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Abstract: Ankylosing spondylitis (AS) is a chronic rheumatic disease involving inflamma
tion of the joints and spine, which carries a substantial, life-long burden for the patient. 
Secukinumab is a fully human anti-interleukin-17A monoclonal antibody, approved in the 
USA and EU for the treatment of AS. In this narrative review, we searched PubMed with the 
aim of consolidating the recent literature regarding the impact of secukinumab on patient- 
reported outcomes in patients with AS. A large clinical trial program has demonstrated the 
efficacy of secukinumab in relieving the signs and symptoms of AS. Most importantly from a 
patient perspective, secukinumab has produced improvements in a range of patient-reported 
outcomes (PROs), including pain, fatigue, quality of life and work productivity, as well as 
composite measures including patient-reported elements, such as the Bath indices and 
Assessment of SpondyloArthritis international Society (ASAS) response criteria. Benefits 
to patients were rapid, and sustained in the long term (up to 5 years). The positive effect of 
secukinumab was seen regardless of whether patients had previously been treated with anti- 
tumor necrosis factor (TNF) therapies. Greater improvements in PROs were associated with 
patients being anti-TNF-naïve, of a younger age, with shorter disease duration and higher 
objective measures of inflammation at baseline. The available real-world evidence suggests 
that the effects of secukinumab on PROs in clinical practice are consistent with those seen in 
clinical trials, and evidence in a real-world setting continues to be collected. 
Keywords: ankylosing spondylitis, secukinumab, patient-reported outcomes

Introduction
Ankylosing spondylitis (AS), also known as radiographic axial spondyloarthritis, is a 
chronic inflammatory rheumatic disease, characterized by progressive structural damage 
primarily to the axial skeleton, but it can also involve the hips, shoulders, and peripheral 
joints. AS is included within the axial spondyloarthritis (axSpA) spectrum, and is 
distinguished from non-radiographic axial spondyloarthritis (nr-axSpA) by the presence 
of radiographic evidence of sacroiliitis.1 Pain, fatigue and reduced mobility are common 
symptoms of AS, which combine to have a detrimental impact on patients’ quality of life 
(QoL). AS can also severely limit function in daily life and the ability to work produc
tively. Thus, the foremost aim of treating a patient with AS is to maximize long-term 
health-related QoL by reducing symptoms and inflammation, preventing progressive 
structural damage, and preserving normal function.2

First-line pharmacological treatment for AS is generally non-steroidal anti- 
inflammatory drugs (NSAIDs). In patients for whom NSAIDs are not sufficiently 
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effective or are poorly tolerated, biologic therapies offer an 
alternative.2 Two classes of biologics are currently 
approved for use in AS: anti-tumor necrosis factor (TNF) 
therapies and the anti-interleukin 17A (IL-17A) therapies, 
such as the first-in-class secukinumab.3 The advent of 
biologic therapies for AS has brought about substantial 
improvements in QoL for patients. This has been demon
strated through improvements in patient-reported out
comes (PROs). This article reviews the clinical data 
investigating the efficacy of secukinumab in treating 
PROs in patients with AS, focusing on pain, fatigue, 
independence and function.

Articles for this review were identified through 
searches of PubMed with the search terms “ankylosing 
spondylitis”, “axial spondyloarthritis”, “patient-reported 
outcome” and “secukinumab” from 1966 to March 2020. 
Articles were also identified through searches of the 
authors’ own files and personal knowledge. Only papers 
published in English were reviewed. The final reference 
list utilized was based on originality and relevance to the 
scope of this review.

Role of Interleukin-17A in the 
Pathogenesis of AS
Interleukin-17A (IL-17A) is a pivotal cytokine in the 
pathogenesis of AS, known to play a role in a myriad of 
AS manifestations, including the cardinal inflammation of 
the spine, joints and entheses. Indeed, in patients with AS, 
the number of IL-17-producing cells is significantly raised 
in the circulation and in key tissues such as the synovial 
joints.4–6 Upon binding to its receptor, IL-17A causes the 
upregulation of inflammatory gene expression and estab
lishes an inflammatory pathway that ultimately drives joint 
inflammation, vessel activation, matrix destruction, bone 
erosion and proliferation and cartilage damage.7,8

The bone changes seen in AS are a predominant cause 
of disability in patients. IL-17A, along with IL-23 and 
TNF, is an important effector cytokine of enthesitis, and 
persistent activation of prostaglandin E2 and the IL-23–IL- 
17 axis initiates inflammation of the entheses.9 If this 
inflammation is prolonged, it leads to the characteristic 
bone damage of AS. It is thought that through stimulating 
the receptor activator of nuclear factor-kB/RANK ligand/ 
osteoprotegerin (RANK/RANKL/OPG) pathway, IL-17A 
promotes osteoclastogenesis, inducing bone erosion.7 

Furthermore, it is believed that IL-17 instigates new bone 
formation, sometimes simultaneously to erosion, by 

augmenting differentiation of osteoblasts from mesenchy
mal stem cells and thus inducing osteogenesis via the 
Janus kinase 2/signal transducer and activator of transcrip
tion 3 (JAK2/STAT3) signalling pathway.10 IL-17A also 
plays a critical role in chronic pain, a prominent feature of 
AS. It has been shown to directly modulate inflammatory 
pain; injection of IL-17 elicits increased excitability of 
nociceptors and neutrophil recruitment in murine models 
of arthritis. It is speculated that the acute enhanced hyper
algesia this leads to could be relieved with an anti-IL-17 
therapy, illustrating the potential for secukinumab to ame
liorate pain in AS.11,12 The central role of IL-17A in AS is 
reflected by the success of anti-IL-17 therapies in repres
sing disease activity.

