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CLINICAL SCIENCE

Treat-to-target dose reduction and withdrawal
strategy of TNF inhibitors in psoriatic arthritis and
axial spondyloarthritis: a randomised controlled non-

inferiority trial

Celia AJ Michielsens
Elien AM Mabhler
Lise M Verhoef,' Alfons A den Broeder'

ABSTRACT

Objectives Tumour necrosis factor inhibitors (TNFi)

are effective in psoriatic arthritis (PsA) and axial
spondyloarthritis (axSpA), but are associated with a small
(0.6%) increase in serious infection risk, patient burden
due to need for self-injection and high costs. Treat-to-
target (T2T) tapering might ameliorate these drawbacks,
but high-quality evidence on T2T tapering strategies is
lacking in PsA and axSpA.

Methods We performed a pragmatic open-label,
monocentre, randomised controlled non-inferiority (NI)
trial on T2T tapering of TNFi. Patients with PsA and
axSpA using a TNFi with =6 months stable low disease
activity (LDA) were included. Patients were randomised
2:1 to disease activity-guided T2T with or without
tapering until withdrawal and followed-up to 12 months.
Primary endpoint was the difference in proportion of
patients having LDA at 12 months between groups,
compared with a prespecified NI margin of 20%,
estimated using a Bayesian prior.

Results 122 patients (64 PsA and 58 axSpA) were
randomised to a T2T strategy with (N=81) or without
tapering (N=41). The proportion of patients in LDA at

12 months was 69% for the tapering and 73% for the
no-tapering group: adjusted difference 5% (Bayesian
95% credible interval: —=10% to 19%) which confirms NI
considering the NI margin of 20%. The mean percentage
of daily defined dose was 53% for the tapering and 91%
for the no-tapering group at month 12.

Conclusions A T2T TNFi strategy with tapering attempt
is non-inferior to a T2T strategy without tapering with
regard to the proportion of patients still in LDA at 12
months, and results in a substantial reduction of TNFi
use.

Trial registration number NL 6771.

INTRODUCTION

Psoriatic arthritis (PsA) and axial spondyloarthritis
(axSpA) are pathophysiologically and clinically
related inflammatory rheumatic diseases. PsA is
characterised by asymmetrical peripheral arthritis
associated with psoriasis. AxSpA is predominantly
identified by axial inflammation resulting in inflam-
matory back pain. Biological disease-modifying
antirheumatic drug (-(DMARDs), especially tumour
necrosis factor inhibitors (TNFi), are widely used in
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WHAT IS ALREADY KNOWN ABOUT THIS
SUBJECT?

= Fixed tumour necrosis factor inhibitor
(TNFi) dose reduction strategies seem
feasible in psoriatic arthritis (PsA) and
axial spondyloarthritis (axSpA), whereas
discontinuation warrants caution due to risk of
flares.

= Current evidence on (stepwise) treat-to-
target (T2T) tapering strategies is limited and
inconsistent in PsA and axSpA.

WHAT DOES THIS STUDY ADD?

= This first randomised controlled trial on disease
activity-guided stepwise T2T tapering strategies
demonstrates non-inferiority with regard to the
proportion of patients in low disease activity
accompanied by a substantial reduction in TNFi
use in both PsA and axSpA.

HOW MIGHT THIS IMPACT ON CLINICAL
PRACTICE OR FUTURE DEVELOPMENTS?

= Implementing T2T tapering strategies into
practice will reduce TNFi use, and thereby
patient burden, risk for adverse events and
costs, while maintaining disease control.

both PsA and axSpA, and have proven to be safe and
effective.’ > However, these drugs have drawbacks
such as a small increased risk of infection, injection
site reactions and relatively high costs,” which
adds to the financial burden of healthcare. Treat-
to-target (T2T) tapering until complete withdrawal
or flare might reduce these disadvantages,* and has
shown to be safe and (cost-)effective in rheuma-
toid arthritis (RA) trials.® > However, although this
strategy is already being recommended for PsA and
axSpA, high quality evidence for this recommenda-
tion is lacking.

Current recommendations on dose tapering
are based on fixed dose reduction or discontinu-
ation studies, and data on stepwise T2T tapering
strategies for PsA and axSpA is lacking. In PsA,
one randomised controlled trial (RCT) showed
that continuation of ixekizumab was superior to
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Psoriatic arthritis

discontinuation, but the majority of patients with loss of efficacy
after discontinuation regained low disease activity (LDA) after
reinstatement.'® In axSpA, six RCTs studied fixed dose reduction
or discontinuation using different TNFi.''™® The majority of
tapered patients in these studies maintained clinical remission or
LDA; or regained it quickly after therapy reinstatement, whereas
discontinuation was discouraged due to the risk of flares.

We therefore performed an RCT to investigate whether a T2T
strategy with tapering is non-inferior to a T2T strategy without
tapering.

METHODS

Trial design and patients

We performed a pragmatic, open-label, monocentre, randomised
controlled, non-inferiority (NI) trial, to compare the effect of
a stepwise T2T tapering strategy (intervention) with a T2T
strategy without tapering (control) regarding disease activity,
(concomitant) medication use, physical function, quality of life
and joint damage (for PsA).

