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Abstract
Background  Secukinumab treatment has previously been 
shown to significantly improve the signs and symptoms 
of active ankylosing spondylitis (AS), with responses 
sustained through 2 years. Here, we report the long-
term (3 years) efficacy and safety of secukinumab in the 
MEASURE 2 study.
Methods  MEASURE 2 (NCT01649375) is a 5-year phase 
III, randomised, double-blind, double-dummy, parallel-
group, placebo-controlled study to evaluate the efficacy, 
safety and tolerability of subcutaneous loading and 
maintenance dosing of secukinumab in adult subjects 
with active AS. Subjects were randomised to receive 
subcutaneous secukinumab 150 mg, 75 mg or placebo 
at baseline, weeks 1, 2 and 3 and every 4 weeks from 
week 4. At week 16, placebo-treated subjects were 
rerandomised to receive secukinumab 150/75 mg.
Results  Retention rates were high during weeks 16–156 
and were 86% and 76% for secukinumab 150 and 75 mg, 
respectively. Secukinumab 150 mg provided sustained 
improvements in the Assessment of Spondyloarthritis 
International Society ASAS 20/40 response rates at 
week 156 (70.1%/60.9%) compared with week 52 
(74.2%/57.0%); however, there was a slight decrease 
for secukinumab 75 mg (54.3%/37.0% vs 62.5%/43.2%, 
respectively). Sustained improvements were observed in 
all other end points, including Bath Ankylosing Spondylitis 
Disease Activity Index, AS Disease Activity Score with C 
reactive protein inactive disease, ASAS 5/6, Short Form-
36 Physical Component Summary and ASAS partial 
remission. Clinical benefits were observed regardless of 
prior exposure to anti-tumour necrosis factor agents. The 
safety profile remained favourable and was consistent with 
previous reports.
Conclusions  This study showed sustained improvement 
through 3 years in signs, symptoms and physical function 
in subjects with AS. Retention rates were high and 
secukinumab was well tolerated, with a favourable safety 
profile.

Introduction
Ankylosing spondylitis (AS) is a chronic 
inflammatory disease that can lead to 
progressive, irreversible structural damage 
of the spine, sacroiliac and/or peripheral 
joints; disability and reduced quality of life.1 

Original article

Secukinumab provides sustained 
improvements in the signs and 
symptoms of active ankylosing 
spondylitis with high retention rate: 
3-year results from the phase III trial, 
MEASURE 2

Helena Marzo-Ortega,1 Joachim Sieper,2 Alan Kivitz,3 Ricardo Blanco,4 
Martin Cohen,5 Evie-Maria Delicha,6 Susanne Rohrer,6 Hanno Richards,6 on behalf 
of the MEASURE 2 study group

To cite: Marzo-Ortega H, 
Sieper J, Kivitz A, et al. 
Secukinumab provides 
sustained improvements in 
the signs and symptoms of 
active ankylosing spondylitis 
with high retention rate: 3-year 
results from the phase III 
trial, MEASURE 2. RMD Open 
2017;3:e000592. doi:10.1136/
rmdopen-2017-000592

►► Prepublication history for 
this paper is available online. 
To view these files, please visit 
the journal online (http://​dx.​doi.​
org/​10.​1136/​rmdopen-​2017-​
000592).

Received 27 September 2017
Revised 22 November 2017
Accepted 24 November 2017

For numbered affiliations see 
end of article.

Correspondence to
Dr Helena Marzo-Ortega;  
​h.​marzo-​ortega@​leeds.​ac.​uk

Spondyloarthritis

Key messages

What is already known about this subject?
►► Secukinumab, a fully human monoclonal antibody 
to interleukin-17A, has shown efficacy in the 
treatment of inflammatory diseases such as 
psoriasis, psoriatic arthritis and ankylosing 
spondylitis (AS)

What does this study add?
►► This report presents the 3-year results of 
the MEASURE 2 study, which revealed that 
secukinumab provided sustained benefits in the 
signs and symptoms of ankylosing spondylitis, as 
well as improving physical function through 3 years 
in subjects with AS, with a retention rate >80%

►► Clinical benefits with secukinumab were observed 
regardless of prior exposure to anti-tumour necrosis 
factor (anti-TNF) therapy, with greater responses 
demonstrated in anti-TNF-naïve subjects

►► Secukinumab was well tolerated with a favourable 
safety profile, and no new safety concerns were 
identified.

