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INTRODUCTION

P

soriatic arthritis (PsA) is an immune-mediated, inflammatory disease of the peripheral joints, axial spine, and
entheses. The frequency of PsA among patients with
psoriasis has been estimated at up to 30%, corresponding
to a prevalence of up to 1% in the general population in the
United States and Europe, with lower numbers seen in other
parts of the world based on genetic differences (eg, less commonly among Asian and African populations.)1-3 Patients experience significant functional disability and suffer from poorer
quality-of-life measures than patients with cutaneous psoriasis
alone.4-5
Interleukin (IL)-17A has been identified as an important component of PsA pathophysiology.6 Released by T helper 17
cells, IL-17 affects a number of cells to promote an inflammatory response. Interactions with macrophages and dendritic
cells cause elevations in keratinocyte proliferation and the
proinflammatory cytokines IL-1, IL-6, and tumor necrosis factor (TNF); those with endothelial cells yield thrombosis and
tissue destruction; those with fibroblasts and chondrocytes
cause cartilage destruction; those with osteoblasts lead to the
production of RANK ligand, osteoclastogenesis, and bone erosion.7-9 Through the upregulation of proteases, IL-17 induces
the breakdown of cartilage matrices and inhibits their synthesis.10 In PsA, affected joints have been shown to contain
higher levels of IL-17+ T cells, a finding that correlates with disease activity and radiographic erosion.11 Using the inhibition
of IL-17, new biologic therapies offer a means to improve the
signs and symptoms of PsA.
Secukinumab (Novartis Pharma AG, Basel, Switzerland) is an
IgG1K monoclonal antibody that selectively blocks IL-17A.12
Initially approved for moderate-to-severe plaque psoriasis,
secukinumab gained approval for PsA in Europe in October
2015 and in the United States in January 2016.
Prior to secukinumab, the treatment for severe PsA centered
on biologic disease-modifying antirheumatic drugs such as
anti-TNF agents and ustekinumab. Although anti-TNF medications have greatly improved the therapy paradigm for PsA,
additional agents are needed in order to provide options for

non-responders, patients who lose response, or those who experience adverse events.
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The safety and efficacy of secukinumab in the treatment of PsA
have been evaluated in the FUTURE-1 and FUTURE-2 phase III
clinical trials. Over 1000 patients were enrolled in these studies, comparing different dosing regimens of secukinumab to
placebo. In this review, we examine the principal results from
these important trials.

