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ORIGINAL RESEARCH

Effect of tofacitinib on pain, fatigue,
health-related quality of life and work
productivity in patients with active
ankylosing spondylitis: results from a
phase III, randomised, double-blind,
placebo-controlled trial

Victoria Navarro-Compan,’ James Cheng-Chung Wei,?* Filip Van den Bosch,*®
Marina Magrey,® Lisy Wang,” Dona Fleishaker,” Joseph C Cappelleri,’

Cunshan Wang,’ Joseph Wu,” Oluwaseyi Dina,® Lara Fallon,? Vibeke Strand

ABSTRACT

Background Ankylosing spondylitis (AS) impacts quality
of life. We assessed patient-reported outcomes (PROs),
pain, fatigue, health-related quality of life (HRQoL) and
work productivity in a phase Il trial of tofacitinib.
Methods Adults with AS and with inadequate response/
intolerance to >2 non-steroidal anti-inflammatory drugs
received tofacitinib 5mg twice daily or placebo for 16
weeks. Afterwards, all received open-label tofacitinib

until week 48. Change from baseline to week 48 was
determined for PROs: total back pain; nocturnal spinal
pain; Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) overall spinal pain (Q2); Functional Assessment
of Chronic lliness Therapy-Fatigue; BASDAI fatigue (Q1);
AS Quality of Life (ASQoL); Short Form-36 Health Survey
Version 2 (SF-36v2); EuroQoL-Five Dimension-Three Level
health profile and Visual Analogue Scale; and the Work
Productivity and Activity Impairment (WPAI) questionnaire.
Improvements from baseline >minimum clinically
important difference, and scores >normative values at
week 16 were evaluated.

Results In 269 randomised and treated patients, at week
16, there were greater least squares mean improvements
from baseline with tofacitinib 5mg twice daily versus
placebo in BASDAI overall spinal pain (—2.85 vs —1.34),
BASDAI fatigue (—2.36 vs —1.08), ASQoL (—4.03 vs —2.01)
and WPAI overall work impairment (—21.49 vs —7.64) (all
p<0.001); improvements continued/increased to week 48.
Improved spinal pain with tofacitinib was seen by week 2.
Patients receiving tofacitinib reported clinically meaningful
PRO improvements at week 16. Percentages with PRO
scores =normative values at week 16 were greater with
tofacitinib in SF-36v2 Physical Component Summary,
physical functioning and bodily pain domains (p<0.05).
Conclusions In patients with AS, treatment with
tofacitinib 5mg twice daily resulted in clinically
meaningful improvements in pain, fatigue, HRQoL and
work productivity versus placebo to week 16, which were
sustained to week 48.

10

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The efficacy of tofacitinib has been demonstrated
for patients with active ankylosing spondylitis (AS)
in phase Il and Il trials.

WHAT THIS STUDY ADDS

= This study provides further evidence of tofacitinib’s
effectiveness in AS.

= Tofacitinib 5mg twice daily was associated with
clinically meaningful improvements compared with
placebo, up to week 16, across a wide range of
patient-reported outcomes, including pain, fatigue,
health-related quality of life and work productivity.
Improvements continued or increased to week 48.

= Improvements in pain and fatigue with tofacitinib
5 mg twice daily were reported as early as week 2.

HOW THIS STUDY MIGHT AFFECT RESEARCH,

PRACTICE AND/OR POLICY

= These findings show promise for patients with AS
experiencing debilitating symptoms such as pain,
stiffness and fatigue.

Trial registration number NCT03502616.

INTRODUCTION

Ankylosing spondylitis (AS), also known as
radiographic axial spondyloarthritis, is a
chronic inflammatory arthritis with an esti-
mated incidence rate of 0.4-15.0 per 100000
patient-years." AS predominantly manifests
as back pain, although peripheral joints and
extra-musculoskeletal structures may also
be impacted.” Key symptoms of AS include
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pain, stiffness, restricted spinal mobility and fatigue.? *

Patients with AS experience reduced work productivity
and increased rates of absenteeism (sick leave), along
with reduced quality of life.* *

According to the Assessment of SpondyloArthritis
International Society (ASAS)/EULAR, treatments for
AS should aim to maximise health-related quality of life
(HRQoL) via control of inflammation and symptoms
such as pain and fatigue, inhibition of structural damage
progression, and maintenance or normalisation of func-
tion and social involvement.”