Secukinumab
Secukinumab, an anti-IL-17A monoclonal antibody, has 
shown significant and sustained efficacy in treating AS 
across a large Phase 3 clinical development program. 
Inhibition of IL-17A is currently the only alternative bio
logic mechanism of action to anti-TNF treatments; secu
kinumab was the first of this class to be approved for use 
in AS. Secukinumab is a fully human immunoglobulin G1 
(IgG1) monoclonal antibody that selectively binds to IL- 
17A, thereby inhibiting its interaction with the IL-17 
receptor and inhibiting the subsequent release of proin
flammatory cytokines and chemokines and cascade of 
inflammatory pathways.13,14

Secukinumab is approved in the EU and the USA for 
the treatment of plaque psoriasis, psoriatic arthritis, AS 
and nr-axSpA. The recommended dosage for AS is 150 
mg subcutaneously, once every four weeks (q4w), with 
loading dosing at Weeks 0, 1, 2, 3, and 4.13,14 In the USA, 
secukinumab treatment may be initiated with or without 
loading dosage. In both the EU and USA, the dose may be 
increased to 300 mg if there is an inadequate clinical 
response.13,14

The efficacy and safety of secukinumab for the treat
ment of AS has been assessed in several multicenter, 
phase 3 trials, including five randomized, double-blind 
trials conducted in patients with AS, known as the 
MEASURE clinical trial program. This encompasses 
MEASURE 1–5, including the pivotal studies 
MEASURE 1 and MEASURE 2, as well as Japan 
(MEASURE 2J) and China-centric (MEASURE 5) stu
dies (Table 1).15–19 Several clinical trials are currently 
ongoing with secukinumab in AS, including a head-to- 
head trial with a biosimilar of adalimumab, which was 
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the first fully human anti-TNF-therapy.20 Discussion in 
this review will focus on the approved doses of 150 mg 
and 300 mg, where data are available.

Patient-Reported Outcomes (PROs)
PROs are of particular importance in chronic diseases, as 
they are powerful tools to communicate and quantify the 
patients’ experience and suffering. Compared with objec
tive measures assessed by a clinician, PROs give an insight 
into the most relevant aspects of treatment for patients: 
those that have a tangible impact on their daily lives.21,22 

It is therefore not surprising that capturing and monitoring 
PROs is increasingly being seen as a crucial aspect of AS 
care, offering an insight into the impact of disease and 
treatment at the patient level.2,23 The Assessment of 
SpondyloArthritis international Society (ASAS)/Outcome 
Measures in Rheumatology Clinical Trials (OMERACT) 
groups have identified fatigue, function, pain, patient global 
assessment and stiffness as core domains from a research 
and clinical care perspective in AS, with many of these 
measures being tracked completely or partially using 
PROs.24 In addition, AS disease activity measures such as 
the Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI), ASAS responses and the Ankylosing 
Spondylitis Disease Activity Score (ASDAS) are built 
upon a foundation of PROs; it is therefore not surprising 
that there is often crossover between the categories of 
assessment measures.24

Many patient-reported measures, or measures contain
ing a patient-reported aspect, have been developed speci
fically to address patients’ wellbeing in AS. A 
combination of AS-specific assessments and more general 
measures have been applied in randomized clinical trials 
(RCTs) to gain a patients’ perspective of how effective the 
treatments being evaluated are. Those discussed here 
include: Functional Assessment of Chronic Illness 
Therapy-Fatigue (FACIT-F), a measure of fatigue,25 noc
turnal and total back pain;26,27 Ankylosing 
Spondyloarthritis Quality of Life (ASQoL); the 36-Item 
Short Form Survey (SF-36), and EuroQol – 5 Dimension 
(EQ-5D), all health-related QoL measures;28–30 Work 
Productivity and Activity Impairment questionnaire 
(WPAI), designed to measure work productivity and 
attendance;31 the Bath indices, which quantify disease 
activity, function and mobility,32–34 and the ASAS 
response criteria, a composite measure to determine a 
patient’s response to treatment (Table 2).24

Fatigue
Fatigue is one of the most common and life-limiting 
symptoms of AS and is therefore a key treatment priority 
for patients and clinicians, although its relevance is often 
overlooked when designing clinical trials in AS.35,36 

FACIT-F is a tool used to assess fatigue and its impact 
on daily activities and function;25 however, relatively few 
RCTs have used FACIT-F to directly assess fatigue in 
patients with AS to date.

In the pivotal MEASURE 1 and 2 clinical trials, treatment 
with secukinumab 150 mg provided rapid and durable 
improvement in FACIT-F scores, which was evident as early 
as Week 4 and sustained for up to five years (Table 3 
[MEASURE 1 and 2], Figure 1 [MEASURE 1]).26,37,38 

Importantly, in a treatment landscape in which many patients 
have already had an inadequate response or intolerance to anti- 
TNF therapies, improvements in the FACIT-F score were 
observed regardless of prior anti-TNF exposure.26 In a further 
analysis of MEASURE 1 and 2 data, patients were categorized 
as having clinically meaningful improvements in fatigue if 
they had demonstrated a change in FACIT-F score of ≥ 4 
from baseline.39,40 Beginning at Week 4, a significantly greater 
proportion of patients treated with secukinumab 150 mg 
achieved a fatigue response compared with placebo (propor
tion of patients achieving a fatigue response at Week 16: 
MEASURE 1: 66.4% versus 47.7%; MEASURE 2: 77.6% 
versus 50.0%, p < 0.05), which was sustained through two 
years (MEASURE 1, 71.3%).40 In this analysis, anti-TNF- 
naïve patients showed a numerically higher response when the 
primary efficacy analyses were performed at Week 16, com
pared with patients who had previously responded inade
quately to anti-TNF-therapies (anti-TNF-IR) (MEASURE 1: 
68.9% versus 59.4%; MEASURE 2: 86.0% versus 62.5%).40 

The findings from these trials have shown that fatigue, one of 
the most challenging and impactful symptoms of AS, can be 
effectively ameliorated with secukinumab.

