.d., N =109 b.i.d.,
N =114 N =101 N =112
At Week 16°
n (%) 48(49.0) | 60(52.6) 55(52.9) | 57(56.4) 58(53.2) | 61(54.5)
Adjusted % difference in 3.3(-10.1t0 16.7)° 3.6(-9.9t017.2)° 2.1 (~10.9 to 15.0)°
proportions (95% Cl)
At Week 24°
n (%) 46(46.9) | 69(60.5) 53(51.0) | 58(57.4) 56(51.4) | 61(54.5)
Adjusted % difference in 13.2 (-0.1to 26.5)" 6.6 (6.8 t0 20.0)° 3.8(-9.1t0 16.7)°
proportions (95% Cl)

APR = apremilast; b.i.d. = twice daily; BSA = body surface area; Cl = confidence interval; CMH = Cochran—Mantel-Haenszel;
DMARD = disease-modifying anti-rheumatic drug; EE = early escape; LOCF = last observation carried forward;

MASES = Maastricht Ankylosing Spondylitis Enthesitis Score.

® For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question. Patients who did not have sufficient
data (observed or imputed) for a determination of response status at the respective visits were counted as nonresponders.
Entheses unassessed at baseline were excluded; the last observed enthesis assessment (at baseline or post-baseline) was used
for entheses unassessed at week 16.

b Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
CMH weights. The 2-sided 95% Cl is based on a normal approximation to the weighted average.

¢ Adjusted difference in proportions is the weighted average of the treatment differences across the 4 strata of baseline
DMARD use by involvement of > 3% BSA with psoriasis at baseline with the CMH weights. Two-sided 95% Cl is based on a

normal approximation to the weighted average.
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TABLE 26: CHANGE FROM BASELINE IN DACTYLITIS SEVERITY SCORE AT WEEKS 16 AND 24 (PATIENTS WITH
PRe-EXISTING DAcTYLITIS; LOCF)

PALACE-1 PALACE-2 PALACE-3
Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,

N =168 N =162 N =167

Change from Baseline at Week 16°

N (%)° 63 (37.5) 66 (39.3) 63 (39.6) 70 (43.2) 67 (39.6) 76 (45.5)
Baseline mean (SD) I _ I _ I _
Change from baseline -1.4 -1.7 (0.28) -1.1 -1.3(0.26) -1.3 -2.1(0.32)
at week 16 LS mean (0.28) (0.28) (0.34)
(SE)*
Difference with placebo at week 16
LS mean difference -0.3(-1.1t0 0.4) -0.2(-1.0t0 0.5) -0.8(-1.7t00.1)

(2-sided 95% CI)°
Change from Baseline at Week 24°

N (%)° 64 (38.1) 66 (39.3) 63 (39.6) 71 (43.8) 67 (39.6) 77 (46.1)
Baseline mean (SD) I _ I _ I _
Change from baseline -1.3 -1.8(0.27) -1.1 -1.4(0.26) -1.3 -2.3(0.32)
at week 24 LS mean (0.27) (0.27) (0.35)
(SE)*
Difference with placebo at week 24
LS mean difference -0.5(-1.2t00.3) -0.3(-1.0t0 0.4) -1.0(-1.9t0-0.0)

(2-sided 95% CI)*

ANCOVA = analysis of covariance; APR = apremilast; b.i.d.= twice daily; Cl = confidence interval; DMARD = disease-modifying
anti-rheumatic drug; EE = early escape; LOCF = last observation carried forward; LS = least squares; SD = standard deviation;
SE = standard error.

® For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question.

® patients with a baseline Dactylitis Severity Score > 0O (i.e., pre-existing dactylitis) and at least 1 post-baseline value at or prior
to the respective visits are included.

LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective visit, with treatment
group and baseline DMARD use as factors and the baseline value as a covariate. PALACE-3 was additionally adjusted for > 3%
body surface area with psoriasis at baseline.
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TABLE 27: PROPORTION OF PATIENTS ACHIEVING A DACTYLITIS SEVERITY SCORE OF O AT WEEKS 16 AND 24
(PATIENTS WITH PRE-EXISTING DACTYLITIS; LOCF)

PALACE-3

PALACE-2

PALACE-1

Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =68 b.i.d., N =68 N =66 b.i.d., N=73 N=71 b.i.d., N =80

At Week 16°

n (%) 27 (39.7) 26 (38.2) 27 (40.9) 30(41.1) 25(35.2) 33 (41.3)
Adjusted % difference -1.4(-17.7, 0.3 (-16.0, 6.6 (-8.6,
in proportions (95% CI)b 14.8) 16.6) 21.8)

At Week 24°

n (%) 27 (39.7) 31 (45.6) 27 (40.9) 34 (46.6) 29 (36.6) 37 (46.3)
Adjusted % difference 5.8 (-10.7, 5.9 (-10.3, 9.8 (-5.8,
in proportions (95% CI)b 22.4) 22.1) 25.4)

APR = apremilast; b.i.d.= twice daily; Cl = confidence interval; CMH = Cochran—Mantel-Haenszel; LOCF = last observation carried
forward.

® Pre-existing dactylitis is defined as baseline Dactylitis Severity Score > 0. For patients who escaped early at week 16, the week
16 value (if missing, the last pre-escape/post-baseline value) is carried forward at week 24; for other patients, the last post-
baseline value is carried forward for a missing value at week 24. Patients who did not have sufficient data (observed or
imputed) for a definitive determination of response status at week 24 are counted as nonresponders. Digits unassessed at
baseline are excluded; the last observed digit assessment (at baseline or post-baseline) is used for digits unassessed at week 24.
b Adjusted difference in proportions is the weighted average of the treatment differences across the 2 strata of baseline
DMARD use with the CMH weights. Two-sided 95% Cl is based on a normal approximation to the weighted average.

¢ 2-sided P value is based on the CMH test adjusting for baseline DMARD use. PALACE-3 was additionally adjusted for > 3% body
surface area with psoriasis at baseline.

TABLE 28: FACIT-F SCORE: CHANGE FROM BASELINE AT WEEKS 16 AND 24 (FAS; LOCF)

PALACE-1 PALACE-2 PALACE-3

Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167
Change from Baseline at Week 16°
N (%)° 162 (96.4) 159 (94.6) | 153(96.2) | 154(95.1) |160(94.7) | 160 (95.8)
Ml Bf Ef EF A I
Change from 1.55 (0.693) | 3.88 (0.695) |0.63(0.724) | 2.75 (0.715) 1.18 3.72 (0.641)
baseline at week 16 (0.640)
LS mean (SE)*
Difference with placebo at week 16
LS mean 2.33(0.43 to 4.23) 2.12 (0.19 to 4.06) 2.54 (0.77 to 4.30)
difference
(2-sided 95% CI)*
Change from Baseline at Week 24°
N (%)" 163 (97) 161(95.8) | 153(96.2) | 154(95.1) |161(95.3) | 161 (96.4)
T Bf Ef EF W I
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PALACE-1 PALACE-2 PALACE-3

Placebo APR 30 mg Placebo APR 30 mg Placebo APR 30 mg
N =168 b.i.d., N =159 b.i.d., N =169 b.i.d.,
N =168 N =162 N =167
Change from 1.12 (0.691) | 3.33(0.690) |[0.52(0.721) | 2.65 (0.713) 0.83 3.27 (0.654)
baseline at week 24 (0.652)
LS mean (SE)*
Difference with placebo at week 24
LS mean 2.21(0.32 to 4.10) 2.14 (0.20 to 4.07) 2.44 (0.64 to 4.24)
difference (2-
sided 95% CI)°

ANCOVA = analysis of covariance; APR = apremilast; b.i.d.= twice daily; DMARD = disease-modifying anti-rheumatic drug;

EE = early escape; FACIT-F = Functional Assessment of Chronic lliness Therapy — Fatigue Subscale; FAS = full analysis set;

LOCF = last observation carried forward; LS = least squares; SD = standard deviation; SE = standard error.

® For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question.

® patients with a baseline value and at least 1 post-baseline value at or prior to the respective visits are included.