How might this impact on clinical practice?
►► These data support the use of interleukin-17 
inhibition with secukinumab for patients who fail 
conventional treatments, such as non-steroidal 
anti-inflammatory drugs or local glucocorticoids, 
and for patients who fail anti-TNF therapy
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Figure 1  Subject disposition through week 156 of treatment. aIncludes placebo switchers, who were rerandomised at week 
16; bIncludes patients who up-titrated from secukinumab 75 to 150 mg at week 140.

Anti-tumour necrosis factor (anti-TNF) agents are effec-
tive in relieving the signs and symptoms of AS2–4; however, 
many patients experience an inadequate response or 
intolerance, relapse of disease on discontinuation, or 
safety concerns with anti-TNF therapy.5 6 

Interleukin (IL)-17A, a pro-inflammatory cytokine 
produced by T helper 17 and other cells, is a key ther-
apeutic target for the treatment of AS.7 Secukinumab, 
a fully human monoclonal antibody that selectively 
neutralises IL-17A,8 has been shown to have significant 
efficacy in the treatment of AS,8 9 moderate-to-severe 
psoriasis10 and psoriatic arthritis,11–13 demonstrating a 
rapid onset of action and sustained responses with a 
favourable safety profile.14 15 Secukinumab treatment 
has previously been shown to significantly improve 
the signs and symptoms of active AS in the phase III 
MEASURE 2 study (NCT01649375), with responses 
sustained through week 104.16 Here, we report the 
longer  term (156 weeks) efficacy and safety of secuki-
numab treatment in MEASURE 2.

Methods
Study design
The MEASURE 2 study design, methodology and statis-
tical analysis have been described previously.9 Briefly, 
this 5-year phase III trial uses a randomised, double-
blind, double-dummy, parallel-group, placebo-controlled 
design to evaluate the efficacy, safety and tolerability of 
subcutaneous loading and maintenance dosing of secuki-
numab in subjects with active AS. Subjects with active AS 
were randomised to receive subcutaneous secukinumab 
150 mg, 75 mg or placebo at baseline, weeks 1, 2 and 3 and 
every 4 weeks from week 4. At week 16, placebo-treated 

subjects were re-randomised to receive subcutaneous 
secukinumab 150 or 75 mg every  4 weeks, irrespective 
of the clinical response. Unblinding occurred after the 
week 52 analysis was performed, following which subjects 
continued to receive the same active dose of secukinumab 
as open-label treatment. After approval of a protocol 
amendment, any subject treated with secukinumab 75 mg 
by subcutaneous injection every 4 weeks could be up-ti-
trated to 150 mg subcutaneous   injection every 4 weeks 
if the investigator felt their overall therapeutic response 
was not fully achieved with the lower dose and that they 
might benefit with the higher dose.

Subjects
Subjects included in the study were aged ≥18 years and 
had active AS fulfilling the Modified New York Criteria,17 
with a score of 4 or higher (scores range from 0 to 
10, with higher scores indicating more severe disease 
activity) on the Bath Ankylosing Spondylitis Disease 
Activity Index (BASDAI),18 and a spinal pain score ≥4 cm 
or more on a 10 cm Visual Analogue Scale (VAS) (with 
higher numbers indicating greater disease activity), 
despite treatment with the maximum tolerated doses 
of non-steroidal anti-inflammatory drugs (NSAIDs). 
Subjects previously treated with disease-modifying anti-
rheumatic drugs and anti-TNF agents were included with 
prior washout periods. Subjects were included if they 
had an inadequate response to an approved dose of no 
more than one anti-TNF agent for 3 months or more, or 
had experienced unacceptable adverse effects. Concom-
itant sulfasalazine (≤3 g/day), methotrexate (≤25 mg/
week), prednisone or equivalent (≤10 mg/day) and 
NSAIDs were permitted. Key exclusion criteria were total 
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Table 1  Demographics and baseline disease 
characteristics

Category

Secukinumab
150 mg
subcutaneous
(n=72)

Secukinumab
75 mg
subcutaneous
(n=73)

Placebo
(n=74)

Age in years, 
mean±SD

41.9±12.5 44.4±13.1 43.6±13.2

Male, n (%) 46 (63.9) 51 (69.9) 56 (75.7)

Caucasian,  
n (%)

69 (95.8) 70 (95.9) 70 (94.6)

Weight in kg, 
mean±SD

82.3±18.0 81.5±17.4 80.3±15.2

Time since 
diagnosis 
(years), 
mean±SD

7.0±8.2 5.3±7.4 6.4±8.9

HLA-B27 
positive, n (%)

57 (79.2) 53 (72.6) 58 (78.4)

Anti-TNF-
naïve, n (%)

44 (61.1) 45 (61.6) 45 (60.8)