The ASAS/EULAR, American College of Rheuma-
tology/Spondylitis Association of America/Spondyloar-
thritis Research and Treatment Network, and Asia-Pacific
League of Associations for Rheumatology recommend
non-steroidal anti-inflammatory drugs (NSAIDs) as a
first-line treatment option in AS, followed by biologic
disease-modifying antirheumatic drugs (bDMARDs).””
In patients with an inadequate response (IR) or intol-
erance to these therapies (approximately 40%),*? there
is an unmet need for convenient oral treatment options
with alternative mechanisms of action.

Tofacitinib is an oral Janus kinase inhibitor for the treat-
ment of adult patients with AS. The efficacy and safety of
tofacitinib in patients with active AS with IR or intoler-
ance to NSAIDs (NSAID-IR) has been demonstrated in
16-week, phase IT (NCT01786668)'" and 48-week, phase
I trials (NCT03502616)."" Compared with placebo,
tofacitinib demonstrated greater efficacy associated with
improvements in patientreported outcomes (PROs)
relating to disease activity, mobility, function and HRQoL.

The objective of the current analysis was to evaluate
the effect of tofacitinib on patient-reported pain, fatigue,
HRQoL and work productivity in patients with active
AS enrolled in the phase III randomised controlled
trial (RCT). The percentages of patients reporting PRO
improvements >minimum clinically important difference
(MCID) and scores >normative values were investigated
for each treatment arm in this trial.

METHODS

Study design

This was a 48-week, phase III, placebo-controlled RCT.
Full details have been reported previously, along with
the primary efficacy and safety analyses."'

Briefly, patients were aged >18 years, had a diag-
nosis of AS, were NSAID-IR and fulfilled modified New
York criteria (documented with central reading of the
radiograph of the sacroiliac joints), with active disease
at screening and baseline, defined as a Bath Anky-
losing Spondylitis Disease Activity Index (BASDAI)
score >4 and a back pain score (BASDAI overall spinal
pain; question 2) >4. Approximately 80% were to be
bDMARD-naive, and approximately 20% were to have
an IR to <2 tumour necrosis factor inhibitors (TNFi)
or prior bDMARD (TNFi or non-TNFi) use without IR
(non-IR).

In the double-blind phase, patients were randomised
1:1 to receive tofacitinib 5 mg twice daily or placebo for
16 weeks. After week 16, all patients received open-label
tofacitinib 5mg twice daily to week 48. Investigators,
patients and the study sponsor team remained blinded
to the first 16 weeks of assigned treatment for the entire
duration of the trial until database release. Certain
stable background therapies could be continued:
NSAIDs; methotrexate (<25mg/week); sulfasalazine
(£3g/day) and oral corticosteroids (<10mg/day of
prednisone or equivalent). Patients who completed
the study or were withdrawn from treatment after week
40 underwent a follow-up visit approximately 28 days
after the week 48 visit.

Assessment of PROs
PROs were assessed to week 48 in the following four
domains: pain, fatigue, HRQoL and work productivity.

Patient-reported pain included: total back pain and
nocturnal spinal pain, by a numerical rating scale
(NRS; range 0-10; higher values indicate worse pain)'?
and BASDAI overall spinal pain (question 2 ‘How
would you describe the overall level of AS neck, back
or hip pain you have had?’) (NRS)."" '

Fatigue was evaluated using the Functional Assess-
ment of Chronic Illness Therapy-Fatigue (FACIT-F)
total score (range 0-52; lower scores indicate more
fatigue), which includes the experience (range 0-20)
and impact (range 0-32) domains,”” " as well as
BASDALI fatigue (question 1 ‘How would you describe
the overall level of fatigue/tiredness you have experi-
enced?’) (NRS).!1*1

HRQoL was assessed using disease-specific AS
Quality of Life (ASQoL) questionnaire (total score
range 0-18; a higher score indicates poorer HRQoL)';
generic Short Form-36 Health Survey Version 2 (SF-
36v2; acute) questionnaire Physical (PCS) and Mental
Component Summary (MCS), and eight domain
scores (either norm-based (for change from baseline
and correlation analyses) or 0-100 scores (for spyder-
gram illustrations, comparisons vs age-matched and
sex-matched US population norms, MCID, numbers
needed to treat (NNT) and normative value analyses));
a lower score indicates poorer HRQOL)”; EuroQolL-
Five Dimension-Three Level (EQ-5D-3L) health profile
mobility, self-care, usual activities, pain/discomfort
and anxiety/depression domains (scores range 1-3;
higher scores indicate poorer HRQoL)*’; and Visual
Analogue Scale (EQ-VAS; Your Own Health State
Today) (range 0—100 mm; lower values indicate poorer
health state today).*