Patients, =16 years of age, had to have stable LDA at least 6
months prior to inclusion. For PsA, LDA was defined as Psori-
atic Arthritis Disease Activity Score (PASDAS) <3.2and modi-
fied body surface area (mBSA) involvement <3% (as used in
the minimal disease activity (MDA) status for PsA). For axSpA,
LDA was defined as Ankylosing Spondylitis Disease Activity
Score (ASDAS) <2.1 for axSpA and/or according to the treating
rheumatologist and patient). The study rationale and design
were extensively described before!” and are further explained in
online supplemental appendix 1.

The study has been registered in the Dutch Trial Register. The
trial was conducted according to the principles of the Declara-
tion of Helsinki and the International Conference on Harmon-
isation guideline on Good Clinical Practice. Written informed
consent of all eligible patients was received at trial procedure
commencement. Patients were enrolled between 9 January 2019
and 16 July 2020 at the rheumatology departments of the Sint
Maartenskliniek, located in Nijmegen and Woerden, the Neth-
erlands. A data safety monitoring board with members indepen-
dent of the study met every 4 months and looked at recruitment,
efficacy (mean PASDAS for PsA and ASDAS for axSpA), number
of flares and (serious) adverse events per group.

Randomisation

Patients were allocated to a T2T strategy using TNFi with or
without tapering attempt in a ratio of 2:1 using varying block
sizes of three or six, stratified for diagnosis (PsA or axSpA) and
concomitant conventional synthetic DMARD (csDMARD) use
(yes or no). In total, there are four strata (2x2), with every
stratum having its own randomisation list. Randomisation
sequences for each of the four strata were generated online by
an independent researcher at the Sint Maartenskliniek (LMV)
and were concealed during the study period, with the researcher
(LMV) sealing them into sequentially numbered opaque enve-
lopes. The allocation in these envelopes were revealed to the
patients and physician after inclusion. Patients visited the outpa-
tient clinic every 3 months and were followed for 12 months.

T2T strategy with and without tapering

Patients in both groups were treated according to the prespecified
protocol regarding dose tapering, co-medication and treatment
of flares, from which the rheumatologist could deviate in shared
decision-making with the patient. Patients randomised to the
tapering group were tapered stepwise starting at baseline, from

Table 1 Stepwise tapering protocol for patients with PsA and
axSpA in the T2T strategy group with tapering steps at baseline, 3
months and 6 months. Introduction of first tapering step at baseline
visit, assuming the use of the authorised TNFi dose

TNFi 100%* 66% 50% 0%
Adalimumab/ 40mg 40mg 40mg Stop TNFi
certolizumab pegol 2-week interval  3-week interval 4-week interval
Etanercept 50mg 50mg 50mg Stop TNFi
1-week interval  10-day interval ~ 2-week interval
Golimumab 50mg 50mg 50mg Stop TNFi
1-month interval 1.5-month 2-month interval
interval
Infliximabt 3mglkg 2.25mg/kg 1.5mg/kg Stop TNFi

8-week interval  8-week interval 8-week interval

*Full authorised TNFi dose, used before baseline: adalimumab/certolizumab pegol
40mg/200 mg every other week; etanercept 50 mg every week; golimumab 50 mg every
month; infliximab 3 mg/kg every 8 weeks.

tIn our local protocol, in line with rheumatoid arthritis, standard infliximab dose is started at
3mglkg every 8 weeks for PsA and axSpA, instead of the registered 5mg/kg every 6 weeks
(for axSpA).

axSpA, axial spondyloarthritis; PsA, psoriatic arthritis; TNFi, tumour necrosis factor inhibitors;
T2T, treat-to-target.

100% to 66% and 50% until discontinuation (table 1) during
each visit where low disease activity was maintained. Patients
who were using <100% of the authorised TNFi dose stepped in
at the nearest dosing interval, for example, patients using adali-
mumab one time every 3 weeks (66%), stepped in at an every
4-week interval (50%). Patients randomised to the no-tapering
group continued their original TNFi dose or interval. Concomi-
tant csDMARDs were not tapered during the study. At each visit,
the treating rheumatologist was advised by the researcher, guided
by the PASDAS and mBSA for PsA and the ASDAS for axSpA.
Patients visited the outpatient clinic every 3 months and in case
of flares. At every visit, disease activity state, (concomitant)
medication use, (serious) adverse events, function and quality of
life was determined. In case of a (suspected) flare patients were
assessed at the outpatient clinic, where concomitant treatment
as non-steroidal anti-inflammatory drugs (NSAIDs) and gluco-
corticoids could be added to the current treatment. After this,
patients were re-evaluated 4 weeks later: in case of a persistent
flare (>4 weeks), treatment was intensified, in case the flare was
adequately addressed by glucorticoid or NSAID bridging, no
further treatment changes were made. The dose was adjusted
to the last effective interval or dosage which was maintained
throughout the study period. When already using full TNFi dose
or if dose adjustment did not suffice, patients were switched
to another b/targeted synthetic (ts)DMARD. Since treatment
changes were based on shared decision-making between patient
and physician, treatment could also be intensified if the proposed
flare criteria were not met.