Pain
As spinal inflammation is a defining characteristic of AS, 
back pain is one of the central symptoms. Chronic back pain 
has a pernicious effect on patients’ QoL, and consequently, 
its treatment is of high concern to patients with AS.41 It is 
routinely measured using a visual analog scale (VAS) as part 
of the BASDAI (Bath Ankylosing Spondylitis Disease 
Activity Index) score, which includes a patient-reported 
assessment of pain in the back, neck and hips.26,27 In 
MEASURE 2, swift reductions in total back pain were seen 
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Table 2 Overview of Patient-Reported Outcomes (PROs) Included with Definitions

PRO Definition

ASAS (Assessment of SpondyloArthritis 
international Society) response criteria27

A composite measure designed to assess response to treatment in AS, including four 
domains: patient global assessment, pain assessment, physical function (BASFI) and 

inflammation (last two questions of BASDAI)

ASAS2027 An improvement of at least 20% and an absolute improvement of at least 10 units on a 1– 

100 scale in a least three of the four domains in the ASAS response criteria, with no 

worsening of 20% or more or 10 units or more in the remaining domain

ASAS4027 As above with improvements of at least 40% and an absolute improvement of at least 20 
units, with no worsening at all in the remaining domain

ASAS-HI65 

(ASAS Health Index)
A linear composite measure which includes 17 items covering most of the International 
classification of functioning, disability and health (ICF) core set for AS

ASQoL28 Questionnaire to measure AS-specific quality of life (QoL), designed to monitor patients and 
evaluate the impact of new treatments and based on a needs-based model of QoL

BASDAI32 

(Bath Ankylosing Spondylitis Disease Activity 

Index)

A measure of disease activity consisting of 10 cm VAS (visual analog score) or NRS 
(numerical rating scale) in response to six questions on the five major symptoms of AS: 

fatigue, spinal pain, joint pain/swelling, areas of localized tenderness, and morning stiffness 

(duration and severity). The mean of the two scores relating to morning stiffness is taken, 
and the resulting 0–50 score divided by five to give a final 0–10 BASDAI score

BASFI33 

(Bath Ankylosing Spondylitis Functional Index)
A measure of functional limitation consisting of 10 cm VAS or NRS answers to 10 questions, 
eight assessing functional anatomy and two relating to the patient’s ability to cope with 

activities in everyday life

BDI-II67 

(Beck Depression Inventory-II)

A measure of the intensity of depression in clinical and normal patients, consisting of 21 

items rated on a 4-point scale, relating to symptoms of depression such as hopelessness, 

irritability, fatigue and weight loss. Maximum total score of 63

EQ-5D29 

(EuroQol – 5 Dimension)

A health-related QoL measure that includes five dimensions: mobility, self-care, usual 

activities, pain/discomfort, and anxiety/depression

FACIT-F25 

(Functional Assessment of Chronic Illness Therapy- 
Fatigue)

A measure of fatigue, comprising 13 items to evaluate an individual’s level of fatigue during 

their usual daily activities over the past week, measured on a four point Likert scale with a 
total score between 0 and 52

MOS (Medical Outcomes Study) sleep scale66 A measure of sleep quality examining six features: initiation and maintenance of sleep, 
respiratory problems, quantity and perceived adequacy of sleep, and somnolence

Morning stiffness26,27 Based on a mean of the BASDAI questions ‘How would you describe the overall level of 
morning stiffness you have had from the time you wake up?’, with the response given on a 

VAS from none to very severe and ‘How long does your morning stiffness last from the time 

you wake up?’, with the response given on a VAS from 0–2 or more hours

Total and nocturnal back pain26,27 Based on the BASDAI question ‘How would you describe the overall level of AS neck, back 

or hip pain you have had?’ and the question 'How would you describe the level of AS neck, 
back or hip pain you have had at night?', with responses given on a VAS from none to very 

severe

SF-3630 

(Short Form Survey-36)

A survey administered to patients on health-related QoL, containing 36 questions. It 

measures 8 scales: physical functioning, role physical, bodily pain, general health, vitality, 

social functioning, role emotional, and mental health

(Continued)
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with secukinumab 150 mg versus placebo; a significant 
decrease compared with placebo (p < 0.05) was reported 
after just 1 week of treatment. By Week 16, back pain had 
decreased by 29.0 points from baseline for patients receiving 
secukinumab 150 mg, compared with a decrease of 11.4 for 
patients receiving placebo (p < 0.0001).26 Pain relief was 
maintained through 4 years in both the anti-TNF-naïve and 
anti-TNF-IR populations.42

Back pain in AS typically improves with exercise and is 
worse at night, so nocturnal back pain is commonly recorded 
in clinical trials. As has been noted, fatigue is a critical symp
tom for patients with AS and its impact on patient QoL can be 
further compounded by nocturnal back pain. Similarly to total 
back pain, nocturnal back pain was improved in patients in 
MEASURE 2, and showed rapid and significant 

improvements with secukinumab 150 mg compared with pla
cebo as early as Week 1 (p < 0.001).26 At Week 16 in 
MEASURE 2, patients receiving secukinumab 150 mg had 
reported a decrease of 30.3 points from baseline for nocturnal 
back pain, versus a decrease of 10.1 for placebo (p < 
0.0001).26 This improvement was sustained through 4 years, 
regardless of prior anti-TNF therapy,42 although the magnitude 
of improvement for both total and nocturnal back pain scores 
was greater in patients who were anti-TNF-naïve.42 These data 
demonstrate secukinumab’s proven efficacy in treating back 
pain in AS, an important PRO.

Morning Stiffness
Morning stiffness is one of the core domains that ASAS/ 
OMERACT identify as being important to evaluate in 

Table 2 (Continued). 

PRO Definition

SF-36 MCS30 The mental component summary (MCS) of the SF-36, measuring the mental dimension of 

health; all scales contribute in different proportions to the scoring of the MCS

SF-36 PCS30 The physical component summary (PCS) of the SF-36, measuring the physical dimension of 

health; all scales contribute in different proportions to the scoring of the PCS

WPAI31 

(Work Productivity and Activity Impairment 

questionnaire)

An instrument to measure work productivity and activity impairment. Six questions are 

evaluated; each has unique response options, and 4 outcome scores can be derived (percent 

work time missed due to health, percent impairment while working due to health, percent 
overall work impairment due to health, and percent activity impairment due to health)

Table 3 BASDAI, BASFI, SF-36 PCS and FACIT-F versus Placebo at Week 16 in MEASURE 115,38 and MEASURE 215,40,82,83

Selected PROs Secukinumab 150 mg Placebo

MEASURE 1 (n=125) MEASURE 2 (n=72) MEASURE 1 (n=125) MEASURE 2 (n=74)