LS mean (SE) and P value based on an ANCOVA model for the change from baseline at the respective time point, with
treatment group and baseline DMARD use as factors, and the baseline value as a covariate. PALACE-3 was additionally adjusted
for 2 3% body surface area with psoriasis at baseline.
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TABLE 29: PROPORTION OF PATIENTS ACHIEVING AT LEAST A 3.56-POINT IMPROVEMENT IN FACIT-F SCORE AT
WEEKS 16 AND 24 (FAS; LOCF)

PALACE-3

APR 30 mg
b.i.d.,
N =167

PALACE-1 PALACE-2
APR 30 mg Placebo APR 30 mg Placebo
b.i.d., N =159 b.i.d., N =169

N =168 N =162

Placebo
N =168

At week 16°

o (%) . B BN I N N =
Adjusted % difference I I ]

in proportions (95%
)’
At week 24°

o (%) . B BN I N N =
Adjusted % difference I I ]

in proportions (95%
)’

APR = apremilast; b.i.d.= twice daily; Cl = confidence interval; DMARD = disease-modifying anti-rheumatic drug; EE = early
escape; FACIT-F = Functional Assessment of Chronic lliness Therapy — Fatigue Subscale; FAS = full analysis set; LOCF = last
observation carried forward.

® For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question. Patients who did not have sufficient
data (observed or imputed) for a determination of response status at the respective visits were counted as nonresponders.

b Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
Cochran—Mantel-Haenszel weights. PALACE-3 was additionally adjusted for > 3% body surface area with psoriasis at baseline.
The 2-sided 95% Cl is based on a normal approximation to the weighted average.

TABLE 30: PROPORTION OF PATIENTS ACHIEVING PASI-75 AND PASI-50 ReEsPoNSES AT WEEKS 16 AND 24
(FAS; LOCF)

PALACE-3

APR 30 mg
b.i.d., N=91

PALACE-1 PALACE-2

PASI-75

At week 16™
n (%)

Adjusted % difference
in proportions (95% Cl)°

B B | 709 [ 2022
] 14.6 (4.5 to 24.8)
|

P value® 0.0062
At week 24°*°
n (%) e 10 (11.2) 23 (25.6)

Adjusted % difference
in proportions (95% Cl)°

I
14.8 (3.8 to
25.7)
I
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PALACE-1 PALACE-2

APR 30 mg
b.i.d., N =80 N =89

PALACE-3

Placebo
N=74

b.i.d.,, N=91

PASI-50

At week 16™

n (%) I I I N S
Adjusted % difference | [ ENENESENENENNNN I I

in proportions (95% CI)*
At week 247

n (%) I I N N
Adjusted % difference | [ ENEEEEENENENN I I

in proportions (95% Cl)*

APR = apremilast; b.i.d.= twice daily; BSA = body surface area; Cl = confidence interval; CMH = Cochran—Mantel-Haenszel;
DMARD = disease-modifying anti-rheumatic drug; EE = early escape; FAS = full analysis set; LOCF = last observation carried
forward; PASI-50/75 = 50%/75% or greater improvement in the Psoriasis Area and Severity Index.

® Among patients with baseline psoriasis skin involvement of > 3% BSA who were evaluated for a PASI response.

®For patients who discontinued from the study prior to week 16, the last available post-baseline value observed prior to
discontinuation was carried forward to weeks 16 and 24. For patients who entered EE at week 16 or who did not enter EE but
discontinued from the study between weeks 16 and 24, the last available post-baseline value observed prior to EE or
discontinuation, respectively, was carried forward to week 24. Missing values for patients who did not discontinue or enter EE
were imputed using the latest available post-baseline value prior to the visit in question. Patients who did not have sufficient
data (observed or imputed) for a determination of response status at the respective visits were counted as nonresponders.

¢ Adjusted difference is the weighted average of the treatment differences across the 2 strata of baseline DMARD use with the
CMH weights. PALACE-3 was additionally adjusted for > 3% BSA with psoriasis at baseline. The 2-sided 95% Cl is based on a
normal approximation to the weighted average.

4 2-sided P value is based on the CMH test adjusting for baseline DMARD use. P values in italics are < 0.050 and considered
based on exploratory analyses, as there was no adjustment for multiplicity based on hierarchical testing.

TABLE 31: INCIDENCE OF TEAES REPORTED IN AT LEAST 2% OF PATIENTS IN ANY TREATMENT GROUP DURING
THE PLACEBO-CONTROLLED PERIOD (WEEKS 0-24) (SAFETY POPULATION)

PALACE-1 PALACE-2 PALACE-3
Placebo” APR 30 mg Placebo” APR 30 mg Placebo” APR 30 mg
N = 168 b.i.d., N =159 b.i.d.,° N = 168 b.i.d.,°
N =168 N =162 N =167
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PALACE-3

APR 30 mg
b.i.d.,

PALACE-1 PALACE-2
Placebo” APR 30 mg APR 30 mg
N =168 b.i.d., N =159 b.i.d.,°
N =168 N =162

2
L] I
=
()]
~N

kbt

APR = apremilast; b.i.d.= twice daily; EE = early escape; TEAE = treatment-emergent adverse event.

® A patient with multiple occurrences of an adverse event is counted only once in the preferred term category.

® Includes data from weeks 0 to 24 for patients who did not enter EE at week 16, and data from weeks 0 to 16 for patients who
did enter EE.

“Includes data from weeks 0 to 24 for all patients randomized to APR 30 b.i.d., irrespective of EE.
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APPENDIX 5: VALIDITY OF OUTCOME MEASURES

Objective

To provide information on the characteristics of the scales and instruments of outcome measures,
including their validity and clinically important differences, employed in the clinical trials included in the
review by the CADTH Common Drug Review (CDR).

Findings

Currently available outcome measures in psoriatic arthritis (PsA) have largely been adopted from other
conditions, such as rheumatoid arthritis (RA) and psoriasis. Hence, validity and reliability data specific to
PsA are sparse. Furthermore, there are many different parameters of disease activity in PsA and no
single evaluation tool assesses all components of PsA. Therefore, clinical trials use multiple outcome
measures to evaluate response to interventions. Characteristics of measures of outcomes reported in
this review are summarized below.

American College of Rheumatology 20/50/70

The American College of Rheumatology (ACR) criteria for assessing joint status were originally developed
for RA patients, and provide a composite measure of 2 20%, > 50%, or = 70% (ACR20, ACR50, and
ACR70, respectively) improvement in both swollen and tender joint counts and at least three of five
additional disease criteria, including Patient or Physician Global Assessment of disease activity (10 cm
visual analogue scale [VAS]), Health Assessment Questionnaire (HAQ), patient assessment of pain
intensity, and levels of C-reactive protein (CRP) or erythrocyte sedimentation rate (ESR).>’ The ACR joint
count assesses 68 joints for tenderness and 66 joints for swelling. Assessment of the proximal
interphalangeal and distal interphalangeal joints of the hands and feet (i.e., 78 joints for tenderness and
76 for swelling) is not typically included for PsA because of difficulty distinguishing proximal and distal
interphalangeal joint inflammation in the toes.”® The ACR has been shown to have good inter- and intra-
observer reliability in PsA, ***” and was shown to be a valid outcome measure in RCTs.*? The ACR20 is
generally accepted as the minimally clinically important difference (MCID) indicating a response to
treatment, while the ACR50 and ACR70 more likely reflect truly important change for the long-term
management of arthropathy. The ACR is a general measure of clinical response of peripheral joint
disease and does not include assessment of enthesitis, dactylitis, the spine, or the skin. Consequently, it
represents only part of the clinical features of PsA; therefore, the use of additional assessment
instruments to assess other clinical features is necessary.

Health Assessment Questionnaire

The HAQ was developed to assess physical disability and pain in RA” and has been used extensively in
randomized controlled trials (RCTs) in arthritis, including for PsA. Patients assess and score their
difficulty in performing activities in eight domains (dressing and grooming, arising, eating, walking,
hygiene, reach, grip, and activities) using a self-assessed questionnaire. The performance scores range
from 0 (without any difficulty) to 3 (unable to do), and are adjusted for use of aids, devices, or persons
who help with the activity. The summed score is then divided by the number answered questions and
reported. Scores are evaluated based on change from baseline. The MCID for the Health Assessment
Questionnaire — Disability Index (HAQ-DI) has been estimated from a phase 3 trial of etanercept in PsA*
to be 0.3 (unlike 0.22 for RA). Mease and colleagues® have determined that the MCID for the HAQ-DI is
0.35, while the MCID has been estimated to be 0.13 (equal bidirectional magnitudes for improvement
and worsening) by Kwok and Pope.>* Blackmore et al. have shown that the HAQ-DI adequately captures
clinically important changes in functional status and pain.?®**° However, the HAQ-DI focuses on physical
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disability and may not adequately capture disability in patients with predominantly skin disease.*®
Modified versions of the HAQ to include spinal domains (HAQ-S) or skin disease assessment (HAQ-SK)
have not proven to be significantly better in assessing health status in PsA than the original HAQ-DI.*®>®
The HAQ-SK has poor correlation with the Psoriasis Area and Severity Index (PASI), and does correlate
with patient-assessed or physician-assessed severity of psoriasis.*®