FUTURE-1 Clinical Trial
FUTURE-1 (ClinicalTrials.gov/NCT01392326) is a phase III study
of 606 patients with active PsA.13 Patients were initially randomized to treatment with either secukinumab 150 mg, secukinumab
75 mg, or placebo. Both treatment groups received intravenous
secukinumab (10 mg/kg) at weeks 0, 2, and 4. After the first 4
weeks, patients received subcutaneous secukinumab at either
75 mg or 150 mg every 4 weeks. After 16 weeks, placebo responders (defined as those achieving a 20% reduction in tender
and swollen joint counts) continued to receive placebo until
week 24, whereas placebo non-responders were re-randomized
to receive 150 mg or 75 mg of secukinumab. The primary endpoint was the American College of Rheumatology 20 (ACR20)
response, which denotes ≥ 20% improvement in joint symptoms. These rates were examined at week 24 in patients treated
with either secukinumab 150 mg, secukinumab 75 mg, or placebo.
At week 24, patients in the 150 mg group and 75 mg group
showed significantly higher ACR20 responses (50.0% and 50.5%,
respectively) compared to placebo (17.3%; P<.001 for both
secukinumab comparisons). Additional clinical domains that displayed significant improvement were enthesitis, dactylitis, skin
and nail disease, physical function, and quality of life. Overall,
secukinumab was well tolerated, although patients did experience a modestly higher rate of candidiasis (1% with secukinumab
versus 0% with placebo)—a predictable side effect given that IL17 is involved in host defense against candida infection.
Van der Heijde et al.14 reviewed the inhibition of radiographic progression of joint disease in FUTURE-1 patients. The
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Sharp/van der Heijde score (SHS), a method for assessing erosion and joint space narrowing in the hands and feet of PsA
patients, was calculated throughout the study. At week 24,
both secukinumab 150 mg and secukinumab 75 mg groups
demonstrated less progression of joint erosion and joint
space narrowing relative to placebo (P<.05). The radiographic
progression of disease was inhibited regardless of previous
anti-TNF use.
A 2-year review of the FUTURE-1 trial highlighted the sustained
efficacy of secukinumab in the treatment of PsA.15 Results from
week 104 showed ACR20 responses of 66.8% in the secukinumab
150 mg group and 58.6% in the 75 mg group (multiple imputation
from weeks 28-104). Lack of efficacy was the most common reason
for study dropout (5.0% among subjects receiving 150 mg, 6.9%
among those receiving 75 mg, and 7.4% in the placebo group).
When patients were stratified according to previous anti-TNF
therapy, responses were higher in patients who were antiTNF-naïve. In the secukinumab 150 mg group, anti-TNF-naïve
patients achieved an ACR20 rate of 75.2% versus 48.0% in patients with previous anti-TNF exposure. In the 75 mg group,
ACR20 rates were 63.7% and 46.9%, respectively. Both groups
experienced an inhibition of joint damage, with radiographic
analyses showing an absence of disease progression in 84.3%
of patients in the secukinumab 150 mg group and 83.8% of patients in the secukinumab 75 mg group. No new safety signals
were identified over the extended follow-up period.
Three-year data from the FUTURE-1 trial has recently been
presented.16 Of the original 606 patients, 435 patients have
completed assessments up to week 156. Statistical analyses
used multiple imputation for binary variables. At week 156,
ACR 20 responses rates were 76.8% in the 150 mg group and
65.2% in the 75 mg group. Previous TNF treatment continues
to demonstrate an effect on responses; in the 150 mg group,
ACR20 rates were 81.0% for anti-TNF-naïve patients and 61.5%
for anti-TNF-exposed patients. In the 75 mg group, ACR20 rates
were 67.3% and 55.6% for anti-TNF-naïve and anti-TNF-exposed
patients, respectively. Adverse events have been consistent
with those previously reported.

FUTURE-2 Clinical Trial
The FUTURE-2 trial (ClinicalTrials.gov/NCT01752634) expanded upon the dosing regimens of the FUTURE-1 study. Three
hundred ninety-seven patients were evenly randomized to
receive either subcutaneous secukinumab 300 mg, 150 mg,
75 mg, or placebo once weekly until week 4 and then every
4 weeks afterwards.17 At week 16, patients were classified as
either responders or non-responders based on whether ≥20%
improvement in tender and swollen joints had been achieved.
Patients receiving placebo were re-randomized to either
secukinumab 300 mg or 150 mg at week 24 (in responders)
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or at week 16 (in non-responders). The primary endpoint was
ACR20 response at week 24.
Week 24 results showed response rates of 54% in the 300 mg
group (P<.0001 versus placebo), 51% in the 150 mg group
(P<.0001 versus placebo), 29% in the 75 mg group (P=.0399
versus placebo), and 15% in the placebo group. Significant improvements in physical function and quality of life occurred.
Candida infections were reported in 11 subjects, all of whom
had been part of secukinumab treatment groups; cases were
mild-to-moderate and did not lead to study discontinuation.
Similar to the FUTURE-1 trial, 2-year data from the FUTURE-2
trial demonstrated long-term safety and efficacy in the treatment of PsA.18 The ACR20 responses were 69.9% in the 300 mg
group, 64.7% in the 150 mg group, and 50.1% in the 75 mg
group (multiple imputation). The ACR50 responses were 50.8%
in the 300 mg group, 36.2% in the 150 mg group, and 28.2% in
the 75 mg group.
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Dactylitis and enthesitis were examined as distinct clinical
manifestations in the FUTURE-2 trial. The endpoints evaluating
treatment success were the proportion of patients with resolution of dactylitis or enthesitis at weeks 24 and 52, in addition to
the change from baseline in dactylitis digit and enthesitis site
counts at weeks 24 and 52. Of the 397 subjects randomized in
the FUTURE-2 trial, 138 subjects (35%) were affected with dactylitis, and 253 subjects (64%) suffered from enthesitis.
Secukinumab administration was associated with the rapid resolution of dactylitis. At week 24, the proportion of patients who
experienced a resolution of dactylitis was significantly greater
in the 300 mg group (56.5%) and 150 mg group (50.0%) relative
to placebo (14.8%; P<.01 versus secukinumab). These results
were sustained over a 52-week period, with both treatment
groups demonstrating >60% resolution at that time. Measuring the dactylitis count at week 24, a significant reduction in
affected digits was seen in the 300 mg group (-2.56) compared
to placebo (-0.97; P<.05), although statistically significant differences were not reached in the other treatment groups.
Enthesitis also showed high rates of resolution with secukinumab treatment. At week 24, 48.2% of affected patients in the 300
mg group reached disease resolution (P<.01 versus placebo),
along with 42.2% in the 150 mg group (P<.05 versus placebo).
These rates remained largely stable over the 52-week period.
Of note, the treatment improvements in enthesitis and dactylitis were observed regardless of baseline disease severity.