BASDAI
Baseline 6.4 ± 1.6 6.6 ± 1.5 6.5 ± 1.5 6.8 ± 1.3

Mean change from BL ±SD −2.32 ± 0.17** −2.19 ± 0.25** −0.59 ± 0.18 −0.85 ± 0.25

BASFI
Baseline 5.6 ± 2.2 6.2 ± 2.1 5.8 ± 2.0 6.1 ± 2.0

Mean change from BL ±SD −1.8 ± 0.2*** −2.2 ± 0.2*** −0.4 ± 0.2 −0.4 ± 0.2

SF-36 PCS
Baseline 36.8 ± 6.8 34.4 ± 6.5 36.3 ± 6.4 36.3 ± 6.2
Mean change from BL ±SD 5.6 ± 0.6** 6.1 ± 0.8** 1.0 ± 0.6 1.9 ± 0.8

FACIT-F
Baseline 25.6 ± 10.7 22.6 ± 8.7 24.5 ± 9.4 24.3 ± 9.0

Mean change from BL ±SD 6.8 ± 0.8** 8.1 ± 1.1* 2.5 ± 0.9 3.3 ± 1.1

Notes: *p < 0.01, **p < 0.001, ***p < 0.0001 versus placebo. Data are reported as LSM change from BL using MMRM. 
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BL, baseline; FACIT-F, Functional 
Assessment of Chronic Illness Therapy-Fatigue; LSM, least squares mean; MMRM, mixed-model repeated measures; PROs, patient-reported outcomes; SD, standard 
deviation; SF-36 PCS, Short Form Survey-36 physical component summary.
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patients with AS,24 and there are data demonstrating a 
beneficial effect of secukinumab on this important aspect 
of disease.42 In an exploratory analysis using observed 
data from MEASURE 2, improvements in overall morning 
stiffness (assessed using an average of questions 5 and 6 
on the BASDAI) were seen at Week 4 with secukinumab 
150 mg versus placebo were seen at Week 4 (−2.24 change 
from baseline versus −0.96, respectively) and Week 16 
(−2.46 versus −0.86).42 This translated into a higher pro
portion of patients achieving a clinically meaningful 
change in morning stiffness (defined as a ≥ 22.5% change 
from baseline) with secukinumab 150 mg (62.7%) than 
placebo (32.8%) at Week 16.42 Improvements with secu
kinumab were sustained at 4 years (−3.32 unit change 
from baseline; clinically meaningful improvement 
reported in 77.2% of patients).42

Improvements in morning stiffness were greater than 
placebo regardless of previous exposure to anti-TNF therapy, 
although the magnitude of improvement was higher in anti- 
TNF-naïve patients.42 At Week 16, a −3.03 unit change from 
baseline was observed in secukinumab-treated anti-TNF- 
naïve patients versus −1.15 with placebo, while in anti- 
TNF-IR patients, changes from baseline were −1.44 and 
−0.31, respectively.42 Clinically meaningful improvements 
were observed in 67.4% of anti-TNF-naïve patients receiving 
secukinumab (versus 35.7% with placebo) and 54.2% of 

anti-TNF-IR patients (versus 27.3% with placebo).42 By 
Year 4, the mean change from baseline with secukinumab 
was −3.69 in anti-TNF-naïve patients and −2.53 in anti-TNF- 
IR patients, with 79.5% and 72.2%, respectively, reporting 
clinically meaningful improvement.42

Quality of Life (QoL)
Maintaining independence and function is a priority for 
patients with AS, as these factors greatly influence their 
QoL.43 Chronicling a patient’s outlook on their general 
wellbeing using a comprehensive QoL measure can help 
gauge the tangible improvements in their independence 
and function with treatment. Numerous different tools 
exist to assess QoL in patients with AS, including disease 
specific indices such as the ASQoL scale and general tools 
such as SF-36 and EQ-5D. ASQoL is scored on a scale of 
0–18, and was designed to monitor patients’ symptoms 
and measure the effect of new treatments on their QoL, 
from their perspective.28 According to the mean change 
from baseline in ASQoL score, secukinumab 150 mg sig
nificantly improved patients’ QoL by Week 16 of treat
ment compared with placebo (MEASURE 1: −3.58 versus 
−1.04, p < 0.001; MEASURE 2: −4.00 versus −1.37, p < 
0.01).15 These improvements were sustained over 2 years, 
with mean change of −4.4 seen in patients receiving secu
kinumab 150 mg (MEASURE 1).44

Figure 1 BASDAI (A), BASFI (B), FACIT-F (C) and SF-36 PCS (D) scores with secukinumab 150 mg through 5 years (MEASURE 1)37 Total number of patients includes 
placebo switchers. Data shown are as observed through 5 years for patients who entered the three-year extension study after the initial two-year study. 
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; FACIT-F, Functional Assessment of 
Chronic Illness Therapy-Fatigue; SF-36 PCS, Short Form Survey-36 physical component summary.
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Non-disease specific questionnaires can also be used to 
assess the impact of AS on QoL, for example, the SF-36 
questionnaire, which has a physical component summary 
(PCS) and a mental component summary (MCS), quanti
fying the effects of treatment on the physical and mental 
aspects of health, respectively.30 Significant improvements 
in SF-36 PCS scores were observed with secukinumab 150 
mg versus placebo in both MEASURE 1 and MEASURE 
2 (Table 3), and improvements were sustained over 5 years 
(MEASURE 1; Figure 1).37 Although statistically signifi
cant improvements in mental health have not been 
reported for secukinumab in the treatment of AS, clinically 
meaningful improvements were observed with secukinu
mab 150 mg compared with placebo in the MCS, exceed
ing the minimum clinically important difference (MCID), 
defined as improvement of ≥ 2.5 points.38 This improve
ment was maintained over 2 years.44 In a pooled analysis 
of data from MEASURE 1, 2 and 4 to examine the 
clinically meaningful impact of secukinumab on patients’ 
physical and mental QoL, patients were classified as PCS 
and MCS responders if they met or exceeded the MCID. 
This analysis showed a significantly higher proportion of 
patients receiving secukinumab 150 mg versus placebo 
had clinical meaningful improvements in SF-36 PCS at 
Week 16 (71.4% versus 46.6%, p < 0.0001).45 The data 
also suggested an improvement in patients’ mental health, 
as a numerically greater proportion of the secukinumab 
150 mg group versus the placebo group had clinically 
meaningful improvements in SF-36 MCS at Week 16 
(53.7% versus 47.9%), but this difference did not reach 
statistical significance.45 These improvements were con
sistent in patients who were anti-TNF-naïve and those who 
were anti-TNF-IR, although responses were more promi
nent in anti-TNF-naïve patients. Changes in the SF-36 
PCS and MCS were sustained across 52 weeks.38,45