Flare definition

Flare was defined for PsA by a current PASDAS >3.2 or increase
of 20.8", and for axSpA as a current ASDAS>2.1o0r increase
of 20.9 points."® For both diseases, a flare was also noted when
an important worsening of mBSA or active extra-musculoskeletal
symptoms (as judged by the treating rheumatologist) occurred.
Clear cut-off values for important worsening are lacking for
mBSA and treatment was adjusted as judged by the treating rheu-
matologist and patient in clinical practice.

Assessments

Disease activity was measured at every visit by PASDAS (0 to
=~10) for PsA and ASDAS (0.6-6.3) for axSpA. Adverse events
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(AEs) and serious AEs (SAEs) were recorded and graded
according to the Common Terminology Criteria for Adverse
Events V.5.0. For function the health assessment questionnaire
disability index (0-3) and for axSpA the Bath Ankylosing Spon-
dylitis Functional Index (0-10) was used, with higher scores
indicating greater disability. Quality of life was measured by
using the EuroQol five-dimension scale with three levels (0-1)
and the Short Form Health Survey 12 (SF-12) (0-100 for each
component score) which consist of a physical and mental compo-
nent score (0-100), with higher scores indicating better quality
of life. For axSpA specifically, quality of life was also scored
by the Assessment of SpondyloArthritis international Society
Health Index (ASAS-HI) (0-17). For PsA, radiographs of hands
and feet were taken at baseline and 12 months. Progression of
joint damage was assessed by using the Short Erosion Narrowing
Score (SENS) (0-86), with a higher score indicating more joint
damage. Sets of radiographs were scored independently and
without blinding for allocation by two out of three readers
each, with known sequence. For axSpA, sacroiliitis was assessed
by radiography of sacroiliac (SI) joints at baseline and scored
by using the modified New York criteria (0—4 for each joint),
with a higher score depicting more damage. Radiographs of the
SI-joints were graded in known sequence by two rheumatolo-
gists and dependent on this grading sacroiliitis was diagnosed
(yes or no). Any disagreements were resolved by consensus. In
axSpA it is predominantly of importance to assess sacroiliitis for
the fulfilment of the supporting ASAS classification criteria. We
decided not to assess radiographic progression as a secondary
outcome because of limited effect of TNFi on this outcome in
axSpA especially within our follow-up period, since an extensive
review demonstrated that radiographic changes only occur after
2years of follow-up."

Outcomes

The primary outcome of this study was the difference in propor-
tion of patients in LDA (PASDAS =<3.2and BSA =3% of the
skin (PsA), ASDAS <2.1 (axSpA) and an absence of active
extra-musculoskeletal symptoms) between the tapering and
no-tapering group at 12 months follow-up, compared with the
prespecified NI margin of 0.2 (20%). Secondary outcomes at 3,
6, 9 and 12 months were differences in the TNFi use between
both groups, by calculating the mean percentage of daily defined
dose (%DDD); efficacy measured by change in the mean PASDAS
for PsA and ASDAS for axSpA between both groups; start or
escalation of concomitant csDMARDs, oral or intra-articular/
intramuscular glucocorticoids and NSAIDs; flares and infec-
tions; functioning; and quality of life. At 12 months, differences
were assessed in bDMARD drug retention between both groups;
the percentage of patients in the tapering group still on a tapered
dose and the percentage who had discontinued their TNFi alto-
gether. Additionally, progression of joint damage was assessed at
12 months between both groups (PsA only).

Statistical analyses

The sample size and choice for NI margin have been extensively
discussed in a previous article.'” The sample size was based on a
Bayesian analysis where NI would be claimed if the lower limit of
the Bayesian 95% credibility interval of the difference lies above
20%. A minimum of 95 patients was needed to have 80% power
to claim NI, taking dropout into account, for further details see
online supplemental appendix 2. Our primary Bayesian analyses
were done per-protocol (PP) and in addition on an intention-
to-treat (ITT) basis. For PP analyses, we included all patients in

the tapering group that attempted at least one dose optimisa-
tion step and all patients in the no-tapering group who did not
attempt dose optimisation, unless when medically required such
as in the case of adverse events or contraindications. Descrip-
tive statistics included mean and SD, median (p25-p75) or
frequencies/percentages depending on the type of distribution of
the data. Continuous data and categorical data were compared
between arms using an unpaired t-test or Mann-Whitney U test
and 2 test (cumulative incidences). Differences in (serious) AEs
were presented by 95% Cls and Poisson regression (incidence
densities) was used. Analysis of variance was used for repre-
sentation of radiographic results such as the smallest detectable
difference and smallest detectable change (SDC).?° For exclu-
sion and dropout, numbers and reasons were reported to ensure
internal validity. All data were registered in patients’ electronic
health record and entered anonymously in an electronic data-
base (Castor EDC) and subsequently exported to Stata (V.13.1)
for statistical analyses.