Work productivity was evaluated using the Work
Productivity and Activity Impairment (WPAI) question-
naire: spondyloarthritis; scores included percentage
of absenteeism (ie, work time missed due to health
problem), percentage of presenteeism (ie, impairment
while working), percentage of overall work impair-
ment and percentage of activity impairment (higher
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percentages indicate greater impairment and less
productivity) 21 Absenteeism, presenteeism and overall
work impairment were only assessed in patients who
were currently employed.

The FACIT-F, ASQoL, SF-36v2, EQ-5D-3L/EQ-VAS
and WPAI instruments, and the NRS for total back
pain, nocturnal spinal pain and BASDAI, have been
validated in patients with AS."” 17192124

Changes from baseline to week 48 in total back
pain, nocturnal spinal pain, FACIT-F, ASQoL, SF-36v2,
EQ-5D-3L dimension scores, EQ-VAS and WPAI were
prespecified secondary endpoints. Changes from
baseline in BASDAI fatigue (BASDAI question 1) and
BASDALI overall spinal pain (BASDAI question 2) were
post-hoc endpoints defined after study unblinding.

Changes from baseline in total back pain, ASQoL,
SF-36v2 PCS score and FACIT-F total score have been
reported previously''; these data are tabulated here for
completeness, but not discussed further.

The MCID, defined as the smallest change perceived
by patients to be beneficial, can be used to deter-
mine whether an improvement due to treatment is
also clinically meaningful for the patient population
of interest.”?” The percentages of patients reporting
improvements from baseline 2MCID at week 16 were
analysed in: total back pain and nocturnal spinal pain
(decrease >1)**; FACIT-F total score (increase >4.0
points)'® '® %%, BASDAI fatigue and BASDAI overall
spinal pain (decrease >1)%% ASQoL (decrease >1.8)%
SF-36v2 PCS and MCS (increases >2.5) and domain
0-100 scores (increases >5.0)% * 3. and EQ-VAS
(increase >10 mm).*

Normative values, based on age-matched and sex-
matched data from the general population, can also
add clinical context by providing an important refer-
ence point against which to quantify patient treatment
outcomes® ¥ 34; scores >normative values are indica-
tive that the patient feels and functions as if they do
not have arthritis. Here, the percentages of patients
reporting scores >normative values at week 16 were
assessed in FACIT-F total score (243.5)%® and SF-36v2
PCS, MCS (250), and domain 0-100 scores (norma-
tive values are domain-specific).” The percentages
of patients reporting clinically meaningful improve-
ments from baseline and scores >normative values at
week 16 were post-hoc endpoints defined after study
unblinding. No MCID or normative value data were
available for WPAL

Statistical analysis

Analyses were based on two datasets: for PROs up
to week 16 (primary analysis dataset, data cut-off 19
December 2019, data snapshot 29 January 2020); all
other data are from the final week 48 analysis. Analyses
were based on the full analysis set, that is, all patients
who were randomised and received >1dose of study
drug, using on-treatment data.

Statistical tests were conducted at the two-sided 5%
(or equivalently one-sided 2.5%) significance level for
tofacitinib versus placebo (up to week 16) or place-
bo—tofacitinib (up to week 48). Families of efficacy
endpoints were tested in hierarchical sequences with a
step-down approach to control for global type I error,
as described previously."' Changes from baseline in
FACIT-F total, ASQoL and SF-36v2 PCS scores at week
16 were among the global type I error-controlled
endpoints, and change from baseline in total back
pain at week 16 was a type I error-controlled secondary
endpoint; these were adjusted for multiple compari-
sons. For endpoints not prespecified for type I error
control, p values were reported without multiple
comparison adjustment.