Lastly, the EQ-5D is another instrument for measuring 
general health status. It is categorized into five dimen
sions: mobility, self-care, usual activities, pain/discomfort 
and anxiety/depression, which are crucial to the indepen
dence and function valued by patients with AS.29 

Secukinumab 150 mg provided improvement in all five 
domains of health status compared with placebo. A mean 
change from baseline to Week 16 of 13.3 was observed in 
patients receiving secukinumab 150 mg, compared with 
2.0 for patients receiving placebo (p < 0.0001) in 
MEASURE 1. At Week 52 this improvement was pre
served, with a mean change from baseline of 16.4 in 
those receiving secukinumab 150 mg.38

Taken together, these data showed improvements in 
patients’ QoL with secukinumab across both AS-specific 
and general measures. These improvements were sustained 
over time, suggesting secukinumab has a lasting beneficial 
impact on patients’ QoL, enhancing their day-to-day life.

Work Productivity and Activity 
Impairment
Due to the progressive disability incurred by AS, the work 
productivity of patients with AS is often negatively affected, 
impeding their ability to partake in active employment and 
frequently leading to premature retirement from the work
force, a crucial factor in maintaining normal levels of inde
pendence and function.46 Impairment at work is of particular 
relevance in treating AS, as patients are often diagnosed in 
their 20s and 30s, an age when they are typically most 
productive at work.47,48 To evaluate the impact of AS on 
work, the Work Productivity and Activity Impairment ques
tionnaire (WPAI) is often used, which is a composite score 
derived from four outcome measures: presenteeism (impair
ment at work), activity impairment, absenteeism (work time 
missed) and overall work impairment.31 Secukinumab 150 
mg was associated with percentage improvements across all 
four domains of WPAI from baseline to Week 16 (Table 4),38 

suggesting patients receiving secukinumab 150 mg were able 
to increase their productivity at work, although these changes 
were not significant compared with placebo. These changes 
were sustained or further improved up to 2 years in 
MEASURE 1 and 1 year in MEASURE 2, regardless of 
prior anti-TNF exposure.49

Disease Activity (BASDAI)
The Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI) is a composite index that reports patients’ 
responses to questions pertaining to the five core symptoms 
of AS, giving a patient’s perspective of their current disease 
activity. It is measured on a 0–10 cm VAS, and relates to: 
fatigue, spinal pain, joint pain/swelling, areas of localized 
tenderness and morning stiffness.32,50 Treatment with secu
kinumab has been proven to reduce disease activity, accord
ing to the patient-reported BASDAI score, across the 
MEASURE clinical trial program. BASDAI scores were 
significantly improved in patients receiving secukinumab 
150 mg versus placebo at Week 16 in MEASURE 1 and 2 
(p < 0.001; Table 3).15 Disease activity was continuously 
suppressed through 5 years of treatment with secukinumab 
150 mg (MEASURE 1; Figure 1), regardless of previous 
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exposure to anti-TNF therapies.37 Moreover, 53% of patients 
receiving secukinumab 150 mg in MEASURE 2 attained 
BASDAI 50, defined as a 50% improvement of the baseline 
BASDAI score and seen as a major clinical response in AS,50 

at Year 5 (56.1% anti-TNF-naïve; 46.2% anti-TNF-IR), 
showing the potency and durability of patients’ response to 
secukinumab treatment.51 For patients receiving the higher 
dose of secukinumab 300 mg in MEASURE 3, the BASDAI 
score decreased by an average of 2.7 from baseline, com
pared with 2.3 for patients receiving 150 mg and 1.5 for 
patients receiving placebo (both p < 0.05 versus placebo).16 

Improvements were also consistent through 3 years of treat
ment with secukinumab 300 mg (MEASURE 3). After 3 
years of secukinumab treatment, improvement in the 
BASDAI score was still greater with secukinumab 300 mg 
compared with 150 mg (−3.56 versus −2.76).52

Function (BASFI)
Many patients with AS suffer with reduced functionality 
that can often have a severe impact on their daily life and 

prevent them from carrying out simple physical activities. 
The Bath Ankylosing Spondylitis Functional Index 
(BASFI), comprises 10 questions, which were selected 
with substantial input from patients with AS, to accurately 
capture the degree of functional limitation according to the 
patients’ experience.53 In MEASURE 1, patients receiving 
secukinumab 150 mg reported significantly improved 
BASFI scores at Week 16 when compared with patients 
receiving placebo (p < 0.0001; Table 3).54 The positive 
effects of secukinumab treatment on patients’ daily activ
ities were maintained in the long term, irrespective of 
previous exposure to anti-TNF therapies (MEASURE 1; 
Figure 1).37

ASAS Response Criteria
Originally developed in 2001, the ASAS response criteria 
were proposed as a short-term improvement criteria to 
assess patients’ response to biologics.55 They are primarily 
objective outcome measures, but as some aspects are 
patient-reported, including some of the aforementioned 
indices, they are discussed in this review. The criteria 
encapsulate the core outcomes of AS treatment, providing 
a simplified interpretation by classifying each patient as a 
responder or non-responder and therefore assessing if the 
treatment is having a significant impact on patients. They 
are a composite of four domains: patient global assess
ment, pain assessment, function (BASFI) and inflamma
tion (the last two questions of BASDAI). ASAS20 
improvement is defined as an improvement of at least 
20% and an absolute improvement of at least 10 units on 
a 0–100 scale in at least three of the domains.55 ASAS40, 
a more clinically relevant response, is defined as an 
improvement of at least 40% and an absolute improvement 
of at least 20 units on a 0–100 scale in at least three of the 
four domains.56