Psoriatic Arthritis Response Criteria

Patients are classified as Psoriatic Arthritis Response Criteria (PSARC) responder or non-responder based
on four criteria of clinical improvement — a joint pain/tenderness score, joint swelling score, patient
global self-assessment (0 to 5 Likert scale), and Physician Global Assessment (0 to 5 Likert scale).*! For
the Patient Global Self-Assessment and the Physician Global Assessment, improvement or worsening is
defined by a decrease or increase, respectively, by one category on the Likert scale.>* A PSARC responder
should have a > 30% reduction in tender or swollen joint count, a 1-point reduction on the 5-point
Patient and/or Physician Global Assessment scales, without worsening on any score.?** A modified
PsARC treatment response was defined as improvement in at least two of the four measures, one of
which must be tender joint count (TJC) or swollen joint count (SJC), and no worsening in any of the four
measures.®® The PsARC assesses general clinical status and does not account for psoriasis severity.
PSARC has been shown to be a responsive and discriminate outcome instrument in RCTs in PsA.*
However, the PSARC tends to have a higher percentage response than the ACR20, which may be
explained by the fact that unlike the ACR, PsARC is based on changes in either tender or swollen joint
(not both), and possibly because it does not require the HAQ score and measurement of ESR or CRP.*

Clinical Disease Activity Index
The Clinical Disease Activity Index (CDAI) is a composite index defined by the following formula:

CDAI = SJC28 + TJC28 + PGA + EGA.>*

Where SJC28 and TJC28 are the 28-joint swollen and tender joint counts, respectively, as described by
the Disease Activity Score (DAS) 28 and CRP (DAS28[CRP]), PGA is Patients’ Global Assessment, and EGA
is Evaluator’s (physician’s) Global Assessment. Both PGA and EGA are expressed as a 10 cm VAS score

The CDAI score ranges from 0 to 76 with a score of < 2.8 designating remission while > 2.8 and < 10
represents low disease activity. Moderate and high disease activities are designated by scores of > 10
and < 22, and > 22, respectively.>* The CDAI is not dependent on the results of acute phase reactant
testing such as CRP or ESR.

Disease Activity Score 28 and C-reactive Protein

The DAS28 score evaluates a patient’s response to treatment based on assessment of 28 each of tender
and swollen joints, along with a Patient Global Assessment of well-being *>*® The score ranges from 0 to
9.4 and is calculated using either clinical values of ESR or CRP. DAS28 can be expressed as:

DAS28 = 0.56(VTJC28) + 0.28(VSJC28) + 0.36Ln(CRP + 1) + 0.014(PGA).*

where TJC28 and SJC28 are the tender and swollen joint counts, respectively, and PGA is Patient’s Global
Assessment.
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The threshold values for DAS28 are 2.6, 3.2, and 5.1, corresponding with remission, low disease activity,
and high disease activity, respectively.”’” As with the ACR and PsARC, the DAS28 is only a general
assessment of clinical response.

The DAS components correlate well with each other and with the ACR,*>**®? and have been shown to be
discriminant and responsive in trials.”> However, the DAS 28 does not include assessment of distal
interphalangeal or lower extremity disease and, thus, may not describe the full extent of a patient’s
disease status. The DAS28 using ESR is better established compared with DAS28 using CRP, and it has
been validated for use as an outcome measure in several RA trials.?”***>®* Although DAS 28-ESR has
shown the ability to discriminate between placebo and active treatment in PsA trials,®® a formal
validation in PsA has not yet been conducted. The DAS 28-CRP, which was used in trials included in this
review, shows general agreement with the ESR equation in RA trials, and tends to yield better response
criteria results than the DAS 28-ESR when disagreements occur between the two.**®” The CRP may be a
more desirable clinical measurement than ESR because CRP levels are sensitive to short-term changes in
disease activity, whereas ESR can be influenced by such factors as age, gender, or plasma proteins.®®

European League Against Rheumatism Response

The European League Against Rheumatism (EULAR) response criteria classify patients as good or
moderate responders, or as nonresponders to treatment based on the individual patient’s disease
severity as measured on the current DAS28 score, and changes in DAS28 from baseline at the time of
assessment.?’ The definition of a good or moderate EULAR response is presented in Table 32.

TABLE 32: EULAR RESPONDER CLASSIFICATION

Improvement in DAS 28 From Baseline

Current DAS 28

>1.2 >0.6to<1.2
<3.2 Good Moderate None
>3.2to<5.1 Moderate Moderate None
>5.1 Moderate None None

DAS = Disease Activity Score.

Patient’s Assessment of Pain

Patients’ assessment of pain was scored on a 0 mm to 100 mm horizontal line, on which 0 represents
“no pain” and the 100 mm mark represents “pain as severe as can be imagined.” ** Patients were asked
to place a vertical line on the horizontal line to indicate the level of their arthritis pain on the day of the
visit.> The MCID of patient’s assessment of pain was defined as an improvement (reduction) in pain of
10 mm or more from baseline.*” Patients’ assessment of pain is part of the ACR core set of measures in
arthritis.”

Medical Outcomes Study Short Form (36)
The Short Form (36) Health Survey (SF-36) is a 36-item, general health status instrument that has been
used extensively in clinical trials in many disease areas.*® The SF-36 consists of eight health domains:
physical functioning (PF), role physical (RP), bodily pain (BP), general health (GH), vitality (VT), social
functioning (SF), role emotional (RE), and mental health (MH).** For each of the eight categories, a
subscale score can be calculated. The SF-36 also provides two component summaries, the physical
component summaries (PCS) and the mental component summary (MCS), derived from aggregating the
eight domains according to a scoring algorithm. The PCS and MCS scores range from 0 to 100, with
higher scores indicating better health status. The summary scales are scored using norm-based
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methods, with regression weights and constants derived from the general US population. Both the PCS
and MCS scales are transformed to have a mean of 50 and a standard deviation (SD) of 10 in the general
US population. Therefore, all scores above or below 50 are considered above or below average for the
general US population. Husted et al.*® and Leung et al.*”” reported that the SF-36 is reliable and valid for
assessment of patients with PsA, and could be used to distinguish PsA patients from patients without
PsA. In addition, the PCS and MCS scores support the SF-36 validity.* The SF-36 is at least equally
responsive as the HAQ instrument to short-term changes in perceived health status and inflammatory
disease activity in patients with PsA.”

The MCID for either the PCS or MCS of the SF-36 is typically between 2.5 and 5 points.**** Leung and
colleagues™® reported MCIDs of 3.74 and 1.77 for the PCS and MCS subsections, respectively, in PsA
patients treated with anti-TNF alpha drugs. The MCS was observed in a phase 3 trial** to be weaker in
differentiating drug and placebo effects. However, the trial was limited by its small sample size (n =
17).%

EuroQol 5-Dimensions Questionnaire

The EuroQol 5-Dimensions Questionnaire (EQ-5D) measures the patient’s general health status using a
descriptive system of five-dimensional multiple choice questionnaire and a vertical VAS. The five
dimensions of health status are mobility, self-care, usual activities (work, study, housework, and
family/leisure activities), pain/discomfort, and anxiety/depression. For each dimension, patient’s
response could be one of three levels: no problems, some problems, and severe problems. The
respondent indicates their health state by selecting the most appropriate statement in each of the five
dimensions, resulting in a one-digit number that expresses the level selected for that dimension. The
digits for the five dimensions can be combined into a five-digit number that describes the respondent’s
health state.*® For example, a respondent’s health state scored as 12231 indicates no problems with
mobility, some problems with self-care and performing usual activities, severe pain or discomfort, and
no problems with anxiety or depression. The five EQ-5D descriptive system score may be converted into
a single summary index using a formula that applies weights to each of the levels in each dimension.*
The VAS component comprises a 20 cm vertical VAS on which a patient provides a self-rated health
state, ranging from “the best imaginable health state” to “the worst imaginable health status.”*® The EQ-
5D has shown discrimination and responsiveness in PsA trials.*’ A literature search for this supplemental
issue did not find an MCID for improvement in the EQ-5D for PsA patients.