Up to week 16, changes from baseline in total back
pain, nocturnal spinal pain, BASDAI fatigue/overall
spinal pain and FACIT-F total/experience/impact
domain scores (continuous endpoints) were analysed
using a mixed model for repeated measures (MMRM)
that included fixed effects of treatment group, visit,
treatment-group-by-visit  interaction, stratification
factor derived from the clinical database, stratification-
factor-by-visit interaction, baseline value and baseline-
value-by-visit interaction; missing values were not
imputed. Changes from baseline at week 16 in ASQoL,
SF-36v2 PCS, MCS and domains (norm-based),
EQ-5D-3L dimensions, EQ-VAS and WPAI scores were
evaluated via an analysis of covariance (ANCOVA)
model, including fixed effects of treatment group,
stratification factor derived from the clinical database
and baseline value; missing values were not imputed.
These analyses included all postbaseline data up to
the week 16 cut-off point. After week 16 to week 48,
all continuous endpoints were analysed using another
MMRM that comprised all postbaseline data through
week 48 (the results up to week 16 were discarded).

To enable the assessment of all the HRQoL domains,
spydergrams were generated using 0-100 scores for the
eight SF-36v2 domains from baseline to weeks 16 and
48 versus age-matched and sex-matched US population
norms.

The percentages of patients reporting improve-
ments from baseline 2MCID and scores =normative
values at week 16 were compared between tofacitinib
and placebo using normal approximation to the
difference in proportions, via the Cochran-Mantel-
Haenszel approach adjusting to the stratification factor
(bDMARD-naive vs TNFi-IR or bDMARD use (non-IR)).
Missing response was considered as non-response.

The NNT were calculated at week 16 based on the
percentage reporting improvements >MCID, defined as
the inverse of the difference in proportions of patients
receiving tofacitinib versus placebo.

Pearson correlations among related PROs of interest
at baseline and week 16, respectively, were calculated.
These included: total back pain and nocturnal spinal
pain versus SF-36v2 bodily pain domain; FACIT-F total
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score versus BASDAI fatigue; SF-36v2 physical func-
tioning domain versus Bath Ankylosing Spondylitis
Functional Index (BASFI; NRS 1-10); and SF-36v2
mental health domain versus EQ-5D-3L anxiety/depres-
sion. Correlation coefficient values of <0.3, >0.30-<0.60
and >0.60 were regarded as weakly, moderately and
highly correlated, respectively.

RESULTS

Patients

In total, 134 patients were randomised to receive tofac-
itinib 5mg twice daily, of whom 133 were treated; 136
patients were randomised to the placebo—tofacitinib
5mg twice daily arm and all were treated. In the tofac-
itinib 5mg twice daily and placebo—tofacitinib 5mg
twice daily arms, respectively, 129 and 131 patients
completed the double-blind phase (week 16), and
118 and 122 patients completed the open-label phase
(week 48).

Baseline patient demographics, published previ-
ously,"" were generally similar between treatment arms.
Briefly, most patients in the tofacitinib 5mg twice
daily and placebo—tofacitinib 5mg twice daily arms
were male (87.2% and 79.4%, respectively), Cauca-
sian (80.5% and 77.9%) and bDMARD-naive (76.7%
and 77.2%); in the respective groups, for bDMARD-
experienced patients (23.3% and 22.8%), the majority
were TNFi-IR (21.8% and 22.1%) and a very small
proportion of patients had prior bDMARD use without
an IR (1.5% and 0.7%). In the tofacitinib 5mg twice
daily and placebo—tofacitinib 5mg twice daily arms,
respectively, mean patient age was 42.2 and 40.0 years
and mean disease duration since symptoms was 14.2
and 12.9 years. Baseline PROs were similar between
the tofacitinib 5mg twice daily and placebo—tofaci-
tinib 5 mg twice daily arms (table 1).

Pain

From week 2 (first postbaseline visit) to week 16,
improvements from baseline in nocturnal and BASDAI
overall spinal pain scores were greater with tofacitinib
5mg twice daily versus placebo (p<0.001 for each
study visit; table 1 and figure 1); improvements gener-
ally increased to week 48. In patients who advanced
from placebo to tofacitinib 5 mg twice daily at week 16,
improvements in pain were reported between weeks 16
and 32, sustained to week 48.

Percentages of patients reporting improvements
from baseline 2MCID at week 16 in total back pain
(tofacitinib: 84.2%; placebo: 60.3%), nocturnal spinal
pain (tofacitinib: 81.8%; placebo: 61.0%) and BASDAI
overall spinal pain (tofacitinib: 82.0%; placebo:
60.3%), were greater with tofacitinib 5mg twice daily
versus placebo (p<0.001; figure 2A). Corresponding
NNT values for the tofacitinib 5mg twice daily treat-
ment arm at week 16 were 4, 5 and 5, respectively.