ASAS20 response rates were significantly improved 
with secukinumab 150 mg compared with placebo across 
all MEASURE clinical trials (Figure 2).15,16,17 The clinical 
response was significant versus placebo by Week 1 in 
MEASURE 1 (p < 0.01) and MEASURE 2 (p < 0.05), 
increased at the primary endpoint of Week 16 (MEASURE 
1 and 2, p < 0.001), and has been consistent over 5 years 
(Figure 3).15,37 With the higher secukinumab 300-mg dose 
trialled in MEASURE 3, 60.5% of patients achieved 
ASAS20 at Week 16 (p < 0.01 versus placebo), compared 
with 58.1% of patients receiving secukinumab 150 mg (p 
< 0.05 versus placebo) and 36.8% of patients receiving 
placebo.16 This response was maintained over 3 years in 

Table 4 Change from BL in WPAI Domains at Week 16 
(MEASURE 1)

WPAI Domains Secukinumab 150 
mg

Placebo

Absenteeism

Baseline 11.6 ± 21.6 15.3 ± 25.7

Change from BL (% ± 

SEM)

−1.0 ± 21.5 +1.9 ± 22.4

Impairment at work

Baseline 45.3 ± 24.1 51.7 ± 18.7

Change from BL (% ± 
SEM)

−20.1 ± 24.8 −12.8 ± 
26.0

Activity impairment

Baseline 56.7 ± 23.9 58.9 ± 21.3

Change from BL (% ± 
SEM)

−18.7 ± 25.9 −7.0 ± 27.2

Overall work impairment

Baseline 49.7 ± 26.2 56.7 ± 19.8

Change from BL (% ± 
SEM)

−20.8 ± 26.1 −10.2 ± 
27.0

Notes: No changes in WPAI domains were statistically significant versus placebo at 
Week 16. Data reported as observed mean change from BL. Reproduced with 
permission of Deodhar AA, Dougados M, Baeten DL, et al. Effect of Secukinumab 
on Patient-Reported Outcomes in Patients With Active Ankylosing Spondylitis: A 
Phase III Randomized Trial (MEASURE 1). Arthritis & Rheumatology 2016 . Published 
by Wiley Periodicals, Inc. on behalf of the American College of Rheumatology.38 

Abbreviations: BL, baseline; SEM, standard error of the mean; WPAI, Work 
Productivity and Activity Impairment questionnaire.
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the MEASURE 3 trial, with a greater proportion of 
patients receiving the higher dose achieving ASAS20 at 
this time point (150 mg, 68.2%; 300 mg, 75.0%).52

Similar results were seen for the ASAS40 response rate, 
implying valuable reductions in patients’ pain and inflamma
tion and improvements in their physical function. In 
MEASURE 1 and 2, ASAS40 response rates were signifi
cantly higher with secukinumab 150 mg compared with 
placebo at Week 16 (MEASURE 1: 42% versus 13%; 
MEASURE 2: 36% versus 11%, both p < 0.001).15 This 
response was maintained, with 64.5% of patients reaching 
the ASAS40 threshold after 5 years of treatment in 
MEASURE 1 and 54.2% in MEASURE 2.37,51 Likewise, a 
significantly higher proportion of patients in MEASURE 3 
receiving secukinumab 300 mg and secukinumab 150 mg 
achieved ASAS40 at Week 16 compared with those receiv
ing placebo (42.1% and 40.5% versus 21.1%, respectively; p 
< 0.05).16 Once again, this response was sustained over 3 
years, with the higher dose generating a greater response 
(150 mg, 47.7%; 300 mg, 56.5%).52 ASAS20 and ASAS40 
responses were seen in both anti-TNF-naïve and anti-TNF- 
IR patients, although greater ASAS40 responses were 
observed in patients with no prior anti-TNF exposure 
(MEASURE 2: Week 260, 150 mg, 63.2% versus 34.6%, 
respectively; MEASURE 3: Week 156, 300 mg, 60.0% ver
sus 41.2%, respectively).37,51,52

The higher hurdle criteria for ASAS partial remission 
(PR), which defines a state of very low disease activity, is 
sometimes measured in clinical trials. Remission is a major 

Figure 2 ASAS20 response rates with secukinumab 150 mg treatment across the 
MEASURE clinical trial program through 5 years.15–17,37,52,53,81,82,80 MEASURE 1 and 
3 data include an IV loading dose; MEASURE 4 data include self-administered 
secukinumab with a subcutaneous loading dose. Week 16 data for all MEASURE 
trials was analyzed using non-responder imputation. MEASURE 1 data from Week 
52 onwards are reported from patients who entered the three-year extension 
study after the initial two-year study. MEASURE 1–3 data from Week 52 onwards 
include patients who switched from placebo at Week 16 or Week 24, reported as 
observed. MEASURE 4 data include only patients originally randomized to secuki
numab 150 mg, analyzed using multiple imputation. 
Abbreviations: ASAS, Assessment of SpondyloArthritis international Society 
response criteria.

Figure 3 ASAS20 and ASAS40 line graphs showing response rates with secukinumab 150 mg through 5 years in MEASURE 1.37 

Notes: Data shown are as observed through 5 years for patients who entered the three-year extension study after the initial two-year study, and do not include placebo 
switchers or patients whose dose was escalated. Reproduced from Baraliakos X et al. Long-term efficacy andsafety of secukinumab 150 mg in ankylosing spondylitis: 5- 
yearresults from the phase III MEASURE 1 extension study. RMD Open. 2019;5(2):e001005, © 2019. With permission from BMJ Publishing Group Ltd. 
Abbreviations: ASAS, Assessment of SpondyloArthritis international Society response criteria.
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therapeutic goal for any chronic disease, and as biologic 
therapies for AS have become available this has become a 
more feasible vision for AS treatment. As true remission of 
AS remains an evasive and undefined goal, a surrogate 
measure of partial remission is used; although this falls 
short of true remission, partial remission is still a highly 
desirable outcome for patients.57 To fulfil this stringent 
criteria, a value of 2 or less should be present in the four 
domains of the ASAS response criteria.56 In MEASURE 1 
and 3, ASAS PR rates were significantly higher for secuki
numab 150 mg and secukinumab 300 mg, respectively, 
compared with placebo at Week 16 (MEASURE 1: 15% 
versus 3% [p < 0.01]; MEASURE 3: 21% versus 1% [p < 
0.05]).15,16 However, the threshold of statistical signifi
cance was not met in MEASURE 2 at Week 16 (secukinu
mab 150 mg, 14% versus placebo, 4%).15 Nevertheless, the 
ASAS PR rates improved over time; in MEASURE 1 and 2, 
the ASAS PR rates increased over 5 years irrespective of 
prior anti-TNF therapies, reaching 34.8% and 25.3% of 
patients in PR, respectively.37,51 In MEASURE 3, the pro
portion of patients achieving ASAS PR after 3 years of 
treatment with secukinumab 300 mg (28.3%) was nearly 
double that for secukinumab 150 mg (15.9%).52

