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ABSTRACT

New biologic and small molecule targeted agents have expanded the armamentarium of
Spondyloarthritides (SpA), allowing more therapeutic options for patients who do not respond to
therapy. The implementation of the treat-to-target (T2T) strategy with close monitoring and frequent
treatment adaptations targeting disease remission has been proposed as the means to prevent
radiographic progression andlong-termadverse outcomes. Inthis project we willemploy the “University
of Crete Rheumatology Clinic Registry” to prospectively study in real-world practice musculoskeletal
and extraarticular disease activity, patient function, comorbidities, sociodemographics, imaging,
compliance to therapy and other lifestyle factors in axial and peripheral SpA patients. The predictive
value of these variables in long-term (2years) outcomes will be evaluated. We will also assess the
implementation of the T2T approach as well as its impact on long-term patients’ outcomes (quality
of life, productivity, adverse events). The successful completion of this study could pave the way for
improved and personalized therapy in patients with SpA.
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BACKGROUND AND STUDY RATIONALE
Spondyloarthritides (SpA) are chronic diseases which
cause inflammation at musculoskeletal as well as ex-
traarticular sites, result-
ing in heterogeneous
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icant decline in physical function and their capacity to
work. The chronic inflammatory state of SpA, as well as
the cumulative drug exposure are also associated with a
higher incidence of comorbidities in these patients, such
as accelerated atherosclerosis with resultant cardiovas-
cular disease, metabolic syndrome, osteoporosis with
fractures and gastroduodenal ulcers." In addition, SpA
are associated with a profound psychological burden,
with high prevalence of depression and anxiety,® as
well as widespread musculoskeletal pain (fioromyalgia)
caused by central pain sensitisation.®

Important steps to improve the management and out-
comes of patients with SpA have been accomplished
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over the past decades, most notably by the development
of validated, reliable metrics for the assessment of dis-
ease activity which directly relate to long-term outcomes
and the recognition of the importance of early diagnosis
and prompt initiation of effective therapy.* Moreover, the
concept of tight follow-up of patients with appropriate
treatment adaptations in a treat-to-target (T2T) approach
has also been introduced.®® In this regard, disease remis-
sion (or at least low disease activity) is the aim of therapy
and the only means to prevent radiographic progression
and long-term adverse outcomes.”

These steps were complemented by the breakthrough
expansion of the therapeutic armamentarium for SpA,
which now includes not only non-steroidal anti-inflamma-
tory drugs (NSAIDs) and conventional synthetic disease
modifying antirheumatic drugs (csDMARDs), but also
biologic DMARDs (bDMARDs) and, recently, targeted
synthetic DMARDs (tsDMARDs).8°

Notwithstanding these important steps, many patients
of everyday clinical practice do not achieve low disease
activity (LDA), let alone remission, even with the newest
bDMARD and tsDMARD therapies.™ In a recent analysis
of SpA patients from the Hellenic Registry of Biologic
Therapies (HeRBT) from 8 rheumatologic centres in
Greece it was found that 58% of patients with axial
disease and 80% of patients with peripheral joint involve-
ment never achieve a state of inactive disease at any
time point within the 1st year of TNFi therapy.!" In these
patients it is not known if a T2T strategy was imple-
mented as the T2T recommendations by the European
Rheumatology Society (EULAR) were only recently
issued.'>'® and the feasibility, as well as the efficacy of
the proposed strategy is still not well documented. In
another analysis of the same registry for patients with
rheumatoid arthritis (RA) on bDMARDSs, not achieving
sustained low disease activity or remission had adverse
impact on long-term patient function and the accrual of
serious adverse events.™ However, in SpA there are no
studies comparing long-term outcomes (beyond one
year of therapy) of patients treated to target compared to
those of usual practice.

SpA patients are frequently treated with high-cost drugs,
resulting in a significant financial burden on healthcare
system.” Using these drugs in patients who will not
respond to therapy, besides the significant cost, places
patients in potential risks without benefit. Multiple RCTs
and registry studies have explored for potential predic-
tors of response to treatment with bDMARDs. Male sex,
higher C-reactive protein (CRP) and better function at
treatment start were associated with better response
to therapy in axial SpA (AxSpA), however with a mod-
erate effect size."''® Strong —and preferably modifiable
— clinical variables at baseline or during therapy that can
determine the outcome are not yet known.
Comorbidities in patients with SpA have been shown to

have an adverse impact on many patient outcomes, such
as functional disability, quality of life, work productivity
and mortality.'-'®* Comorbidities can also affect adverse
event incidence during treatment, such as infections.
The predictive value of higher comorbidity index on treat-
ment response in SpA patients has not been sufficiently
studied, however, recent studies from registries indicate
that comorbidities may affect short-term response to
therapy with TNFi2%2" and more research in this direction
is necessary.

Treatment response could also be affected by sociode-
mographic factors (eg, education, employment), patient
lifestyle (exercise, diet, and smoking),?>2* and by com-
pliance to therapy. Even though most data come from
studies in RA patients, it is shown that there is a high
rate of therapy non-compliance? and this could have an
adverse impact on long-term prognosis.2® EULAR has
highlighted the importance of patient education regarding
their disease course and management and the effective
implementation of lifestyle changes that can improve
outcomes, such as exercise and smoking cessation in
its recent recommendations.?’-2°

In addition to randomised clinical trials (RCTs), well-struc-
tured patient registries are important tools to evaluate
treatment effects in “real-world” patients and provide
with answers to many types of research questions rele-
vant to clinicians.®® Advantages of registries include the
diverse population of patients assessed in daily practice,
many of which would be excluded from RCTs due to their
stringent exclusion criteria (eg, patients with co-morbid-
ities, non-compliance, or specific previous or ongoing
co-therapies),® the long follow-up time of monitoring
and the possibility to explore for new associations, or
predictors of a treatment outcome.