Fatigue

Greater improvements from baseline in FACIT-F
total score (published previouslyu), experience and
impact domain scores, and BASDAI fatigue score, were
reported from week 2 to week 16, in patients receiving
tofacitinib 5mg twice daily versus placebo (p<0.01 for
each study visit; table 1 and figure 3); improvements
continued to week 48. Patients receiving placebo
who advanced to tofacitinib 5mg twice daily at week
16 reported improvements in FACIT-F domains and
BASDALI fatigue from weeks 16-32, sustained to week
48.

Percentages of patients reporting improvements
>MCID at week 16 in FACIT-F total and BASDAI
fatigue scores were greater with tofacitinib 5 mg twice
daily versus placebo (p<0.001; figure 2A), with NNTs
of 4. At week 16, percentages of patients reporting
FACIT-F scores >normative value were numerically
higher with tofacitinib 5mg twice daily than placebo
(figure 2C).

Health-related quality of life

Compared with patients receiving placebo, patients
receiving tofacitinib 5 mg twice daily reported greater
improvements from baseline at week 16 in ASQoL
and SF-36v2 PCS scores (published previously“), and
greater improvements in five SF-36v2 domain scores,
EQ-5D-3L. mobility and pain/discomfort dimensions,
and EQ-VAS (all p<0.01; table 1; figure 4A). Improve-
ments with tofacitinib 5mg twice daily were sustained
at week 48, with SF-36v2 vitality and mental health
domain scores approaching age-matched and sex-
matched norms (table 1; figure 4B). Patients receiving
placebo who advanced to tofacitinib 5mg twice daily
at week 16 reported improvements in HRQoL PROs at
week 48 (table 1).

Percentages of patients reporting improvements
>MCID at week 16 with tofacitinib 5mg twice daily
were greater than placebo in ASQoL, SF-36v2 PCS,
MCS and seven domain scores, and EQ-VAS (p<0.05;
figure 2A and B). For patients receiving tofacitinib
5mg twice daily, NNTs at week 16 ranged from 5 to 8
(figure 2A). At week 16, the percentages of patients
reporting scores normative values with tofacitinib
5mg twice daily exceeded placebo in SF-36v2 PCS and
physical functioning and bodily pain domain scores
(p=<0.05; figure 2C and D).

Work productivity

Improvements from baseline in WPAI scores at week
16 were greater in patients treated with tofacitinib
5mg twice daily versus placebo (p<0.001), except for
percentage of work time missed due to health prob-
lems (table 1); improvements were maintained at week
48. Patients receiving placebo who advanced to tofac-
itinib 5 mg twice daily at week 16 reported WPAI score
improvements at week 48.
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Figure 1 Changes from baseline to week 48 in (A) nocturnal and (B) BASDAI overall spinal pain. LS mean changes from
baseline are shown to week 48 for (A) nocturnal spinal pain and (B) BASDAI overall spinal pain, in patients with AS receiving
tofacitinib 5mg twice daily or placebo—stofacitinib 5mg twice daily.” Results up to week 16, based on MMRM, include all
postbaseline data to week 16 (data cut-off 19 December 2019; data snapshot 29 January 2020); results after week 16 are
based on another MMRM including all postbaseline data to week 48 (reporting results after week 16 only). *p<0.05, **p<0.01,
***p<0.001 for comparing tofacitinib 5mg twice daily versus placebo (up to week 16) or placebo—tofacitinib 5mg twice daily
(up to week 48). P values are reported without adjustment for multiple comparisons. TPatients receiving placebo advanced to
tofacitinib 5 mg twice daily at week 16 (dashed line). A, change from baseline; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; BID, twice daily; LS, least squares; MMRM, mixed model for repeated measures; N, number of patients in full
analysis set; N1, number of patients with observation at visit, if different from the full analysis set.

132
133

Correlation analyses

At week 16: total back pain and nocturnal spinal pain
highly correlated with the SF-36v2 bodily pain domain;
FACIT-F moderately to highly correlated with BASDAI
fatigue; the SF-36v2 physical functioning domain highly
correlated with BASFI; and the SF-36v2 mental health
domain highly correlated with EQ-5D-3L anxiety/
depression (p<0.001; table 2) in both treatment arms.