Subgroup Analyses
The efficacy of secukinumab in improving PROs has also 
been shown to differ between various subgroups of 
patients. The relative efficacy of secukinumab has been 
assessed with regard to prior exposure to anti-TNF ther
apy, the time since patient's diagnosis, patient's baseline 
inflammation (quantified by their C-reactive protein [CRP] 
levels), disease duration and patient's age.

As detailed earlier in this review, treatment with secu
kinumab offered important benefits in all PROs, regardless 
of whether patients had previously received anti-TNF 
therapy or not, although improvements in fatigue, pain, 
health-related QoL and ASAS response were generally 
greater in anti-TNF-naïve patients. The reason(s) behind 
this remains unclear. Whether prior exposure to biologics 
changes the course of disease, or if it changes the patient’s 
perspectives regarding the impact of subsequent therapies 
on their symptoms, or if it simply reflects a more refrac
tory population remains an area for further research.

According to a pooled analysis from MEASURE 1, 2 
and 4, secukinumab provides significant health-related 
QoL benefits, evidenced by reduced SF-36 PCS and 
MCS scores, regardless of the time since AS diagnosis. 
Improvements were more prominent in patients diagnosed 

more recently (< 2 years) compared with patients diag
nosed longer ago (≥ 2 years).58 Age has also been estab
lished as a predictor of treatment response in AS; on 
average, younger patients are more likely to display a 
robust response to treatment.59–61 In an analysis including 
data pooled from MEASURE 1–4, treatment with secuki
numab 150 mg or 300 mg led to rapid and sustained 
improvements in PROs such as SF-36 and VAS back 
pain scores at Week 16. This was observed irrespective 
of disease duration, but a trend towards greater responses 
was evident in those with shorter disease duration. 
Younger patients also demonstrated superior responses, 
likely as a result of a shorter disease duration and a higher 
proportion being anti-TNF-naïve.62 With respect to disease 
duration and time since diagnosis, these analyses empha
size the importance of early AS treatment in improving 
patient outcomes.

CRP is a biochemical marker of inflammation, upregu
lated in chronic inflammatory conditions such as AS. It has 
previously been identified as a predictor of response to 
treatment (anti-TNF therapies) in AS, with patients more 
likely to demonstrate a clinically important improvement if 
they show higher CRP levels at baseline.59 The influence of 
baseline CRP levels on the efficacy of secukinumab treat
ment has been analyzed with respect to PROs relating to 
pain and fatigue. In an analysis of data from MEASURE 2, 
secukinumab was shown to reduce total and nocturnal back 
pain scores regardless of baseline high-sensitivity CRP 
(hsCRP) levels. Improvements were seen more rapidly 
with the elevated hsCRP group, by Week 1 compared with 
placebo (total back pain, p < 0.01; nocturnal back pain, p < 
0.0001), in comparison with Week 4 for the normal hsCRP 
group (total and nocturnal back pain, p < 0.01); however, the 
degree of improvement was similar at Week 16 and sus
tained or further improved over 2 years in both groups.26 In 
the same study, FACIT-F scores were analyzed and signifi
cant improvement was seen for the normal hsCRP group (p 
< 0.001 versus placebo) and elevated hsCRP group (p < 0.01 
versus placebo) by Week 8. After 2 years of treatment, a 
greater magnitude of improvement was reported in the 
FACIT-F scores of the elevated hsCRP group (12.9) than 
the normal hsCRP group (8.3).26 Improvements were also 
seen in the composite ASAS20/40 response criteria with 
secukinumab 150 mg versus placebo regardless of baseline 
CRP levels, but with more prominent responses in patients 
with elevated CRP (pooled MEASURE 1 and 2 analysis).63 

These data suggest patients with a higher baseline level of 
inflammation may benefit more in terms of PROs from 
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secukinumab treatment, although improvements are consis
tently seen regardless.

Real-World Evidence
While RCTs have demonstrated the clinical efficacy and 
safety of secukinumab in patients with AS in a clinical 
trial setting, there remains a clear need to verify effective
ness, sustainability, and safety data in a real-world setting, 
particularly with respect to PROs. Real-world studies 
expand the clinical picture, often recording a mixture of 
the PROs typically used in RCTs, such as the BASDAI, 
and more holistic measures evaluating general health and 
wellbeing, such as the ASAS Health Index (ASAS-HI). As 
secukinumab was approved for use in 2016, real-world 
data are currently scarce but are actively being collected 
through a number of studies and registries, including 
AQUILA, EuroSpA, CORRONA and SERENA.

AQUILA is an ongoing, multicenter, prospective non- 
interventional study evaluating real-world evidence in 
treatment of patients with AS and psoriatic arthritis 
(PsA), based in Germany. An interim analysis of 311 
patients with AS (178 of whom have completed 52 
weeks), reported in 2019, shows secukinumab reduced 
disease activity and improved QoL as assessed by physi
cian and patient reported outcomes.64 The PROs being 
recorded as part of this study include: the BASDAI 
score; the ASAS-HI, which reports on aspects of patients’ 
functioning, disability and health;65 the Medical Outcomes 
Study (MOS) sleep scale, which quantifies patients’ sleep 
quality;66 and the Beck Depression Inventory-II (BDI-II) 
score, a widely used psychometric test that evaluates 
symptoms of depression.67 Amongst the patients assessed, 
the mean BASDAI value reduced from 5.6 at baseline to 
4.0 at Week 52, in concordance with the results seen in the 
RCTs. The mean ASAS-HI value also decreased, from 8.2 
at baseline to 6.3 at Week 52, representing an improve
ment in patients’ health in relation to the frequently quan
tified aspects such as physical function and mobility, and 
less often addressed self-care and leisure activities. 
Moreover, fewer patients were suffering with mild to 
severe depression at Week 52 compared with at baseline; 
this corresponded to a decrease in the BDI-II, from 13.0 at 
baseline to 10.6 at Week 52. There was no reported change 
in the MOS sleep scale, although few baseline scores were 
available.64