RESULTS

Patients

We enrolled 122 patients, who were allocated to the tapering
(N=81 (PsA, N=42; axSpA, N=39)) or no-tapering group
(N=41 (PsA, N=22; axSpA, N=19)). Baseline characteristics
were similar between both groups (table 2), except for sDMARD
use, sex and extend of joint involvement in PsA (see online
supplemental table 3). Medication use was similar between both
groups with adalimumab being the most frequently used TNFi.
One visit at 9 months was missing, with no missing values influ-
encing the primary outcome and missings for other outcomes
<5%, therefore all analyses were performed on a complete-case
basis.

Disease activity and medication use (efficacy)

All patients adhered to the prespecified treatment protocol and
according to our definitions, the PP population was therefore
the same as the ITT population (figure 1). Our primary Bayesian
analysis showed that the proportion of patients in LDA at 12
months was 69% for the tapering and 73% for the no-tapering
group: adjusted difference 5% (Bayesian 95% credible interval
(CI): —10% to 19%) confirming NI (figure 2). See online
supplemental tables 2 and 3 for the Bayesian sensitivity anal-
yses of proportion of LDA for diseases separately and for base-
line imbalances. The mean %DDD was 53% (95% CI (44% to
63%)) for the tapering and 91% (95% CI (85% to 97%)) for
the no-tapering group at month 12. Mean disease activity and
mean percentage of the TNFi dose during each timepoint (3, 6,
9 and 12 months) are shown in figure 3 and online supplemental
tables 4-6. The percentage of patients with PsA meeting MDA
during each time point is shown in online supplemental table 7.
The cumulative incidence of start or escalation of concomitant
medication was higher in the tapering group, and significantly
so for NSAID use: csDMARDs (only for PsA): 1 (2%) versus 1
(5%) (p=0.64); NSAIDs: 44 (549%) versus 10 (24%) (p=0.002);
glucocorticoids intramuscular: 24 (30%) versus 7 (17%)
(p=0.15); glucocorticoids intra-articular: 12 (15%) versus 3
(7%) (p=0.66); glucocorticoids oral: 3 (4%) versus 2 (5%)
(p=0.29) (see online supplemental table 8 for additional infor-
mation). Additional sensitivity analyses per diagnosis showed
slightly more NSAIDs use in the tapering group compared with
the no-tapering group: 21 (50%) versus 5 (23%) (p=0.035)
for PsA and 23 (59%) versus 5 (26%) (p=0.019) for axSpA.
For glucocorticoid use was this respectively: 12 (29%) versus
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Table 2 Baseline characteristics of T2T strategy treated patients (el Assessed for eigbilty (n=1,293)

with PsA and axSpA with or without tapering

Excluded (n=1,171)

T2T with = Not meeting inclusion criteria (n=950)
o Age<16 (n=4)
tapering T2T without ® pattming et (n=1)
Characteristic (N=81) tapering (N=41) o Not using TNFi or using <50%
of DDD (n=350)
. . d ductic
Diagnosis, n (%) e
Not in LDA (n=232)
PsA 42 (52) 22 (54) o Expected follow-up <12
months (n=18)
axSpA 39 (48) 19 (46) o Oherfotra
musculoskeletal activity,
Female, n (%) 28 (35) 20 (49) . F:Z:Z;)S’J‘c‘a”aaors' etc)
Age in years at inclusion, mean (SD) 50 (14) 52 (15) e e sein
12 disease activity, fear of flare-

Disease duration at inclusion, years, median 11 (5-21) 5-21) rodosed 22 up, medication non-
(IQR) ;: inet rendomiaton
Rheumatoid factor positivity, n (%) - (64/64 3(7) 1 (5)

1 - 1

Anti-CCP positivity, n (%) - (64/64 PsA) 0(0) 1(5) Allocated to T2T strategy with tapering (n=81) Allocated to T2T strategy without tapering (n=41)
HLA-B27 positivity, n (%) - (58/58 axSpA) 34 (87) 18 (95) Do satrocoe ot e ention (101 L Dt tocee ocmeed mervetian (1-0)
CASPAR criteria, n (%) 34 (81) 17 (77)

ASAS criteria, n (%) 35 (90) 17 (89) l l
Concomitant psoriasis, n (%) 39 (48) 18 (44) — {EEelcwUn N S—

Concomitant IBD, n (%) 4(5) 2 (5) Discontinued tapering group (n=0) Discontinued no-tapering group (n=0)

BMI (kg/mz), mean (SD) - (121/122) 27 (4) 26 (4)

Monoarticular/oligoarticular as PsA type, n (%) 27 (64) 7(32) l T s | l

- (64/64 PsA) Per-Protocol analysed (n=81) h - Ij’er-Protoccl analysed (n=41)

Erosive disease, n (%) - (64/64 PsA) 13 (31) 8 (36) temon T trem amaoed (rekt) temton o trom st (k)
Sacroiliitis on radiographic imaging, n (%) - 25 (64) 11 (58) o Peedomanab (=0 T Deedomanabs (=0

(58/58 axSpA)

Figure 1 Flow diagram regarding enrolment, randomisation to a

Disease activity, mean (SD) X ° : o
PASDAS - (64/64 PSA) 1.60 (1.26) 163 (0.98) T2T strategy with or without tapering, foIIow.-up and per—protocgl 3
ASDAS - (57/58 axSph) 134(087) 1.21 (061) and intention-to-treat analyses of patients vyl_th PsA and_ axSpA in the 8.