DISCUSSION

The goal of treatment of chronic disease, such as AS, is
to improve the patient’s overall health and their quality
of life. PROs provide a valuable and quantifiable measure
of the impact that these diseases and their treatments
have on patients’ daily lives. The importance of PROs in
the management of AS is highlighted by their inclusion
as disease-monitoring measures in current treatment
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Figure 2 PRO (A, B) improvements >MCID' and NNTs,* and (C, D) scores >normative values® at week 16. Data are from the
week 16 analysis: data cut-off 19 December 2019; data snapshot 29 January 2020. Missing response was considered as non-
response. P values are nominal. *p<0.05, **p<0.01, **p<0.001 for comparing tofacitinib 5mg twice daily versus placebo at
week 16; Cochran-Mantel-Haenszel approach adjusting for stratification factor (lDMARD-naive versus TNFi-IR or bDMARD
use (non-IR)). TMCID cut-offs: total back pain, nocturnal spinal pain, BASDAI overall spinal pain and BASDAI fatigue, decrease
from baseline >1; FACIT-F total score, increase from baseline >4.0; ASQoL, decrease from baseline >1.8; SF-36v2 PCS and
MCS scores, increase from baseline >2.5; eight SF-36v2 domain 0-100 scores, increase from baseline >5.0: EQ-VAS, increase
from baseline >10mm. *NNT defined as the inverse of the difference in proportions of patients in the tofacitinib arm versus
placebo arm reporting >MCID. S>normative values: FACIT-F total score, >43.5; SF-36v2 PCS and MCS scores, >50; and eight
SF-36v2 domain 0-100 scores: physical functioning, >88.23; role-physical, >87.96; bodily pain, >76.81; general health, >73.00;
vitality, >60.55; social functioning, >87.66; role-emotional, >91.04; mental health, >76.70 (the domain-specific cut-offs were
calculated as the study protocol’s age-distributed and sex-distributed means matched to the 1998 US population norms on
the raw scale with a range of 0-100). AS, ankylosing spondylitis; ASQoL, Ankylosing Spondylitis Quality of Life; BASDAI, Bath
Ankylosing Spondylitis Disease Activity Index; bDMARD, biologic disease-modifying antirheumatic drug; BID, twice daily;
EQ-VAS, EuroQol Visual Analogue Scale; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; IR, inadequate
response; MCID, minimum clinically important difference; MCS, Mental Component Summary; N, number of patients in full
analysis set; NNT, number needed to treat; PCS, Physical Component Summary; PRO, patient-reported outcome; SF-36v2,
Short Form-36 Health Survey Version 2; TNFi, tumour necrosis factor inhibitor.

Percentage (%) of patients
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Figure 3 Changes from baseline to week 48: FACIT-F (A) experience, (B) impact and (C) BASDAI fatigue. LS mean changes
from baseline to week 48 for FACIT-F (A) experience, (B) impact and (C) BASDAI fatigue in patients with AS receiving tofacitinib
5mg twice daily or placebo—stofacitinib 5mg twice daily.! Results up to week 16, based on MMRM, include all postbaseline
data to week 16 (data cut-off 19 December 2019; data snapshot 29 January 2020); results after week 16 are based on another
MMRM including all postbaseline data to week 48 (reporting results after week 16 only). “p<0.05, **p<0.01, ***p<0.001 for
comparing tofacitinib 5mg twice daily versus placebo (up to week 16) or placebo—tofacitinib 5mg twice daily (up to week 48).
P values are reported without adjustment for multiple comparisons. TPatients receiving placebo advanced to tofacitinib 5mg
twice daily at week 16 (dashed line). A, change from baseline; AS, ankylosing spondylitis; BASDAI, Bath Ankylosing Spondylitis
Disease Activity Index; BID, twice daily; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; HRQoL, health-
related quality of life; LS, least squares; MMRM, mixed model for repeated measures; N, number of patients in full analysis set;
N1, number of patients with observation at visit, if different from the full analysis set.