Work Limitations Questionnaire

The Work Limitations Questionnaire (WLQ-25) is a validated, self-reported, 25-item instrument for
measuring the degree to which chronic health problems interfere with ability to perform job roles. The
WLQ has four dimensions of on-the-job disability (limitations handling time, physical, mental-
interpersonal, and output demands) with a total score range of zero (limited none of the time) to 100
(limited all of the time) for the reported amount of time in the prior two weeks the respondents were
limited on-the-job. The instrument was validated in a population of adults working 220 hours per week,
and thus possibly excluded individuals with severe work limitations. Literature search for this
supplemental issue did not find an MCID for improvement in the WLQ-25 for PsA patients. The WLQ is
context specific and focused on job demand performance, and can therefore be used to identify both
the magnitude and type of impact that health problems are having in the workplace.***

Maastricht Ankylosing Spondylitis Enthesitis Score
The Maastricht Ankylosing Spondylitis Enthesitis Score (MASES) is a validated enthesis index for
ankylosing spondylitis developed by assessing measures of disease activity, including the Bath
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Ankylosing Spondylitis Disease Activity Index (BASDAI) and the Mander enthesis index (MEI). Enthesitis is
defined as inflammation at the site of tendons, ligaments, or joint capsule fibre insertion into bone.*’
The MASES aims to provide a more practical and less time-consuming alternative to the MEI. The index
assesses 13 enthesis points compared with 66 on the MEI index, and replaces the 0 to 3 grading of
tenderness score in MEI with a dichotomous (0/1 for no/yes) score for tenderness to reduce
confounding in assessment. Thus, the score for MASES index ranges from 0 to 13, correlating with the
number of painful entheses out of the total of 13 assessed. A literature search for this supplemental
issue did not find an MCID for improvement in the MASES index for PsA patients. MASES is a more
feasible alternative to the MEI’* with a good correlation between the two indexes (Spearman correlation
coefficient of 0.90). However, MASES has not been assessed specifically for PsA.*’

Dactylitis Severity Score

Dactylitis is characterized by swelling of the entire digit (finger or toe) and represents a combination of
synovitis and inflammation of tendon and ligament insertions.*’ It is a hallmark feature of PsA, occurring
in 16% to 48% of reported cases.”” The Dactylitis Severity Score is the sum of the individual scores for
each digit, and ranges from 0 to 20 — 0 for no dactylitis or 1 for dactylitis present in each digit. The
results from each digit with dactylitis are then summed to produce a final score.

Functional Assessment of Chronic lliness Therapy — Fatigue

The Functional Assessment of Chronic Iliness Therapy — Fatigue (FACIT-F) scale is a self-administered
questionnaire that assesses both the physical and functional consequences of fatigue.”® The FACIT-F was
validated in a Toronto PsA cohort study and was found to be well correlated with the modified Fatigue
Severity Scale (FSS), showing high internal consistency, and test—retest reliability, as well as criterion,
and construct validity.”” It is a 13-item questionnaire with each question scored from 0 to 4 for a total
score range of 0 to 52. Higher scores denote lower levels of fatigue. Therefore, higher FACIT-F scores are
expected with greater improvements in a patient’s PsA.>® A validated MCID for improvement in the
FACIT-F is not currently available in PsA patients. The clinical trials included in this review used 3.56,
which is the validated FACIT-F MCID in RA patients.>*

Psoriasis Area and Severity Index

The PASI is a widely used instrument in psoriasis trials that assesses and grades the severity of psoriatic
lesions and the patient’s response to treatment. It produces a numeric score ranging from 0 to 72. In
general, a PASI score of 5 to 10 is considered moderate disease and a score higher than 10 is considered
severe. A 75% reduction in the PASI score (PASI 75) is the current benchmark for most clinical trials in
psoriasis and the criterion for efficacy of new psoriasis treatments approved by the FDA.*® PASI 75 is a
dichotomous (yes/no) scale that indicates whether a patient achieved = 75% improvement from
baseline PASI score.

In calculating the PASI, severity is determined by dividing the body into four regions: head (h), upper
extremities (u), trunk (t), and lower extremities (), and these account for 10%, 20%, 30%, and 40% of the
total body surface area (BSA), respectively.”” Each of these areas is assessed separately for erythema,
induration, and scaling, which is rated on a scale of 0 (none) to 4 (very severe). The extent of psoriatic
involvement is graded as follows: 0 = no involvement; 1 = 1% to 9%; 2 = 10% to 29%; 3 = 30% to 49%; 4 =
50% to 69%; 5 = 70% to 89%; and 6 = 90% to 100%. The following formula is used to calculate the PASI
score:

PASI = 0.1 (Eh + lh + Sh) Ah + 0.2 (Eu + lu + Su) Au + 0.3 (Et +It + St) At + 0.4 (El +I +SI) AL.”
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where E = erythema, | = induration, S = scaling, A = area, h = head score, t = trunk score, u = upper
extremities, and | = lower extremities score.

A number of limitations of the PASI have been identified:

The PASI has been criticized as not correlating the clinical extent of the disease with quality of life
and the psychological stress caused by psoriasis. The patient’s measure of quality of life is often
worse than the physician-rated clinical severity.”?

There are significant inter-rater reliability issues regarding the measurement of BSA.”*”

It often fails to predict severity as seen from the patient’s perspective.”*”

Improvements in PASI score are not linearly related to severity or improvements in psoriasis.”*’> The
extent of psoriatic involvement is measured using a scale of 1 to 6, and the areas corresponding to
each score are nonlinear.

Some severe disease (clinically) may be scored low. For example, scores as low as 3 (on palms and
soles) may represent psoriasis that affects a patient’s ability to work and conduct other life
activities.

Most patients fall into a narrow band of scores, thereby decreasing the usefulness of the full range
of scores (i.e., scores higher than 40 are rare).”*

There is little research on the reliability of the assessments for erythema, desquamation, and
induration, together with overall PASI scores.”

Criterion validity is restricted by the lack of a “gold standard” measure of psoriatic severity.’®

The PASI lacks sensitivity, as erythema, desquamation, and induration are scored with equal weight
within each of the four body regions. Thus, a reduction in scaling with a concomitant increase in skin
erythema could be recorded with the same PASI score.

Improvement of the histological phenotype of psoriasis can be underestimated by the per cent
improvement in PASI (e.g., reduction of T cells, loss of K16 expression, and reduction in epidermal
thickness).*

Little work has been done to determine the clinical relevance of derived PASI scores.”*
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APPENDIX 6: SUMMARY OF FINDINGS AT 52 WEEKS OF
INCLUDED STUDIES

Aim

To summarize the efficacy and safety findings at 52 weeks in psoriatic arthritis (PsA) patients treated
with apremilast 30 mg twice daily as provided in the manufacturer-submitted clinical studies (PALACE -1
-2, and -3).11°

Findings

Study and Baseline Disease Characteristics

PALACE-1," PALACE-2,"® and PALACE-3" are randomized phase 3, double-blind, placebo-controlled
studies, which enrolled patients with active PsA with three or more swollen and three or more tender
joints, whose disease was inadequately controlled by DMARDs (small molecules and/or biologics).
Eligible patients were randomized to receive apremilast 20 mg twice daily (b.i.d.), apremilast 30 mg
b.i.d., or identical appearing placebo on 1:1:1 bases during a 24-week, placebo-controlled phase. All
patients who did not have at least a 20% reduction in tender joint count (TJC) and swollen joint count
(SJC) at week 16 entered early escape (EE), and were re-randomized 1:1 in a blinded fashion to either
the apremilast 20 mg b.i.d. treatment group or the apremilast 30 mg b.i.d. treatment group. A second
phase began at week 24, with all remaining patients in the placebo group re-randomized 1:1 in a blinded
manner to either the apremilast 20 mg b.i.d. or apremilast 30 mg b.i.d. treatment group for an
additional 28 weeks, bringing the total duration to 52 weeks.

The primary efficacy end point was the proportion of patients achieving a 20% reduction in American
College of Rheumatology 20% (ACR20) response at week 16. The key secondary end point was the
change from baseline in Health Assessment Questionnaire — Disability Index (HAQ-DI) scores at week 16.
Other secondary end points included ACR20/50/70 scores, and indices of disease activity such as Disease
Activity Score 28 (DAS28), Psoriasis Area and Severity Index (PASI), Psoriatic Arthritis Response Criteria
(PsARC), dactylitis severity, and Maastricht Ankylosing Spondylitis Enthesitis Score (MASES) scores; as
well as patients’ health-related quality of life as determined by the Short Form (36) Health Survey (SF-
36) and EuroQol 5-Dimensions (EQ-5D) at all end points. Other efficacy outcomes included Functional
Assessment of Chronic lliness Therapy — Fatigue Subscale (FACIT-F), and lost productivity score as
determined by 25-Item Work Limitations Questionnaire (WLQ-25) scale. Reported safety outcomes
included treatment-emergent adverse events (TEAEs), serious adverse events (SAEs), and adverse
events (AEs) leading to dose interruptions or discontinuation of the study drug. This summary focuses
on the week 52 efficacy and safety data for apremilast 30 mg b.i.d., which is the only dose with current
Health Canada approval for the treatment of PsA.