: DRESS-PS study. axSpA, axial spondyloarthritis; DDD, daily defined dose; @

Number of previous bDMARD, n (%) . . .. - . o

0 6105 26 63) DRESS-PS, I?gse REductlon'Strategy §tydy in Psonayc'arthntl's.and a)flal g

Spondylartritis; LDA, low disease activity; PsA, psoriatic arthritis; TNFi, o
! 14017) 13(32) tumour necrosis factor inhibitors; T2T, treat-to-target. S
>2 6 (7) 2(5) =

Duration of current bDMARD use, years, median 2 (1-6) 2 (2-7) ‘%

(IQR) 0 (0%) (p=0.48) (oral) for axSpA. The cumulative incidence of -

Current bDMARD use, n (%) flare was 85% in the tapering and 78% in the no-tapering group
Adalimumab 62 (77) 28 (68) (p=0.32). At 12 months, of the patients in the tapering group,
Etanercept 10 (12) 6 (15) 58/81 (72%) patients remained tapered, of whom 23/58 (28%
Certolizumab pegol 2(2) 1(2)

Golimumab 2(2) 1(2)
Infliximab > (6) 5 (12) Per—Protocol analyses, whole group - Bayesian - ° i

Current csDMARD use, n (%) |
None 63 (78) 31(76) i
Methotrexate 9(11) 6 (15) Per—Protocol analyses, PsA — Bayesian - e :

Hydroxychloroquine 0(0) 1(2) i
Leflunomide 6 (7) 3(7) Per—Protocol analyses, axSpA — Bayesian ® ;
Sulfasalazine 2(2) 0(0) :
Azathioprine 1(1) 0(0) ) :

Current NSAID use, n (%) 26 (32) 14 (34) Per—Protocol analyses, whole group — Frequentist 4 e ;

Anti-CCP, anti—cyclic citrullinated peptide; ASAS, Assessment of SpondyloArthritis :

international Society; ASDAS, Ankylosing Spondylitis Disease Activity Score; axSpA, Per-Protocol analyses, PsA — Frequentist >

axial spondyloarthritis; bDMARD, biological disease modifying anti-rheumatic :

drug; BMI, body mass index; CASPAR, Classification Criteria for Psoriatic Arthritis; ) :

¢sDMARD, conventional synthetic DMARD; HLA-B27, human leukocyte antigen B27 Per-Protocol analyses, axSpA - Frequentist ° !

; IBD, inflammatory bowel disease; NSAID, non-steroidal anti-inflammatory drug; —50-10 0 10 20 3

PASDAS, Psoriatic Arthritis Disease Activity Score; PsA, psoriatic arthritis; T2T, treat- Favours tapering  Favours no tapering

to-target.

Figure 2 Difference in proportion of LDA according to Bayesian and
frequentist per-protocol analyses with a non-inferiority margin of 20%.
4 (18%) (p=0.13) (intramuscular); 10 (24%) versus 2 (9%) Differences in proportion of LDA are reported with point estimates
(p=0.28) (intra-articular); 2 (5%) versus 2 (9%) (p=0.38) (oral) and the corresponding 95% Cls. The dotted line represents the non-
for PsA and 12 (31%) versus 3 (16%) (p=0.34) (intramuscular); inferiority margin of 20% (see online supplemental table 1). axSpA,
2 (5%) versus 1 (5%) (p=0.69) (intra-articular); 1 (3%) versus axial spondyloarthritis; LDA, low disease activity; PsA, psoriatic arthritis.
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A. Disease activity: PSA B. Disease activity: AxXSpA
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Figure 3 Mean disease activity and %DDD of T2T strategy treated
patients with PsA (A and C) and axSpA (B and D) with or without
tapering at baseline, 3, 6, 9 and 12 months (per-protocol/intention-to-
treat population). Disease activity was measured by the PASDAS for
PsA and ASDAS for axSpA. The disease activity is displayed as a mean
with their corresponding 95% Cl. Both the disease activity and percent
of patients with their corresponding %DDD are displayed at each time
point. ASDAS, Ankylosing Spondylitis Disease Activity Score; axSpA, axial
spondyloarthritis; bDMARD, biological disease modifying anti-rheumatic
drug; %DDD, percentage of daily defined dose; PASDAS, Psoriatic
Arthritis Disease Activity Score; PsA, psoriatic arthritis; TNFi, tumour
necrosis factor inhibitors; T2T, treat-to-target.

of the total group) were able to discontinue their TNFi. Another
23/81 (28%) of the patients could not taper of whom 18/23 (22%
of the total group) were reinstalled on 100% of their TNFi dose
and 5/23 (6% of the total group) patients switched their TNFi to
another bDMARD due to AEs (N=1) or loss of LDA (N=4). In
the no-tapering group, one patient discontinued TNFi therapy
due to adverse events and did not switch to another bDMARD.