The EuroSpA research network is a collaborative effort 
among rheumatologists from 15 European countries that 
have SpA registries, aiming to generate real-world 

evidence effectiveness and safety data in SpA. In a recent 
study, data were pooled from 12 countries in this network 
including 1,556 patients with axSpA;68 examination of this 
population revealed a higher proportion of patients 
included had previously been treated with biologics and 
had a longer average disease duration than in the RCT 
setting. Nevertheless, the data demonstrated improved 
BASDAI and ASDAS, a composite measure to assess 
disease activity with patient-reported elements,69 scores 
with secukinumab. A BASDAI score of < 4, a threshold 
for low disease activity, was achieved by 49% of patients 
treated with secukinumab, whilst 9% of patients reached 
the more challenging threshold for ASDAS inactive dis
ease (< 1.3).68

The Consortium of Rheumatology Researchers of 
North America (CORRONA) database, based in the 
USA, collects clinical information across a range of rheu
matic and autoimmune diseases, and monitors PROs 
(amongst other measures) in these populations longitudin
ally. The CORRONA PsA/SpA registry exists as part of 
this database. To date, data have been published from 106 
patients with AS, of whom 26 initiated secukinumab and 
the rest initiated other biologic treatments. In the patients 
receiving secukinumab, there were a higher proportion 
with a history of prior biologic use compared with patients 
initiating other biologics. The study reported no significant 
differences observed between patients who initiated secu
kinumab and those who initiated other biologics in terms 
of measures of PROs such as disease activity, QoL, and 
work productivity (ASDAS, BASDAI and BASFI scores, 
patient global assessment, pain and fatigue VAS, and 
WPAI) at baseline.70 No data has yet been published on 
the change from baseline of these measures.

SERENA is an ongoing, longitudinal, non-interven
tional study designed to collect prospective and retrospec
tive data on the real-world retention, safety and 
effectiveness of secukinumab in treating patients with 
psoriasis, PsA and AS. This study is based in Europe, 
being conducted across approximately 400 sites, and is 
expected to collect data over 5 years from nearly 2,700 
patients. SERENA will report on several PROs in AS, 
including BASDAI score, patient’s global assessment, 
total pain and FACIT-F score.71

Several other small-scale observational and survey-based 
studies have been published, evaluating the effectiveness of 
secukinumab in a real-world setting, although a detailed 
discussion of their results is outside the scope of the present 
review.72–77 It is noteworthy that much of the real-world data 
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published to date are from the use of secukinumab in patients 
who have failed (sometimes multiple) anti-TNF therapies. 
Thus, it is important to interpret these data in the context of 
this hard-to-treat population. Nonetheless, the data available 
so far indicates that the effectiveness of secukinumab in 
improving PROs in a real-world setting will match that 
seen in RCTs, and these studies are expected to provide 
valuable insights in coming years.

Limitations of this Review
This focus of this review was on the impact of secukinu
mab on PROs in AS. While there is a wealth of data 
regarding the efficacy and safety of secukinumab in this 
population, there has been less information in the patients 
with the non-radiographic form of axSpA, nr-axSpA. A 
recent study of secukinumab in patients with nr-axSpA, 
the PREVENT trial, has demonstrated that secukinumab 
150 mg improves disease activity measures and improves 
health-related QoL through 1 year versus placebo.78 

Longer-term data and information on additional important 
PROs such a pain and fatigue are awaited from this study. 
Patients with PsA may also have axial symptoms. Recent 
data from the MAXIMISE study demonstrate that 
ASAS20 responses were significantly improved with secu
kinumab versus placebo at Week 12, with improvements 
sustained through 1 year.79 As more data are published 
with regards to the impact of secukinumab on PROs in 
these populations then so we will have a more complete 
picture of the role of secukinumab in alleviating disease 
burden across the spectrum of patients with axial manifes
tations of spondyloarthritis.

Conclusions
It is evident that AS has a significant impact at the 
patient level. Pain and fatigue are the most commonly 
reported symptoms by patients with AS and coupled 
with the resultant reduction in mobility and function, 
can lead to significant impairments in QoL and work 
productivity. PROs provide important evaluations of 
outcomes that are most important to patients: pain, 
fatigue, function and independence, including their 
ability to work. Thus, assessing and treating PROs 
early is an important aspect of AS management. 
Evidence suggests that secukinumab can minimize the 
impact of AS, tangibly enhancing patient’s lives; it has 
been shown to significantly improve a range of PROs 
in patients with AS, including general and disease- 
specific measures of QoL, total back pain, nocturnal 

back pain and FACIT-F, as well as objective measures 
with patient-reported elements such as the ASAS 
response criteria, BASDAI and BASFI. A greater mag
nitude of response in several of these PROs was gen
erally observed in patients who were anti-TNF-naïve, 
had shorter disease duration, were younger, or had 
higher levels of inflammation at baseline. The 300-mg 
dose of secukinumab, recently approved as an upti
trated dose, also showed numerically greater improve
ments than 150 mg, offering an option in cases of 
inadequate response to secukinumab 150 mg.

Treatment with secukinumab therefore offers important 
benefits for patients’ wellbeing, including improvements 
in their QoL, ability to work, and reductions in pain and 
fatigue. Whilst this has been proven in the context of 
RCTs, real-world evidence is currently scarce, consisting 
of small-scale observational studies and some initial 
results from studies and registries such as AQUILA, 
EuroSpA and CORRONA. However, these studies indi
cate that the effectiveness of secukinumab in clinical 
practice is similar to in RCTs, despite a challenging-to- 
treat population. Real-world evidence continues to be 
gathered to determine the effectiveness of secukinumab 
in a real-world setting.
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