Patient Disposition

Of the patients randomized in the placebo-controlled phase of PALACE-1 (N = 504),"” PALACE-2 (N =
484),"® and PALACE-3 (N = 505),"° 88.1%, 88.4% and 86.7%, respectively, completed week 24. Overall,
the completion rates from baseline (week 0) to week 52 ranged from 70.4 to 77.4 in the apremilast 30
b.i.d. treatment group. Among patients initially randomized to placebo, the proportion who completed
52 weeks of study ranged from 70.8% to 76.7%. This included patients who escaped early at week 16 to
apremilast 20 mg b.i.d. (placebo [PBO]/20 EE) or to apremilast 30 mg b.i.d. (PBO/30 EE), as well as those
who crossed over at week 24 to apremilast 20 mg b.i.d. (PBO/20 XO) or to apremilast 30 mg b.i.d.
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(PBO/30 X0). The most frequently reported reasons for discontinuation were withdrawal by patients
(0.7% to 5.2%), lack of efficacy (2.9% and 5.2%), and AEs (1.5% and 4.3%).

Results

Efficacy Outcomes

In general, the improvements observed at week 24 were maintained or continued to improve through
week 52 among patients in the apremilast 30 b.i.d. treatment group.

ACR Response

Response rates for all ACR measures (ACR 20/50/70) were numerically higher at week 52 than at week
24 in all the studies (Table 33). The proportion of patients in the apremilast 30 b.i.d. group who achieved
ACR20, ACR50, and ACR70 responses at week 52 ranged from 52.6% to 63.0%, 18.6% to 30.3% and 6.8%
to 13.8%, respectively. Response rates were lowest in the PALACE-2 *® study for all the ACR outcomes
(Table 33).

DAS-28 Response

Among patients in the apremilast 30 b.i.d. treatment group, the proportion who achieved DAS28 C-
reactive protein (DAS28[CRP]) < 2.6 remission ranged from 17.8% to 29.9% at weeks 52. The percentage
of patients who achieved DAS28 remission at week 52 was similar to week 24, although week 52 rates
were slightly lower in PALACE-1,"” and PALACE-2,"® and slightly higher in PALACE-3" (Table 33).

PsARC Response

The proportion of patients in the apremilast 30 b.i.d. group who had PsARC response ranged from 73.6%
to 79.0%. The PsARC response rates were consistently higher at week 52 than week 24 in all the studies
(Table 33).

HAQ-DI

Mean improvements from baseline in physical disability was higher at week 52 (mean [standard
deviation (SD)] —0.32 [0.55] to —0.35 [0.51]) than at week 24 (—0.20 [0.54] to —0.34 [0.53]) among
patients in the apremilast 30 b.i.d. group. In addition, the improvements continued to increase from
week 24 with a numerically higher percentage of patients reaching the minimal clinically important
difference (MCID) of > 0.3 for PsA in at week 52 (Table 33).

SF-36

Mean improvements in both the physical function domain and the physical component summary score
of the SF-36 scale was maintained at week 52 among patients in the apremilast 30 mg b.i.d. group in all
the studies (Table 33). The percentage of patients in the apremilast 30 b.i.d. treatment group with
improvements that reached or exceeded the MCID of 2.5 points was similar at both weeks 24 and 52 in
all the studies. No notable trends in the mental domain scores were observed.

PASI Scores

Patients in the apremilast 30 b.i.d. treatment group had similar mean improvements from baseline in
severity of psoriatic lesions at weeks 24 and 52, with a trend favouring week 52 scores in all studies
(Table 33). Furthermore, a numerically higher proportion of the patients had a 50% (PASI50) and 75%
(PASI75) reduction in psoriatic lesion at week 52 (range: 54.7% to 60.3% and 36.8% to 39.3%,
respectively) than week 24 (range: 48.6% to 53.4% and 20.5% to 31.3%, respectively).
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Changes MASES

The mean (SD) reductions in pre-existing enthesopathy at baseline and measured by MASES score were
numerically greater for the apremilast 30 b.i.d. treatment group at week 52, ranging from —1.9 (2.93) to
—2.1(2.82) compared with week 24 (-1.5 [3.26] to —1.9 [2.93]). In general, a higher percentage of
patients had > 20% improvement or complete resolution of their baseline enthesopathy at week 52 than
at week 24 (Table 33).

Dactylitis Severity Score

Patients in the apremilast 30 b.i.d. treatment group had numerically higher reductions in the baseline
severity of dactylitis at week 52 (—1.8 (2.06] to —3.6 [4.30] points) compared with week 24 (-1.5 [1.92] to
—2.9 [4.08] points). Furthermore, a higher proportion of the patients had dactylitis severity reduced to
the minimum (score of 0) or had > 1 point improvements at week 52 (Table 33).

FACIT-F

The mean (SD) change from baseline in FACIT-F score was similar at weeks 24 and 52 for all studies
(Table 33). The proportion of patients who achieved a > 3.56 improvement in score was also generally
maintained at week 52 compared with week 24 (45.25 to 57.5% versus 42.1% to 53.7%, respectively) in
all studies.

TABLE 33: EFFICACY OUTCOMES FOR APREMILAST 30 MG TWICE DAILY IN THE EXTENDED STUDIES

Outcomes PALACE-1" PALACE-2"® PALACE-3"
(N = 168) N = 162 N = 167
Week 24
DAS28(CRP) N =144 N =129 N =139 N=117 N =145 N =127
Change from baseline, -1.25 (1.16) -1.31 -0.98 -1.30 -0.99 -1.41
mean (SD) (1.03)
Remission < 2.6 -
I R
| N
| |
ACR Response
ACR20, n/N (%) 73/145 71/130 60/138 61/116 63/145 80/127
(50.3) (54.6) (43.5) (52.6) (43.4) (63.0)
ACR50, n/N (%) 35/146 32/130 25/140 22/118 33/146 38/126
(24.0) (24.6) (17.9) (18.6) (22.6) (30.2)
ACR70, n/N (%) 19/146 18/130 5/141(3.5) | 8/118(6.8) | 9/145(6.2) | 13/125
(13.0) (13.8) (10.4)
Psoriatic Arthritis 98/142 95/129 85/136 85/114 94/144 98/124
Response Criteria (69.0) (73.6) (62.5) (74.6) (65.3) (79.0)
Response, n (%)
HAQ-DI
¢ Mean (SD) change from —0.34 (0.53) -0.32 -0.20 -0.33 -0.27 -0.35
BL (0.55) (0.54) (0.51) (0.48) (0.51)
e Improvement 20.13, n . . . . . .
(%)
eeeeee BE EH BN BE BE
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Outcomes

Short Form (36) Health Survey

PALACE-1"
(N = 168)

Week 52

Week 24

PALACE-2"®
N =162

Week 52

Week 24

PALACE-3"
N =167

Week 52

e PCS change from BL,
mean (SD)

e PCS 2 2.5 points, n (%)

ﬁ
L

Psoriasis Area and Severity

Index Sc

o
-
o

e Change from BL, mean
(SD)

« PASI-50, n (%)

e PASI-75, n (%)

Maastricht Ankylosing Spondylitis Enthesitis Score

e Change from BL, mean
(SD)

-1.7 (2.98)

-1.9(2.93)

-1.9 (2.68)

-2.1(2.82)

-1.5(3.26)

|
=
©

~
©
L

e Improvement > 20%,
n (%)

Dactylitis Severity Score

e Change from BL, mean
(SD)

-1.7 (2.16)

-1.8(3.23)

-1.5(1.92)

~1.8 (2.06)

—2.9 (4.08)

>
w w
Lo

e Improvement 2 1 point,
n (%)

FACIT-F

e Change from BL, mean
(SD)

4.65 (9.61)

3.67 (9.08)

2.94

4.38 (9.85)

4.76 (8.22)

© o
DN
%S

e Improvement > 3.56,
n (%)

-
o
o

e

ACR = American College of Rheumatology; APR30 = patients originally randomized to apremilast 30 mg twice daily;
BL = baseline; DAS28(CRP) = 28-joint Disease Activity Score using C-reactive protein as the acute phase reactant; EE = early
escape (non-responder placebo patients, re-randomized to APR at week 16; APR patients continue treatment as randomized);
FACIT-F = Functional Assessment of Chronic lliness Therapy — Fatigue; NEE = no early escape; PBO = placebo; PCS = physical
component summary; SD = standard deviation; XO-30 = crossover (re-randomized to APR 30 mg at week 24).