CONCLUSION
Taken together, the results from FUTURE-1 and FUTURE-2 demonstrate the ability of secukinumab to significantly ameliorate
the signs and symptoms of PsA over long-term periods. Clinical
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improvements have been observed in both anti–TNF-naïve and
anti–TNF-exposed subjects, although anti-TNF-naïve patients
experienced greater benefit. Additional phase III studies, including FUTURE-3 (ClinicalTrials.gov/NCT01989468), FUTURE-4
(ClinicalTrials.gov/NCT02294227), and FUTURE-5 (ClinicalTrials.gov/NCT02404350), are planned in order to further assess
dosing regimens and patient outcomes. Given the increasingly
recognized role of IL-17A in PsA, secukinumab represents an
important therapeutic agent in treatment algorithms.

P.W. Hashim, K.A. Papp, P.J. Mease

16.

17.

18.

Mease PJ KA, Reimold A, Tahir H, Rech J, Hall S, Geusens P, Pascale P, Delicha EM, Pricop L, Mpofu S. Secukinumab Provides Sustained Improvements
in the Signs and Symptoms of Active Psoriatic Arthritis through 3 Years: Efficacy and Safety Results from a Phase 3 Trial. Arthritis Rheumatol 2016; 68
(suppl 10)
McInnes IB, Mease PJ, Kirkham B, Kavanaugh A, Ritchlin CT, Rahman P, et al.
Secukinumab, a human anti-interleukin-17A monoclonal antibody, in patients
with psoriatic arthritis (FUTURE 2): a randomised, double-blind, placebo-controlled, phase 3 trial. Lancet. 2015;386(9999):1137-46.
McInnes IB MP, Ritchlin CT, Rahman P, Gottlieb AB, Kirkham B, Kajekar R,
Delicha EM, Pricop L, Mpofu S. Secukinumab Provides Sustained Improvements in the Signs and Symptoms of Active Psoriatic Arthritis: 104 Weeks
Results from a Phase 3 Trial. Poster presented at: American College of Rheumatology Annual Meeting, Washington, DC, USA, 11-16 November 2016.

DISCLOSURES
Dr. Papp has been a consultant and speaker and has served
on steering committees and advisory boards and has received
research grants from Novartis. Dr. Mease has served as a consultant and speaker and has received research grants from
Novartis. Dr. Hashim has no conflicts.

REFERENCES
1.

2.
3.

4.
5.
6.
7.

8.
9.
10.
11.

12.
13.
14.

15.