Safety

For SAEs similar results were seen between both groups, with
the occurrence of nine SAEs in total (table 3 and online supple-
mental tables 9 and 10) and no deaths.

Function, quality of life and radiographic outcomes

Mean function and quality of life did not differ significantly
between both groups at any time point (table 4 and online
supplemental table 11 for diseases separately). In PsA, for the
tapering group the median SENS was 4 (IQR, 0.75-11) at
baseline and 4.25 (IQR, 1.25-13) at follow-up. For the no-ta-
pering group this was respectively, 7.25 (IQR, 2.25-16.25) and
8 (IQR, 2.25-16.75). For the median erosion score and joint
narrowing between both groups, see table 5. The SDC was 1.5.
The distribution of progression was similar in both groups apart

from a few very slightly higher progressors in the tapering group
(table 5 and online supplemental figure 1).

DISCUSSION

Our results indicate that a T2T tapering strategy is an effective
and safe alternative to a T2T full dose continuation strategy in
patients with PsA and axSpA with stable LDA using TNFi. The
strategy resulted in non-inferior disease control, and a sizeable
reduction in TNFi use.

Our findings seem to be in line with other studies on T2T
tapering strategies with biologicals in different diseases, although
outcomes vary, depending on the level of T2T execution and the
primary outcome. In the DRESS study in RA, NI was shown for
occurrence of major flare and disease activity in patients with
RA,’ although in the smallerSTRASS study tapering showed to
be somewhat inferior, possibly due to suboptimal T2T execu-
tion.”! In the psoriasis CONDOR study, NI was demonstrated
numerically for the secondary outcome Dermatology Life
Quality Index score, but not for the primary outcome Psoriasis
Area and Severity Index score.”> The NI margin for the latter
outcomes might well have been too stringent, emphasising the
importance for the correct choice of NI margin.

Although the treatments for several inflammatory diseases
are similar, differences in ease of monitoring or consequences
of flaring influence the feasibility of the T2T strategies. A T2T
tapering strategy in psoriasis is conceptually easiest to monitor,
assess and treat with visible improvement after treatment adapta-
tion and without risk of damage from this non-scarring disease.
T2T tapering strategies in PsA and axSpA seems likewise rela-
tively safe and easy to monitor. In comparison, in IBD these
strategies may be much more challenging as monitoring disease
activity is harder and consequences of flare may be more severe,
potentially causing complications such as fistulas and even bowel
surgery.”

Strengths of our study include the high internal validity due
to our randomised design, inclusion of the intended number of
participants with nearly 40% of eligible patients participating in
our trial, and good data integrity with no missing data for our
primary outcome. Protocol adherence was high, shown by all
patients in the tapering group and no patients in the no-tapering
group initiating tapering. This also illustrates the acceptability of
the treatment strategy for patients and their care providers. The
choice for a Bayesian instead of a frequentist approach has had
the advantage that adequate precision could be attained with less
patients in a smaller time frame, because priors could be based
on knowledge from earlier studies in a comparable disease.
Frequentist sensitivity analyses showed that the prior did not
impact the point-estimate. Lastly, generalisability seems good, as
we used broad inclusion criteria, and implemented T2T using
readily available measures.**

Potential limitations of our study are; first, the open-label
nature, potentially causing nocebo effects and incorrect attribu-
tion resulting in a perception of a higher disease activity status
and flares because of tapering. We expect this should have led
to a bias in the conservative direction (towards inferiority), but
cannot exclude a bias towards the desired outcome (towards
non-inferiority). However, the open nature of our trial is more
generalisable, as the communication to patients is more akin
to tapering in clinical care. Furthermore, we combined both
subtypes of spondyloarthritis, with the risk that the effect of
tapering may differ between patients with PsA and axSpA, but
sensitivity analyses showed that the effect did not differ between
both diseases. Of note, the outcome of NI of the T2T tapering
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Table 3  Occurence of (serious) adverse events with adjusted difference in T2T strategy treated patients with PsA and axSpA with or without

tapering

T2T strategy with tapering (N=81) (N=41)

T2T strategy without tapering Incidence rate ratio (IRR) or

relative risk (RR)

Any adverse event
Number of events:
Incidence rate (events/patient-year) (95% Cl), IRR
Cumulative incidence of adverse events:

176
2.18(1.88 t0 2.53)
75

Number of patients: 0.93 (0.84 t0 0.97)
Proportion (95% Cl), RR

Serious adverse events

Any serious adverse event
Number of events: 6

Incidence rate (events/patient-year) (95% Cl), IRR
Cumulative incidence of serious adverse events:

0.07 (0.03 t0 0.17)
6

Number of patients: 0.07 (0.03 t0 0.16)
Proportion (95% Cl), RR

Adverse events of interest

Any infection
Number of events: 85

Incidence rate of any infection (events/patient-year)
(95%Cl), IRR

1.05 (0.85 to 1.30)

86
2.09 (1.69 to 2.58)
31
0.76 (0.60 to 0.87)

3
0.07 (0.02 to 0.23)
3
0.07 (0.02 to 0.21)

38
0.92 (0.67 to 1.27)