Safety and Tolerability

Apremilast, at the 30 mg b.i.d. dose, was generally well tolerated, as demonstrated by the low incidence
of serious TEAEs and TEAEs leading to discontinuation of study drug during the 52 weeks’ exposure. In
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most patients, TEAEs were generally mild or moderate and did not necessitate dose interruption or
discontinuation.

Mortality
There was no death reported in the apremilast 30 b.i.d. treatment group in the second phase (24 to 25
weeks) of any of the studies.

Serious Treatment-Emergent Adverse Events

The incidence of TEAEs ranged from 4.1% to 7.8% in the apremilast 30 b.i.d. treatment group across all
the studies. There was no serious TEAE with more than one (0.4%) incidence in the apremilast 30 b.i.d.
treatment group at week 52 in any of the studies.

Any Treatment-Emergent Adverse Event

More than two-third of patients in the apremilast 30 b.i.d. treatment group across all the three studies

reported incidence of TEAEs at week 52 (Table 34). The most common TEAEs were gastrointestinal (Gl)-
related, with diarrhea and nausea the most frequently reported. Other common TEAEs were headache

(9.8% to 10.7%), upper respiratory tract infections (5.7% to 8.3%), and nasopharyngitis (4.1% to 6.5%)

Withdrawal Due to TEAEs

The incidence of TEAEs leading to discontinuation of study drug in the apremilast 30 b.i.d. treatment
group was low (< 10%) across all the studies (Table 34). Gl events were the leading TEAEs that resulted
in discontinuation, with diarrhea and nausea the most frequently reported (1.7% to 2.4% and 1.6% to
2.6%, respectively). At week 52, the reported incidence of TEAEs leading to drug interruptions in the
apremilast 30 b.i.d. treatment group ranged from 10.7% to 20.9% (Table 34)

Notable Harms

Serious Infections

The incidence of serious infections in the apremilast 30 b.i.d. treatment group was rare; with 1.2%, 0%,
and < 1% occurrence in PALACE-1,"” PALACE-2," and PALACE-3," respectively (Table 34). There was no
report of reactivation or de novo tuberculosis during the apremilast exposure period in any of the
studies.

Weight Loss

Across the three studies, the mean percentage weight loss in the apremilast 30 b.i.d. treatment group
ranged from _at the end of the 52-week exposure. The majority of patients maintained
their weight within + 5% of baseline. However, weight loss > 5% to < 10% was observed in 11.8 to 14.3%
of patients in the apremilast 30 b.i.d. treatment group, with no patient experiencing weight loss > 20%
in any of the studies (Table 34).

Gastrointestinal Disorders

Gl disorders were reported at week 52 in more than a third of patients in the apremilast 30 b.i.d.
treatment groups across all three studies (Table 34). Although Gl events included diarrhea, nausea,
vomiting, abdominal pain and discomfort, dyspepsia, and gastroesophageal reflux disease, the most
frequently reported Gl disorders at week 52 were diarrhea (13.6% to 19.2 5) and nausea (13.7% to
14.9%).
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TABLE 34: TREATMENT-EMERGENT ADVERSE EVENTS THROUGH 52 WEEKS"

PALACE-1" PALACE-2"* PALACE-3"
N =245 N =234

Serious TEAEs, n (%) 19 (7.8) 12 (5.1) 10 (4.1)
Any TEAE, n (%) 174 (71.0) 163 (69.7) 165 (68.2)
Common (2 5% Incidence) TEAEs
e Diarrhea, n (%) 47 (19.2) 33 (13.6)
e Nausea, n (%) 35 (14.3) 36 (14.9)
e Headache, n (%) 24 (9.8) 26 (10.7)
e Nasopharyngitis, n (%) 16 (6.5) 10(4.1)
e Upper respiratory tract infection, n (%) 14 (5.7) 20(8.3)

Drug interruption due to TEAE, n (%)

Withdrawal due to TEAEs, n (%)

23 (9.4)

Common (2 1% incidence) TEAEs Leading to Withdrawal, n (%)

[InY
D
)

Notable Harms

Serious infections, n (%)

[EN
°
2

¢ Pneumonia

o Anal abscess

Weight loss

Mean (SD) loss from baseline, kg

w
=
N

SD = standard deviation; TEAE = treatment-emergent adverse event.
% Includes all apremilast 30 mg b.i.d. exposure data; patients could have started receiving apremilast at baseline, week 16, or

week 24.

® Gastrointestinal events included diarrhea, nausea, vomiting, abdominal pain and discomfort, dyspepsia, and gastroesophageal

reflux disease.
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Limitation

Although patients were re-randomized in a blinded manner in the second phase (24 to 52 weeks), the
placebo arm was dropped for this section in all the studies. Therefore, a comparison of outcomes at
week 52 was not possible between patients in the apremilast 30 mg treatment group and patients in the
placebo group who were not classified as nonresponders at week 24. However, because treatment with
apremilast demonstrated superior efficacy to placebo in a dose-dependent fashion in the first phase,
with many patients in the placebo group escaping early to receive apremilast treatment at 16 weeks, it
is reasonable to expect that the efficacy trend to continue in favour apremilast 30 mg b.i.d. in the
second phase.

Furthermore, outcomes in the 24- to 52-week study were considered secondary and exploratory end
points and were reported as descriptive summary statistics or proportion without rigorous analysis.
Therefore, findings from this phase of the study are limited in the extent to which they can be used to
draw a firm conclusion. In addition, although the safety and tolerability profile of apremilast 30 mg b.i.d.
in PsA patients was acceptable after 52 weeks’ exposure, it is worth noting that the duration is not
enough to assess long-term safety issues. However, 52 weeks seem to be a reasonable duration for a
randomized controlled trial, and is consistent with another study in PsA patients.”’

Summary

In general, the improvements observed at week 24 were maintained or continued to improve through
week 52 among patients in the apremilast 30 b.i.d. treatment group. Improvements over week 24
outcomes generally occurred in ACR and PsARC responses, as well as PAS| and Dactylitis Severity Scores
across all studies. DAS28 remission (< 2.6 score), HAQ-DI, SF-36, MASES, and FACIT-F scores generally
showed a trend toward continuous improvement at week 52, although there were instances where the
week 24 scores were maintained or were slightly higher. Apremilast 30 mg b.i.d. was well tolerated with
generally mild or moderate TEAEs in most patients, which did not necessitate dose interruption or
discontinuation. Gl disorders were the most common TEAEs, with diarrhea and nausea the most
frequently reported and the most common cause for drug interruptions or discontinuation.
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APPENDIX 7: SUMMARY OF INDIRECT COMPARISONS

1. Introduction

1.1 Background

The included clinical trials in this review did not provide direct evidence about the comparative efficacy
and safety of apremilast relative to disease-modifying anti-rheumatic drugs (DMARDs) or biological
response modifiers (biologics). The objective of this section is to summarize and critically appraise
published and unpublished indirect evidence available for assessment of comparative efficacy and
harms of apremilast versus DMARDs and biologics. This summary will inform the pharmacoeconomic
evaluation.

1.2 Methods

One indirect treatment comparison (IDC) submitted by the manufacturer was reviewed in this section.
An information specialist conducted an independent literature search for published IDCs that compared
apremilast with other available agents (adalimumab, certolizumab, etanercept, golimumab, infliximab,
and ustekinumab) when used for the treatment of psoriatic arthritis (PsA), but were unable to identify
any additional published indirect evidence.

2. Review and Appraisal of the Manufacturer-Submitted Indirect Treatment Comparison
2.1 Review of the Indirect Treatment Comparison

Objectives and Rationale for the Indirect Treatment Comparison

The objective of the IDC was to compare the efficacy of apremilast relative to biologics when used for
the treatment of patients with active PsA. The manufacturer used this information to support the
submitted pharmacoeconomic evaluation of apremilast.