Navarro-Compan V, et al. RMD Open 2022;8:6002253. doi:10.1136/rmdopen-2022-002253



RMD Open

I

A Week 16 B Week 48

Physical functioning Physical functioning

9 9
80

Mental health 70

Mental health 70 Role-physical Role-physical

40 40
30 30
20 20

g \ g \

wx
Role-emotional Bodily pain  Role-emotional Bodily pain

Social functioning Q/ General health Social functioning x/ General health

" p<0.001
N1 " p<0.01

Vitality

Vitality

| Tofacitinib 5 mg BID
O Combined baseline values

B Tofacitinib 5 mg BID
O Combined baseline values

O Age- and sex-matched norms
@ Placebo—tofacitinib 5 mg BID

O Age- and sex-matched norms
B Placebo

Figure 4 Spydergrams of SF-36v2 domains from baseline to (A) week 16 and (B) week 48. Spydergrams of SF-36v2 domain
scores from baseline to (A) week 16 (data cut-off 19 December 2019; data snapshot 29 January 2020) and (B) week 48 versus
age-matched and sex-matched norms, in patients with AS receiving tofacitinib 5mg twice daily or placebo—tofacitinib 5mg
twice daily.” Spydergrams were based on sample means generated using domain 0-100 scores. US age-sex norms were
matched to the protocol population. Spydergrams are for illustrative purposes only. **p<0.01, **p<0.001 for tofacitinib 5mg
twice daily versus placebo (week 16) without adjustment for multiple comparisons. P values at week 16 were generated using
ANCOVA, including data at week 16 for comparisons with placebo based on LS mean changes from baseline in domain norm-
based scores to week 16. TPatients receiving placebo advanced to tofacitinib 5mg twice daily at week 16. ANCOVA, analysis
of covariance; AS, ankylosing spondylitis; BID, twice daily; LS, least squares; SF-36v2, Short Form-36 Health Survey Version 2.

guidelines.” The ASAS and Outcome Measures in Rheu-  with AS, and spinal mobility, sleep, and work and employ-

matology international consensus efforts have identified
disease activity, pain, morning stiffness, fatigue, physical
function, overall functioning and health, and adverse
events, including death, as core domains for patients

ment, as optional domains, to be measured in all trials.”

In this phase III RCT in patients with active AS,
improvements in pain, fatigue, HRQoL and work produc-
tivity were greater with tofacitinib 5mg twice daily versus

Table 2 Correlation analyses for related PRO endpoints of interest at week 16

Correlation
coefficient
Endpoint 1 Endpoint 2 N1 value*
Tofacitinib 5mg twice Total back pain SF-36v2, bodily pain 129 -0.76
daily (N=133)
Nocturnal spinal pain SF-36v2, bodily pain 129 -0.69
FACIT-F total score BASDAI fatigue 128 -0.66
SF-36v2, physical functioning BASFI 129 -0.76
SF-36v2, mental health EQ-5D-3L anxiety/depression 129 -0.69
Placebo (N=136) Total back pain SF-36v2, bodily pain 131 —-0.66
Nocturnal spinal pain SF-36v2, bodily pain 131 -0.65
FACIT-F total score BASDAI fatigue 130 -0.60
SF-36v2, physical functioning BASFI 131 -0.71
SF-36v2, mental health EQ-5D-3L anxiety/depression 131 -0.64

Data are from the week 16 analysis: data cut-off 19 December 2019; data snapshot 29 January 2020.

For SF-36v2 domains, norm-based scores were used.

*All correlations were ***p<0.001, based on Student’s t distribution (N1-2 degree of freedom) to test the null hypothesis of no correlation.
Correlation coefficient values of <0.3, >0.30-<0.60and >0.60 were regarded as weakly, moderately and highly correlated, respectively.
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; EQ-5D-3L, EuroQol-Five
Dimension-Three Level Health Questionnaire; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; N, number of patients

in full analysis set; N1, number of patients with observation in both PRO endpoints for calculating the correlation; PRO, patient-reported

outcome; SF-36v2, Short Form-36 Health Survey Version 2.
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placebo at week 16. PRO improvements in pain and
fatigue with tofacitinib 5mg twice daily were reported as
early asweek 2 (first postbaseline visit),, consistent with the
rapid clinical responses reported previously.” Improve-
ments in PROs with tofacitinib 5mg twice daily were
maintained or further increased to week 48. It should be
noted that although improvements in work productivity
were reported with tofacitinib at week 16, there was no
field in the questionnaire for patients to indicate whether
they were working outside the home. Furthermore, the
placebo—tofacitinib 5 mg twice daily arm exhibited rapid
improvements in pain and fatigue after the switch from
placebo to tofacitinib at week 16. It can be noted that
both treatment arms continued to exhibit improvement
trends, which may explain the numerical differences at
week 48.