24
0.59 (0.42 t0 0.73)

14
0.34(0.21 to 0.50)

1.04 (0.80 to 1.35)

1.22 (1.01 to 1.48)

1.02 (0.26 to 4.09)

1.02 (0.27 to0 3.90)

1.14 (0.78 t0 1.67)

1.04 (0.77 to 1.41)

0.93 (0.55 to 1.58)

Cumulative incidence of infections: 49

Number of patients 0.60 (0.49 to 0.71)
Proportion (95% Cl), RR

Cumulative incidence of infections (grade >2): 26

Number of patients 0.32 (0.23 t0 0.43)
Proportion (95% Cl), RR

Cumulative incidence of infections (grade 3/4): 1

Number of patients 0.01 (0.00 to 0.09)

Proportion (95% Cl), RR
Any injection reaction
Number of events: 9
Incidence rate of any injection reaction (events/patient- 0.11 (0.06 to 0.21)
year) (95%Cl), IRR
Cumulative incidence of injection reactions: 9

Number of patients 0.11 (0.06 to 0.20)
Proportion (95% Cl), RR

1

0.02 (0.00 to 0.17) 0.54 (0.04 to 7.96)

6

0.15 (0.07 t0 0.32) 0.77 (0.27 to0 2.16)

6

0.15 (0.06 to 0.30) 0.77 (0.30 to 2.00)

Comparison of intervention group to control group. Of the total 122 patients, 16 patients did not experience an adverse event from any cause during the study period
(intervention: 6 and control: 10). No grade 4 or 5 adverse events or deaths unrelated to adverse events occurred during the study period.

axSpA, axial spondyloarthritis; PsA, psoriatic arthritis; T2T, treat-to-target.

strategy is not only dependent on the percentage of patients that
can taper or stop, but mostly on the implementation of the T2T
strategy and the effectiveness of increased or restarted dosing
on disease activity. We did not anticipate effect modification
between the two closely related diseases and this was confirmed
in the analyses stratified by disease. The use of SENS, which is
intended for RA instead of PsA, also limits the strength of our
conclusions of radiographic progression. Another potential
limitation is the fact that we based our T2T on a flare definition
that has not been formally validated, as validated flare criteria
are absent for PsA and axSpA. However, we did use validated
disease activity measures to base the flare criteria on. Also, for
axSpA we used the previously determined minimally clinically
important worsening'® and interestingly, our ‘guesstimated’
minimally clinically important worsening for the PASDAS in PsA
of 0.9 turned out to be not that far from the recently determined
formally minimal important worsening of 0.7.%

A final potential limitation would be suboptimal execution
of the T2T tapering or continuation strategy which could
jeopardise the study conceptually in three ways. First of all,

tapering could have been executed too reluctantly, resulting
in a NI outcome, but no to low bDMARD dose reduction.
The study would then in fact infer true and valid NI, but the
tapering strategy would not provide any other benefits, so this
NI would be a moot point. In light of the approximately 40%
DDD reduction difference between the strategies this is clearly
not the case. It remains possible that a more protocolised T2T
tapering strategy would have achieved an even higher reduc-
tion of TNFi, although then it also might not have reached
NI regarding disease activity. Second, tapering could have
been executed well, but T2T could have been done subopti-
mally. This would have resulted in differences in proportion
of patients in LDA between the groups, and the strategy would
then not be non-inferior. This was however not seen in our
data. Third, tapering and T2T could have been done optimally,
but result in the exchange of bDMARDs for other medica-
tion such as NSAIDs, glucocorticoids or other DMARDs. This
would result in a correct claim of NI, but without the associ-
ated benefits in medication use. No relevant increase in use of
other DMARDS and glucocorticoids were seen in our data. In
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Table 4 Questionnaires of function and health status at baseline, 3, 6, 9 and 12 months in T2T strategy treated patients with PsA and axSpA with (intervention) or without (control) tapering (per-

protocol/intention-to-treat population)

12 months

9 months

6 months

3 months

Baseline

Intervention Control 95% Cl difference  Intervention Control 95% Cl difference  Intervention Control 95% ClI difference Intervention Control 95% ClI difference

Control

Intervention

Function

(~0.07 to 0.34)
(-2.11 to 0.44)

0.53 (0.58)
2.17 (2.04)

Control

0.39(0.51)
3.01(2.38)

(=0.17 t0 0.25)
(-1.93 t0 0.79)

0.46 (0.52)
2.58(2.08)

Control

0.42 (0.55)
3.15(2.58)

(-0.03 10 0.33)
(~1.50 to 0.98)

0.47 (0.53)
2.50 (2.05)

Control

0.32 (0.44)
2.76 (2.29)

(-0.11 t0 0.26)
(-137t0 1.11)

0.45 (0.54)
2.48(1.93)
Control

0.38 (0.47)
2.61(2.31)

0.39 (0.51)
2.03 (1.86)

Control

0.35 (0.47)
2.59(2.32)

HAQ-DI
BASFI

95% ClI difference
(~0.08 to 0.06)
(-3.82t01.49)

Intervention
0.79 (0.19)