Study Eligibility and Selection Process

A systematic literature search was conducted by the authors using PubMed/MEDLINE, EMBASE, the
Cochrane Central Register of Controlled Trials (CENTRAL), and clinicaltrials.gov databases. Studies
published in full texts were eligible for inclusion in the network meta-analysis (NMA) if they included PsA
patients aged 18 years or older. Active and placebo-controlled randomized controlled trials were eligible
for inclusion if at least one PsA treatment was evaluated as monotherapy; treatments of interest were
apremilast and six biologics — adalimumab, certolizumab, etanercept, golimumab, infliximab, and
ustekinumab. Outcomes of interest were the Psoriasis Area and Severity Index (PASI), American College
of Rheumatology (ACR), Health Assessment Questionnaire — Disability Index (HAQ-DI), Psoriatic Arthritis
Response Criteria (PSARC), and HAQ-DI upon PsARC. Study selection and data extraction were
conducted by at least two reviewers. The authors used intention-to-treat (ITT) datasets from the
included studies.

Study/Population Characteristics

The authors included 14 placebo-controlled studies that included adult PsA patients. Patients’
characteristics are summarized in Table 35. Female patients were predominant in studies for apremilast
(46.4%) and certolizumab (44.7%), while male patients were in the majority in studies for adalimumab
(54.8%), etanercept (54.1%), golimumab (60.3%), infliximab (59.4%), and ustekinumab (50.1%). The
average age of patients ranged from 45.2 to 57.4 years, and PsA duration ranged from 3.6 to 9.8 years.
The percentage of patients who have normal or negative rheumatoid factor was not systematically
reported, and it was 92.4% in apremilast studies, 89.5% in adalimumab studies, 94% in one etanercept
study, and 100% in infliximab studies. Mean tender joints at baseline ranged from 16.0 to 25.8, and
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mean swollen joints ranged from 7.0 to 18.4. Ustekinumab studies reported the highest percentage of
previous biologic use (42.7%); this was 22.3% of patients in apremilast studies and 19.5% in
certolizumab study, and all other biologic studies either had no prior biologic use or this information was
not reported. Concomitant use of small molecular DMARDSs ranged from 20.6% and 71.2%, while that of
methotrexate ranged from 20.6% to 63.8%.

Interventions and Comparators

Three studies compared twice-daily apremilast 20 mg and 30 mg with placebo; other studies compared
placebo with adalimumab 40 mg every two weeks, certolizumab 200 mg and 400 mg every two weeks,
etanercept 25 mg twice weekly, golimumab 50 mg and 100 mg every four weeks, infliximab 5 mg/kg
weekly, and ustekinumab 45 mg and 90 mg at weeks 0 and 4 and every 12 weeks thereafter. A summary
of the included studies is provided in Table 36. Outcome data measured at weeks 12 to 16 were used for
the analysis if outcomes were reported at multiple time points; hence, only data used prior to study
crossover or the early escape period were considered for the IDC analysis.

Outcomes

The reported outcomes included ACR, PASI, HAQ-DI, PsARC, and HAQ-DI upon PsARC, but not all studies
included the totality of these measures. Table 36 provides a summary of the evaluated outcomes and
the time points of outcome assessment. If outcomes were reported at multiple time points, data
measured at weeks 10 to 16 were mainly used. The IDC did not include any safety or harm outcomes,
nor did it include health-related quality of life data other than HAQ-DI.
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TABLE 35: PATIENTS’ CHARACTERISTICS IN THE INCLUDED STUDIES

Direct Studies N Male % Age PsA Normal or Mean Mean Prior Concomitant Use of

Comparisons (Years) Duration® Negative Baseline Baseline Biologic Biologics Small
(Years) Rh Factor  Tender Joints Swollen Use (%) (%) Molecular (%)
Joints DMARD
I R R R B R Y B R (%)
Apremilast PALACE-1 504 49.4% 48.7to51.1 | 7.2t08.1 22.2t023.3 12.5t012.8 23.7% 0% 64.9% 54.2%
vs. placebo PALACE-2 | 484 | 43.2% | 50.5t051.2 | 6.8t07.8 I e [ ] [ ]
PALACE-3 | 505 | 46.7% | 46.2t047.3 | 6.8t07.7 I [ ] [ ]
Adalimumab | ADEPT 313 55.6% 48.6t049.2 | 9.2t09.8 23.9to0 25.8 14.3 0% 50.5% 50.5%
vs. placebo Genovese | 100 54.0% 47.7t056.9 | 7.2t07.5 25.3t029.3 18.2t0 18.4 0% 66.0% 47.0%
etal.
2007
Certolizumab | RAPID- 409 44.7% 47.1t048.2 | 7.9t09.6 NR 19.6 to 21.5 10.4to 11.0 19.5% 70.2% 63.8%
vs. placebo PsA
Etanercept Mease et 60 57% 46.5t046.0 | 9.0t09.5 NR 19.8t0 20.5 14.2t015.4 NR 46.7% 46.7%
vs. placebo al. 2000
Mease et 205 51.3% 45.2t057.4 | 9.0t09.2 94% NR NR NR 41.5% 41.5%
al. 2004
Golimumab GO- 405 60.3% 45.7t048.2 | 7.2t07.6 NR 21.9t0 24.0 12.0to 14.1 0% NR 49.9%
vs. placebo REVEAL
Infliximab vs. | IMPACT 104 57.7% 45.2 to 45.7 11.0to 100% 20.4 to 23.7 14.6 to 14.7 NR 71.2% 55.8%
placebo 11.7
IMPACT 2 200 61% 46.5t047.1 | 7.5t08.4 100% 25.1to0 24.6 139to0 14.4 0% 46% 46%
Ustekinumab | PSUMMT 615 53.7% 47.0t048.0 | 3.6t04.9 NR 18.0to 22.0 10.0to 12.0 NR NR 48.1%
vs. placebo 1
PSUMMT 312 47.8% 47.6t048.0 | 7.2t08.5 NR 23.4t027.2 13.5t015.0 57.7% NR NR
2
Gottlieb 146 48.8% 47.5t050.0 | 49t06.2 NR 16.0 to 19.5 7.0 to 10.0 27.6% 20.6% 20.6%
etal.

DMARD = disease-modifying anti-rheumatic drug; MTX = methotrexate; NR = not reported; PsA = psoriatic arthritis; Q2W = every 2 weeks; Q4W = every 4 weeks; q.d. = every

day; vs. = versus.

® Range of study arms means.
Y

Source: Manufacturer’s submission.
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TABLE 36: STUDY CHARACTERISTICS

Direct Studies

Comparisons

Intervention and Comparators

Outcomes

Outcome
Assessment

2009

etal. .

Placebo (N =70)

Apremilast vs. | PALACE-1 504 | « Apremilast 20 mgb.i.d. (N = 168) ACR (20, 50, 70) 16 weeks
placebo e Apremilast 30 mg b.i.d. (N = 168) PASI (50, 75, 90)
o Placebo (N = 168) HAQ-DI, PsARC, &
PALACE-2 484 . Apremilast 20 mg b.i.d. (N = 162) HAQ-DI/PsARC
e Apremilast 30 mg b.i.d. (N = 163)
e  Placebo (N =159)
PALACE-3 505 | « Apremilast 20 mg b.i.d. (N = 169)
e Apremilast 30 mg b.i.d. (N =167)
. Placebo (N = 169)
Adalimumab | ADEPT 313 |«  Adalimumab 40 mg Q2W (N = 151) ACR (20, 50, 70) 12°°8 24
vs. placebo e Placebo (N=162) PASI (50, 75, 90) weeks
HAQ-DI, PsARC, &
HAQ-DI/PsARC
Genovese 100 | « Adalimumab 40 mg Q2W (N =51) ACR (20, 50, 70) 12 weeks
et al. . Placebo (N = 49) HAQ-DI, PSARC, &
2007 HAQ-DI/PsARC
Certolizumab | RAPID- 409 | «  Certolizumab 200 mg Q2W (N = 138) ACR (20, 50, 70) 12 weeks
vs. placebo PsA . Certolizumab 400 mg Q2W (N = 135) PASI (50, 75, 90)
o Placebo (N = 136) HAQ-DI, PsARC
Etanercept vs. | Mease et 60 . Etanercept 25 mg twice weekly (N = 30) ACR (20, 50, 70) 4,8 & 12>¢
placebo al. 2000 e  Placebo (N =30) PASI (50, 75) weeks
HAQ-DI, PsARC
Mease et 205 | o Etanercept 25 mg twice weekly (N = 101) ACR (20, 50, 70) 4, 12b, & 24°
al. 2004 . Placebo (N = 104) PASI (50, 75, 90) weeks
HAQ-DI, PsARC, &
HAQ-DI/PsARC
Golimumab GO- 405 | «  Golimumab 50 mg Q4W (N = 146) ACR (20) 14 weeks
vs. placebo REVEAL «  Golimumab 100 mg Q4W (N = 146) PASI (50, 75, 90)
. Placebo (N =113) PsARC
Infliximab vs. IMPACT 104 | » Infliximab 5 mg/kg wk 0, 2, 6, 14 (N = 52) ACR (20, 50, 70) 16 weeks
placebo e  Placebo (N=52) PASI (50, 75, 90)
IMPACT 2 200 | o Infliximab 5 mg/kg wk 0, 2, 6, 14 (N = 100) HAQ-DI, PsARC, & 14 weeks
e  Placebo (N =100) HAQ-DI/PsARC
Ustekinumab | PSUMMT 615 | o Ustekinumab 45 mg® (N = 205) ACR (20, 50, 70) 12 weeks
vs placebo 1 . Ustekinumab 90 mg® (N = 204) PASI (75, 90)
e  Placebo (N =206) HAQ-DI
PSUMMT 312 |«  Ustekinumab 45 mg® (N = 103) PASI (75, 90) 12 weeks
2 o Ustekinumab 90 mg® (N = 105) PSARC
. Placebo (N = 104)
Gottlieb 146 | » Ustekinumab 45 mg® (N = 76) 12 weeks