At week 16, the percentages of patients reporting
improvements from baseline 2MCID were greater with
tofacitinib 5mg twice daily versus placebo across a range
of PROs, with NNTs at week 16 that were <10and consid-
ered to be clinically meaningful.’® Although generally
low, these NNTs do suggest that, in this selective popu-
lation of patients with AS and high inflammatory disease
activity, likely other factors contribute to PROs (such as
pain and fatigue). Compared with placebo, the percent-
ages of patients reporting PRO scores >2normative values
at week 16 were greater with tofacitinib 5mg twice daily
in SF-36v2 PCS and physical functioning and bodily pain
domain scores, indicating that patients receiving tofac-
itinib were more likely to feel improvements within
the parameters of these patient measures. Accordingly,
in patients receiving tofacitinib 5mg twice daily, the
spydergrams illustrate that some SF-36v2 domain scores
approached age-matched and sex-matched norms at
week 48.

In a survey of 592 patients with rheumatic diseases,
including AS, normalising HRQoL was reported to be
the most important treatment outcome to patients.37 This
highlights the value of these current findings. Further-
more, our results are encouraging as higher patient-
reported pain has been reported in AS (and psoriatic
arthritis) when compared with rheumatoid arthritis,
another inflammatory rheumatic disease.” Although not
investigated in this study, a prior descriptive analysis indi-
cated that tofacitinib may have an effect on residual pain
in patients with PsA with controlled inflammation.”

Improvements in PROs have also been reported in
patients with AS treated with other Janus kinase inhib-
itors, namely upadacitinib and filgotinib, in RCTs.*" *!
Compared with placebo in phase II/III SELECT-AXIS-1
trial, 14 weeks of treatment with upadacitinib 15mg once
daily was associated with improvements in function and
HRQoL (including BASFI, ASQoL and ASAS Health
Index)."" Similarly, in the phase II TORTUGA trial,
improvements in function, HRQoL and disease activity
(as per BASFI, ASQoL, SF-36 PCS, BASDAI and Patient
Global Assessment of Disease Activity) were reported

with filgotinib 200 mg once daily versus placebo after 12
weeks of therapy.*’

PROs have also been shown to improve in patients with
AS being treated with interleukin-17 inhibitors, including
secukinumab and ixekizumab, both approved for the
management of AS. In the phase III MEASURE 1 RCT,
patients receiving secukinumab (loading dose followed by
150mg or 75mg every 4 weeks) reported improved PROs
versus placebo at week 16, including function, HRQoL,
disease activity and fatigue,” ** which were maintained
to week 52,* with some (BASDAI, BASFI and SF-36
PCS) sustained over 4 years of therapy.” Similar PRO
improvements were also seen in the similarly designed
MEASURE 2 trial.* ** Additionally, PRO improvements
with secukinumab treatment were reported in a pooled
analysis from patients with AS enrolled in the MEASURE
1-4 trials.” Likewise, in two phase III RCTs (COAST-V
and COAST-W), ixekizumab therapy was associated with
sustained improvements in fatigue, spinal pain, HRQoL
and physical function over 52 weeks.***

Various limitations require consideration when inter-
preting the findings of the current trial. These include
the relatively small study population (although results
are robust), placebo comparisons being limited to the
16-week, double-blind portion (although the ethics of
limiting placebo exposure is well recognised®’), and
follow-up being relatively short to assess the long-term
impact of tofacitinib treatment. In addition, some anal-
yses (MCID, normative values, NNT, BASDAI fatigue and
BASDAI overall spinal pain) were conducted post-hoc,
and the ASAS Health Index (a self-reported question-
naire that measures functioning and health across 17
aspects of health and 9 environmental factors™’) was not
included as an HRQoL measure in this study. Further-
more, the magnitude of effect for tofacitinib appeared
greater for the FACIT-F impact domain in this study than
for the other measures of fatigue, likely due to the scoring
varying between measures. More items of the FACIT-F are
included in the impact domain (eight items) compared
with the experience domain (five items).'®

In patients with active AS, treatment with tofacitinib
5mg twice daily was associated with clinically meaningful
improvements versus placebo up to week 16, across a
wide range of PROs, including pain, fatigue, HRQoL and
work productivity. Improvements with tofacitinib 5mg
twice daily were maintained at week 48 or continued to
increase up to week 48.
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