Disease activity

Total BASDAI 
score, 
mean±SD

6.6±1.5 6.6±1.3 6.8±1.3

hsCRP (mg/L), 
median (min–
max)

7.5
(0.4–237.0)

5.7
(0.5−86.2)

8.3
(0.5−84.6)

Total back 
pain score (0–
100 mm scale), 
mean±SD

66.2±16.7 65.1±17.7 69.2±18.8

N, number of randomised subjects.
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; 
HLA, human leucocyte antigen; hsCRP, high-sensitivity C reactive 
protein; TNF, tumour necrosis factor.

spinal ankylosis, evidence of infection or malignancy on 
chest X-ray, known HIV or hepatitis B or C infection at 
screening, active systemic infection within 2 weeks before 
baseline and previous treatment with cell-depleting ther-
apies or biologic agents other than anti-TNF agents. The 
study was conducted in accordance with the Declaration 
of Helsinki. Written informed consent was provided by all 
enrolled subjects.

End points and assessments
Subjects initially randomised to secukinumab and those 
who switched from placebo to secukinumab at week 16 
were combined for analyses after week 52 (secukinumab 
150 mg, n=106 and secukinumab 75 mg, n=105). A total 
of 5 subjects up-titrated starting at week 140; these are 
included in the efficacy and safety analyses at week 156 
in the treatment group they were originally randomised 
to. The primary end point was Assessment of Spondyloar-
thritis International Society criteria (ASAS) 20 at week 16. 
The ASAS 20 response was defined as an improvement 

of ≥20% and ≥1 unit (on a 10-unit scale) in at least three 
of the four main ASAS domains (subjects’ global assess-
ments of disease activity, pain, physical function and 
inflammation) and no worsening of ≥20% and ≥1 unit (on 
a 10-unit scale) in the remaining domain. The ASAS 20 
response was measured through week 156. Other assess-
ments included: ASAS  40 response; AS Disease Activity 
Score with C reactive protein (ASDAS-CRP); ASAS 5/6; 
BASDAI; ≥50% improvement in the baseline total 
BASDAI score (BASDAI  50 response); Short Form-36 
Physical Component Summary (SF-36 PCS) and ASAS 
partial remission. The overall safety and tolerability of 
secukinumab was reported through week 156. Routine 
safety monitoring was performed; treatment-emergent 
adverse events (AEs) and serious AEs are reported.

Statistical analyses
Data on efficacy are reported as observed through week 
156 by study treatment dose. Summary statistics of the 
categorical variable are based on observed frequencies 
and percentages; for continuous variables, the mean ± 
SD or median (range) are used as appropriate. Analyses 
stratified by anti-TNF history (anti-TNF-naïve vs inade-
quate response or intolerance to an anti-TNF agent (anti-
TNF-IR)) were prespecified and reported as observed. 
Following week 52, subjects initially randomised to secuki-
numab and those who switched from placebo to secuki-
numab at week 16 were combined. Subjects that up-ti-
trated were counted only in their originally randomised 
treatment group. For patients who discontinued during 
the period from week 108 to 156 (ie, current treatment 
period for this analysis), the end of treatment visit (ie, 
final assessment 4 weeks after last study treatment) was 
considered as week 156. Safety analyses included all 
subjects who received ≥1 dose of the study treatment.

Results
Subjects
A total of 219 subjects with active AS were randomised at 
baseline to subcutaneous secukinumab 150 mg (n=72), 
75 mg (n=73) or placebo (n=74) (20). At week 16, 66 place-
bo-treated subjects were rerandomised to subcutaneous 
secukinumab 150 mg or 75 mg (eight placebo-treated 
subjects discontinued the study before week 16). Between 
week 16 and 156, subject retention rates were 86% (86/100) 
and 76% (76/100) for secukinumab 150 and 75 mg, respec-
tively. The higher discontinuation rate for 75 mg was in 
part due to lack of efficacy or subject/guardian decision 
(figure 1). Demographic and baseline characteristics were 
similar to the core trial population (table  1), which has 
been reported in detail previously.9

Efficacy
Results of the primary end  point, the proportion of 
subjects who met ASAS 20 response criteria at week 16, 
have been previously reported.9 At week 156, ASAS 20/40 
response rates were 70.1%/60.9% and 54.3%/37.0% 
for secukinumab 150 and 75 mg, respectively (figure 2A 
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Figure 2  ASAS 20/40 response rates, and mean change from baseline in BASDAI through week 156* of treatment. *For 
patients who discontinued, the end of treatment visit (ie, final assessment 4 weeks after last study treatment) was considered 
as week 156. Data are shown as observed through week 156. ASAS 20/40, Assessment of Spondyloarthritis International 
Society criteria for 20%/40% improvement; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; n, number of subjects 
in the treatment group with evaluation at each time point.