ACR = American College of Rheumatology; b.i.d. = twice daily; HAQ = Health Assessment Questionnaire; NR = not reported;
PASI = Psoriasis Area and Severity Index; PSARC = Psoriatic Arthritis Response Criteria; Q2W = every 2 weeks; Q4W = every 4

weeks; vs. = versus; wk = week.

® At weeks 0 and 4, and every 12 weeks thereafter.
® Time point of ACR, PsARC, HAQ-DI, and HAQ-DI upon PsARC assessment.

“ Time point of PAS| assessment.
; .. 22
Source: Manufacturer’s submission.
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Quality Assessment of Included Studies

The quality of individual studies was evaluated using an 18-item questionnaire. The questionnaire
targeted the reporting quality of studies rather than study design and risk of bias. Based on the
guestionnaire answers, the reviewer attributed a global ordinal rating for each study, ranging from
excellent, good, satisfactory, to poor. The authors reported that all studies had good global rating and
that study quality was not associated with size of treatment effect in the included studies.

Evidence Network
FIGURE 3: EVIDENCE NETWORK

Certolizumab 400mg Q4W H Certolizumab 200mg Q2W

| Etanercept 25mg

Apremilast 30mg BID

| Golimumab 100mg

Adalimumab 40mg

Golimumab 50mg }\

Infliximab 5mg/kg

Ustekinumab 90 or 63mg |

J| Ustekinumab 45mg ‘

Placebo

b.i.d. = twice daily; Q2W = every 2 weeks; Q4W = every 4 weeks.
Source: Manufacturer’s submission.

2.2 Indirect Comparison Methods

The submitted IDC did not include any description of the analysis model or the analysis methodology.
The deviance information criterion (DIC) was reported in the provided material, which might indicate
the use of a Bayesian analysis approach. DIC value is an indicator for model fit; smaller values indicate
better fit. In the context of Bayesian-IDC, DIC are generally used to choose between fixed and random
effect models. DIC values for fixed and random effect models were reported for PsARC, HAQ-DI, and
HAQ-DI upon PsARC. However, ACR20/ACR50/ACR70 and PASI50/PASI75/PASI90 were all analyzed
simultaneously within one single model; thus, only one DIC value was generated. This method
prevented the appraisal of DIC for each separate outcome. Residual deviance values were also reported
for the aforementioned outcomes.
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The manufacturer used the Q statistic to evaluate the heterogeneity among apremilast studies for ACR,
PASI, PsARC, and HAQ-DI outcomes, and the authors reported that there was no statistically significant
heterogeneity in these studies. Clinical and statistical heterogeneity of other studies were not evaluated.
Furthermore, the manufacturer did not evaluate the consistency of IDC findings with direct evidence;
direct evidence was available to compare certolizumab 400 mg versus certolizumab 200 mg, etanercept
25 mg versus adalimumab and infliximab, adalimumab versus infliximab, golimumab 100 mg versus
golimumab 50 mg, and ustekinumab 45 mg versus ustekinumab 90.

2.3 Results

>

CR
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HAQ-DI
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TABLE 37: INDIRECT DRUG COMPARISON RESULTS: ALL-POPULATION ANALYSIS

PASI-50 HAQ-DI/PsARC HAQ-DI/PsARC

Response Non-response

Median odd ratio versus apremilast30 mg b.i.d. (95% credible | Median difference versus apremilast (95% credible interval)®
a

5
-+
o
P
U3
-

ACR = American College of Rheumatology; b.i.d. = twice daily; DIC = deviance information criterion; HAQ = Health Assessment Questionnaire; NR = not reported; PASI = Psoriasis
Area and Severity Index; PsARC = Psoriatic Arthritis Response Criteria.

® Random effect results. Differences in DIC values between random and fixed effect model were less than 3 points; residual deviance values were smaller for the random effect
models.”®

Source: Manufacturer’s submission.
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TABLE 38: INDIRECT DRUG COMPARISON RESULTS: BIOLOGIC-NAIVE POPULATION ANALYSIS

ACR 20 PsARC PASI-50 HAQ-DI HAQ-DI/PsARC HAQ-DI/PsARC

response non-response

Median odds ratio versus apremilast (95% credible interval)’ | Median difference versus apremilast (95% credible interval)®

ACR = American College of Rheumatology; b.i.d. = twice daily; DIC = deviance information criterion; HAQ = Health Assessment Questionnaire; NR = not reported; PASI = Psoriasis
Area and Severity Index; PsARC = Psoriatic Arthritis Response Criteria.

® Random effect results. Differences in DIC values between random- and fixed- effect model were less 3 points; residual deviance values were smaller for the random effect
models.”

Source: Manufacturer’s submission.
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2.4 Critical Appraisal and Discussion

The included studies had similar patient population in terms of baseline characteristics. According to a
clinical expert consulted by the CADTH Common Drug Review, the patient characteristics for the
included studies reflect the profile of Canadian PsA patients. Apremilast and biologic dosing strategies
are in line with the Health Canada—approved labels for these products.

ACR20/ACR50/ACR70 and PASI50/PASI75/PASI90 were all analyzed simultaneously within one single
model; thus, only one DIC value was generated. This method prevented the appraisal of DIC for each
separate outcome.

Consistency was not evaluated in the submitted IDC; consistency testing is useful to validate the indirect
comparison results by comparing them with the available direct evidence. Direct comparative evidence
was available for certolizumab 400 mg versus certolizumab 200 mg, etanercept 25 mg versus
adalimumab and infliximab, adalimumab versus infliximab, golimumab 100 mg versus golimumab

50 mg, and for ustekinumab 45 mg versus ustekinumab 90. No direct evidence was available for
apremilast. Furthermore, the manufacturer did not conduct a formal evaluation of clinical and statistical
heterogeneity of all included studies. Only apremilast studies were evaluated for heterogeneity between
each other, but without cross-evaluating them relative to the other studies. However, the included
studies had similar patient populations in terms of baseline characteristics and that the baseline DMARD
use in the placebo arms was relatively consistent across trials; except the two trials with notably high
(79%) and low (21%) baseline DMARD use were comparatively small trials and expected to exert a lesser
influence on the estimates of comparative efficacy. Therefore, the trials were likely homogeneous
enough to be included in the IDC.

PsAis a lifelong disease, and it is therefore not clear how meaningful the comparisons are, given the
short duration of the studies.

The Q statistic did not find heterogeneity, but that could be because the number of studies for the end
points was small; hence, there was no power to find heterogeneity. Conversely, it would have been nice
to also observe the I* statistic, which is less sensitive to the number of studies included, like the Q
statistic.

It was not reported how PsARC was defined across the studies, and hence whether different definitions
used across the studies would lead to different results, which would make the results of the IDC on
PsARC unreliable. The manufacturer indicated that it was unable to identify the PsARC definition from
the published articles of biologics trials, but it was noted that studies frequently referenced trial by
Clegg et al.,*" which is the original study in which PsARC was used.

There is no evidence of similarity or equivalence for any comparison, as no formal test for equivalence
or non-inferiority was completed by the manufacturer.

The CDR reviewers conducted an independent literature search for published IDCs that compared

apremilast with other available agents when used for the treatment of PsA, but were unable to identify
any published alternatives to IDC provided by the manufacturer.
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3. Conclusion
The results of the IDC provided by the manufacturer of apremilast that compared apremilast with

biologics showed that

. However, these outcomes were not consistently statistically significant. There is no
evidence of
. Harms were not analyzed in the IDC, and the

comparative safety between apremilast and biologics is unknown.
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