Do Not Copy
Penalties Apply

Zachariae H, Zachariae R, Blomqvist K, Davidsson S, Molin L, Mork C, et al.
Quality of life and prevalence of arthritis reported by 5,795 members of the
Nordic Psoriasis Associations. Data from the Nordic Quality of Life Study.
Acta Derm Venereol. 2002;82(2):108-13.
Gladman DD, Antoni C, Mease P, Clegg DO, Nash P. Psoriatic arthritis: epidemiology, clinical features, course, and outcome. Ann Rheum Dis. 2005;64
Suppl 2:ii14-7.
Mease PJ, Gladman DD, Papp KA, Khraishi MM, Thaci D, Behrens F, et al.
Prevalence of rheumatologist-diagnosed psoriatic arthritis in patients with
psoriasis in European/North American dermatology clinics. J Am Acad Dermatol. 2013;69(5):729-35.
Rosen CF, Mussani F, Chandran V, Eder L, Thavaneswaran A, Gladman DD.
Patients with psoriatic arthritis have worse quality of life than those with
psoriasis alone. Rheumatology. 2012;51(3):571-6.
Armstrong AW, Schupp C, Wu J, Bebo B. Quality of life and work productivity
impairment among psoriasis patients: findings from the National Psoriasis
Foundation survey data 2003-2011. PLoS One. 2012;7(12):e52935.
Lubberts E. The IL-23-IL-17 axis in inflammatory arthritis. Nat Rev Rheumatol.
2015;11(7):415-29.
Jovanovic DV, Di Battista JA, Martel-Pelletier J, Jolicoeur FC, He Y, Zhang
M, et al. IL-17 stimulates the production and expression of proinflammatory cytokines, IL-beta and TNF-alpha, by human macrophages. J Immunol.
1998;160(7):3513-21.
Frleta M, Siebert S, McInnes IB. The interleukin-17 pathway in psoriasis and
psoriatic arthritis: disease pathogenesis and possibilities of treatment. Curr
Rheumatol Rep. 2014;16(4):414.
Mease PJ. Inhibition of interleukin-17, interleukin-23 and the TH17 cell pathway in the treatment of psoriatic arthritis and psoriasis. Curr Opin Rheumatol. 2015;27(2):127-33.
Cai L, Yin JP, Starovasnik MA, Hogue DA, Hillan KJ, Mort JS, et al. Pathways
by which interleukin 17 induces articular cartilage breakdown in vitro and in
vivo. Cytokine. 2001;16(1):10-21.
Menon B, Gullick NJ, Walter GJ, Rajasekhar M, Garrood T, Evans HG, et al.
Interleukin-17+CD8+ T cells are enriched in the joints of patients with psoriatic arthritis and correlate with disease activity and joint damage progression. Arthritis Rheumatol. 2014;66(5):1272-81.
Hueber W, Patel DD, Dryja T, Wright AM, Koroleva I, Bruin G, et al. Effects of
AIN457, a fully human antibody to interleukin-17A, on psoriasis, rheumatoid
arthritis, and uveitis. Sci Transl Med. 2010;2(52):52ra72.
Mease PJ, McInnes IB, Kirkham B, Kavanaugh A, Rahman P, van der Heijde
D, et al. Secukinumab Inhibition of Interleukin-17A in Patients with Psoriatic
Arthritis. N Engl J Med. 2015;373(14):1329-39.
van der Heijde D, Landewe RB, Mease PJ, McInnes IB, Conaghan PG, Pricop L, et al. Brief Report: Secukinumab Provides Significant and Sustained
Inhibition of Joint Structural Damage in a Phase III Study of Active Psoriatic
Arthritis. Arthritis Rheumatol. 2016;68(8):1914-21.
Kavanaugh A, Mease PJ, Reimold AM, Tahir H, Rech J, Hall S, et al.
Secukinumab for long-term treatment of psoriatic arthritis: 2-year follow-up
from a phase 3, randomized, double-blind, placebo-controlled study. Arthritis
Care Res. 2016.
© 2017-Journal of Drugs in Dermatology. All Rights Reserved.
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).
No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD.
If you feel you have obtained this copy illegally, please contact JDD immediately at support@jddonline.com

JO0817