Figure 3  ASAS 20/40 responses in anti-TNF-naïve and anti-TNF-IR subjects at weeks 52, 104 and 156. Data are shown 
as observed through week 156. ASAS 20/40, Assessment of Spondyloarthritis International Society criteria for 20%/40% 
improvement; IR, inadequate response; n, number of evaluable subjects; TNF, tumour necrosis factor.

and B; data shown as observed). These were sustained 
from week 52, where ASAS  20/40 response rates were 
74.2%/57.0% and 62.5%/43.2% for secukinumab 150 
and 75 mg, respectively.

ASAS 20/40 response rates by prior anti-TNF status at 
weeks 52, 104 and 156 are shown in figure  3. At week 
156, ASAS  20/40 response rates in anti-TNF-naïve 
subjects were 72.9%/64.4% and 61.4%/42.1% in the 
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Table 2  Clinical improvements with secukinumab overall, and in anti-TNF-naïve and anti-TNF-IR subjects at weeks 52 and 
156

Variable Week

Secukinumab 150 mg Secukinumab 75 mg

Total Anti-TNF-naïve Anti-TNF-IR Total Anti-TNF-naïve Anti-TNF-IR

BASDAI, mean 
change±SD (n)

52 −3.2±2.3 (93) −3.3±2.3 (60) −3.0±2.1 (33) −2.5±2.2 (89) −2.8±2.0 (61) −1.8±2.5 (28)

156 −3.3±2.5 (87) −3.4±2.5 (59) −3.1±2.5 (28) −2.4±2.2 (81) −2.6±2.2 (57) −1.9±2.2 (24)

ASAS 5/6, % 
of subjects  (n)

52 61.3 (93) 71.7 (60) 42.4 (33) 49.4 (89) 57.4 (61) 32.1 (28)

156 58.6 (87) 62.7 (59) 50.0 (28) 42.0 (81) 47.4 (57) 29.2 (24)

SF-36 
PCS, mean 
change±SD (n)

52 7.6±7.7 (94) 8.0±7.5 (61) 6.9±8.1 (33) 6.4±7.3 (85) 7.3±6.7 (60) 4.3±8.4 (25)

156 8.8±8.8 (84) 9.4±8.3 (57) 7.4±9.7 (27) 6.2±7.3 (77) 6.8±7.8 (56) 4.4±5.5 (21)

ASAS partial 
remission, % of 
subjects (n)

52 24.7 (93) 28.3 (60) 18.2 (33) 18.0 (89) 21.3 (61) 10.7 (28)

156 32.2 (87) 33.9 (59) 28.6 (28) 11.1 (81) 12.3 (57) 8.3 (24)

BASDAI 50 
response, % 
of subjects (n)

52 50.5 (93) 56.7 (60) 39.4 (33) 34.8 (89) 39.3 (61) 25.0 (28)

156 55.2 (87) 59.3 (59) 46.4 (28) 38.2 (76) 46.3 (54) 18.2 (22)

Observed data through week 156.
ASAS, Assessment in SpondyloArthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASDAI 50, 
BASDAI 50% response; IR, inadequate response; n, number of subjects in the treatment group with evaluation; SF-36 PCS, Short Form (36) 
Health Survey Physical Component Summary; TNF, tumour necrosis factor.

secukinumab 150 and 75 mg groups, respectively. In 
contrast, in anti-TNF-IR subjects, ASAS 20/40 response 
rates were 64.3%/53.6% and 37.5%/25.0% in the secuk-
inumab 150 and 75 mg groups, respectively.

The mean change from baseline in BASDAI was 
sustained from −3.2 at week 52 to −3.5 at week 104, and 
−3.3 at week 156 with secukinumab 150 mg (figure 2C); 
similar findings were observed for the 75 mg dose. Clin-
ical improvements with secukinumab treatment were 
sustained through week 156 across other end  points, 
including ASAS 5/6, SF-36 PCS and BASDAI50 response 
(table  2); these improvements were observed regard-
less of previous anti-TNF exposure. The proportion of 
subjects meeting the criteria for ASDAS-CRP inactive 
disease increased from 19.4% at week 52 to 24.1% at 
week 156 with secukinumab 150 mg, but decreased 
from 17.2% to 14.8% with secukinumab 75 mg. Similar 
observations were made for those achieving ASAS 
partial remission (table 2).