44

95% CI difference
(~0.10 to 0.04)
(-4.03 t0 1.47)

Intervention
0.81(0.17)

44

95% CI difference

(=0.07 t0 0.05)
(-4.61 t0 0.66)

Intervention
0.81(0.14)

44

95% CI difference
(~0.07 to 0.06)
(-2.90 t0 2.41)

Intervention
0.80 (0.17)

a3

Intervention
0.81(0.13)

44

Health status
EQ-5D-3L

SF-12
PCS

0.78 (0.19)

@3

0.78 (0.22)

)

0.80(0.18)

)

0.80 (0.16)

3

0.81(0.15)

44

(7.0)
53

(7.0)

(6.6)
53

(7.4)

53

(7.2)

54

(6.8)

6.7)

(7.1)

(6.6)
55

(7.5)

(-3.68 to 4.06)

52 (1)

(-3.74 10 3.46)

(-2.47 10 5.42)

52 (11)

(-4.15 to 3.39)

52 (10)

53(10)

SF-12 MCS

(8.8)

(8.8)

97

(9.4)

98

(7.8)

435 (3.47) 4.83 (3.71) (-1.54 t0 2.51)

(-1.95 to 2.14)

3.82(3.02) 4.56 (2.86) (~0.96 to 2.46) 4.72 (3.81) 5.12 3.71) (~1.80 to 2.60) 4.57 (3.20) 4.67 (4.19)
Index (HAQ-DI), ranges from 0 to 3, with higher scores indicating lower functioning. Not all patients fi

3.50 (2.79)

4.70 (3.27)
All values are expressed as a mean (SD); Health Assessment Questionnaire-Disal

ASAS-HI

tions. The BASFI

Functional Index (BASFI), range 0-10 with a higher score indicating a higher degree of functional

=
51
3
=1
<
=
o
£

nges from 0 to 1

g lower health status. The ASAS-HI

al Society-Health Index (ASAS-HI) ranges from 0 to 17, with a higher score

better health statu

, 76:2,79:3, T12: 1 missing).

, of the in total 58 patients with axSpA, not all patients ful

axSpA, axial SpondyloArthritis; PsA, Psoriatic Arthritis; T2T, Treat-to-Target.

Table 5 Radiographic outcomes in T2T strategy treated patients
with PsA with or without tapering

T2T with tapering T2T without

(N=42) tapering (N=22) P value
Progression >SDC (1.54), 5 (13) 2 (10) 0.78
n (%)
Progression >0.5, n (%) 17 (43) 7 (35) 0.58
Mean progression, mean 0.8 (1.4) 0.52 (0.82) 0.33*
(SD)
Median progression, 0.5 (0-1) 0.5 (0-1) 0.77t
median (IQR)
Not all patients had complete radiographs (intervention: 2 and control: 2 missing at
12 months).
*Welch T-test.

tWilcoxon rank-sum test.
PsA, psoriatic arthritis; SDC, smallest detectable change; T2T, treat-to-target.

addition, NSAID increase was much lower than the bDMARD
decrease and often temporary.

We chose the PASDAS as our disease activity measurement tool
for PsA because first it is a continuous composite disease index
with parametric distribution that best fitted our study design.
Also, it contains almost all domains necessary, and has suffi-
ciently been validated. It has the advantage over, for example,
MDA criteria that it is a continuous outcome, and that different
thresholds can be used. However, this measure has some draw-
backs such as the inclusion of the functional (dis)ability domain
(SF-12) which is different from the construct of actual disease
activity.”® This makes it prone to overestimating disease activity,
since functional ability can also be affected by many other
factors. In addition, the SF-12 requires an annual license fee,
which makes it less suited to use in clinical practice. Finally, the
calculation of the PASDAS is quite cumbersome, which could be
more problematic for usage in clinical practice where parametric
distribution is less important. Indeed, other composite indices
than the PASDAS are available, such as the Disease Activity
in Psoriatic Arthritis, MDA criteria, the Composite Psoriatic
Disease Activity Index, the Arithmetic Mean of the Desirability
Function and the GRAppa Composite scorE project, but they
have their specific drawbacks also. However, all things consid-
ered, the required variables for all composite disease indices are
largely comparable, therefore no major difference in workload is
to be expected and so far no other studies compared the validity
of T2T for any proposed composite disease indices in PsA, in an
RCT or clinical care. The PASDAS has proven to be feasible both
as T2T instrument as well as primary trial outcome. A final study
limitation could be the limited follow-up period. We do think 12
months follow-up is sufficient to capture (primary and second
order) effects of tapering, however, we anticipate an observa-
tional extension study to provide more insights in the long-term
effects of this T2T strategy.

CONCLUSION

In conclusion, our study shows that a stepwise T2T strategy with
tapering is non-inferior to a T2T strategy without tapering with
regard to maintenance of LDA at 12 months in PsA and axSpA.
Furthermore, TNFi use was strongly reduced, as the majority of
patients were able to maintain LDA with a lower dose, and about
a quarter were able to discontinue their TNFi. Implementing
T2T tapering strategies into practice will reduce TNFi use, and
thereby potentially AEs, patient burden, and costs.
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