Safety
The total exposure to secukinumab over the entire 
treatment period was 914.3 patient-years. The safety and 
tolerability profile of secukinumab was consistent with 
previous reports; nasopharyngitis, upper respiratory 
tract infection and diarrhoea were the most frequently 
reported AEs. Exposure-adjusted incidence rates (per 
100 patient-years) for AEs of special interest with any 
secukinumab dose were serious infections and infes-
tations (1.5), Crohn’s disease (0.6), ulcerative colitis 
(0.6), undifferentiated inflammatory bowel disease 
(0.2), Candida infections (1.0) and major adverse cardi-
ovascular events (0.6). No cases of tuberculosis reactiva-
tion, opportunistic infections or suicidality-related AEs 

were reported. Three deaths were reported: two in the 
secukinumab 75 mg dose (one acute myocardial infarc-
tion in a man aged 60 years before week 52; one case 
of respiratory arrest due to pneumonia in a man aged 
77 years between week 104 and 156), and one in the 
secukinumab 150 mg dose (pneumonia, cardiac hyper-
trophy and dilation in a man aged 39 years between 
week 104 and 156); none was suspected to be related to 
study treatment.

Discussion
In the previously published results of the MEASURE 2 
study, secukinumab 150 mg showed significant efficacy 
versus placebo in the primary end  point, the propor-
tion of subjects who met ASAS 20 response criteria at 
week 16 (61.1% vs 28.4%), as well as the other prespec-
ified end points (ie, ASAS 40 response rates, BASDAI, 
ASDAS-CRP inactive disease, ASAS 5/6 and SF-36 PCS), 
except ASAS partial remission.9 Although the 75 mg 
dose did show increased efficacy versus placebo at week 
16 (41.1% vs 28.4% for ASAS 20), it did not reach statis-
tical significance based on the hierarchical hypothesis 
testing that controlled for multiplicity of testing.9 In the 
present analysis, clinical improvements were sustained 
through week 156 across all measured end  points for 
secukinumab 150 mg, thus supporting the long-term 
suitability of secukinumab for controlling the signs and 
symptoms of AS.

Sustained improvements were observed in subjects 
who switched from placebo to secukinumab, and in anti-
TNF-naïve and anti-TNF-IR groups through week 156. 
Indeed, the proportion of subjects meeting ASAS  40 
response criteria and ASAS partial remission increased 
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for secukinumab 150 mg from week 52 to week 156 
in both anti-TNF-naïve and anti-TNF-IR groups, with 
higher increases for both measures in anti-TNF-IR 
subjects. The higher rates of increase in ASAS 40 and 
ASAS-PR in patients who were anti-TNF-IR compared 
with those who were anti-TNF-naïve could be a result 
of a number of factors, including the heterogeneity of 
the anti-TNF-IR subpopulation; this comprised patients 
who previously failed anti-TNF treatment for any one of 
several reasons, including lack of primary or secondary 
efficacy, intolerance or safety concerns. These improve-
ments in subjects in whom anti-TNF therapy had previ-
ously failed suggests that secukinumab 150 mg could 
offer symptom relief for this population who are in 
need of an alternative therapy to anti-TNF agents.

This report confirms that secukinumab was well 
tolerated through 3 years of treatment, with no new 
safety signals or unexpected safety findings. Findings 
were consistent with previous studies of secukinumab 
for ankylosing spondylitis, including the indepen-
dent MEASURE 1 trial, which reported that intrave-
nous loading of secukinumab 150 or 75 mg provided 
sustained efficacy in signs, symptoms and physical func-
tion in subjects with AS over 3 years, with no new safety 
concerns identified.9 19 Similar sustained improvements 
have been seen in anti-TNF-treated patients; however, 
TNF-antagonists are not efficacious in some patients 
and have some safety concerns.5 20 21 AEs through week 
156 were mostly mild to moderate in severity, and 
primarily driven by non-serious infections.

Limitations of the current analysis include the lack of 
a comparator group beyond week 16 and the fact that 
subjects and investigators were aware that all subjects 
received secukinumab from week 16 onwards, which 
could introduce systematic bias in the reporting of 
results. This study was also limited in that it was not 
designed to identify a difference between doses or to 
assess differences in response according to previous 
anti-TNF use.

Conclusions
Building on earlier findings, these results show 
sustained improvement through 3 years in signs, symp-
toms and physical function in subjects with AS, who 
remained on subcutaneous secukinumab 150 mg. 
Retention rates were high and secukinumab was well 
tolerated with a favourable safety profile, consistent 
with previous reports.
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