AIMS OF THE STUDY

The aims of the present study are:

1. To assess the extent of the implementation of T2T
strategy in SpA patients of real-world practice, to
explore the reasons of possible non-implementation
and to evaluate the impact of this therapeutic strategy
in the long-term (2 year) prognosis of these patients
compared to usual practice.

2. To use validated metrics and collect prospective,
accurate, relevant, complete, and up-to-date data
of disease parameters, comorbidities and patient
lifestyle factors and compliance and evaluate their
predictive effect on disease outcomes (safety, func-
tion, quality of life, productivity and health indices) in
SpA patients starting/switching to a new therapy.

METHODS

Study design

This study has a prospective design, and it will take
place in the Rheumatology Department of the University
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Hospital of Heraklion and the University of Crete, Medical
School. It has been approved by the Ethics Committee
of the University Hospital of Heraklion. Consecutive
patients will be enrolled, after their consent, according
to the following inclusion criteria: a) adult (=18 years old)
patients with AxSpA or peripheral SpA (perSpA) including
psoriatic arthritis (PsA) diagnosed by a rheumatologist,
b) regular follow-up at the outpatient department of our
hospital or the Rheumatology one-day infusions’ Clinic,
and at least 1 visit within the first semester of the study,
and c) any prescribed therapy for SpA including NSAIDs,
csDMARDs, bDMARDs, or tsDMARDs.

Questionnaires regarding patient characteristics, comor-
bidities, and disease and treatment characteristics will
be collected from patients and physicians at baseline
(specific parameters outlined below). After recruitment
(months O - 6), patients will be prospectively followed-up
for 2 years (months 7 — 30) and the implementation of
T2T strategy or not (and reasons) will be monitored,
along with patient reported outcomes and disease
activity scores at specific timepoints (outlined below).
Additionally, all adverse events and treatment switches
will be recorded at the time they occurred.

A target of at least LDA, based on Ankylosing Spondylitis
Disease Activity Score (ASDAS) in AXSpA patients and
Disease Activity In Psoriatic Arthritis (DAPSA) index in
peripheral SpA and PsA patients will be set for all patients.
A follow-up will be considered as compatible with the T2T
recommendations if; (a) the patient is re-evaluated within 3
or 6 months according to the guidelines (see below) and
(b) disease activity measured using the aforementioned
indices is used as a guidance for any necessary treatment
modifications. The T2T approach requires adaptation of
treatment using the best available therapeutic choices
when a patient has not reached the predefined treatment
target. In this study, treatment modifications will include
increasing the dosage, addition or switching to a new b-/
ts-/csDMARD(s), administration of NSAIDs (in AxXSpA)
and short-course systemic corticosteroids (in PerSpA) or
intraarticular steroid injections (in both AXSpA and PerSpA).

Follow-up intervals and variables collected

As this is a non-interventional study, patient re-assess-

ment intervals will follow the nationally and internation-

ally-issued guidelines, according to which patients with
moderate or high disease activity should be re-assessed
every (maximum) 3 months, while patients with low dis-

ease activity or remission may be re-evaluated every 6

months. From each patient, the following variables will be

collected at inclusion visit and/or at regular (3-6-month)
follow-up intervals:

* Patient characteristics: Socio-demographics
(gender, date of birth, education, employment, resi-
dence, marital status) and lifestyle (smoking, alcohol,
exercise, diet).

* Disease characteristics: Date of diagnosis, axial
and/or peripheral disease involvement, extraarticular
manifestations, SpA classification criteria, imaging
(X-Rays and MRI), disease activity and patient
function indices (BASDAI, ASDAS,*2 BASFI,** HAQ,**
DAS28, DAPSA®) and extraarticular manifestations’
activity indices [psoriasis body surface area (BSA),
LEIL* dactylitis count, Inflammatory Bowel Disease
flare and uveitis flare (Yes/No)).

* Treatment characteristics: Previous treatments (drugs,
treatment duration, reason of stop), ongoing drugs
(name and dosage of main and concomitant disease
treatments, treatment discontinuations and reasons), and
compliance to ongoing therapy (MARS-5).%

* Quality of life, productivity and health Indices:
EuroQol 5D (EQ-5D), ASAS-HI,*® PSAID,* Hospital
Anxiety and Depression Scale (HADS) and Work
Productivity and Activity Impairment questionnaire
(WPAI).

* Comorbidities: All comorbidities, with an empha-
sis on those included in the Rheumatic Disease
Comorbidity Index (RDCI).

» Adverse events: All adverse events occurring during
follow-up (MedDRA recording system; https://www.
meddra.org/fag/meddra-general); grading according
to Common Terminology Criteria for Adverse Events
(CTCAE) v.5.

Finally, a questionnaire (provided inthe Supplemmentary
File) will be filled by treating physicians after each patient
encounter regarding the application of the T2T approach
and the reason this might not be applicable or feasible in
those patients whose therapy is not intensified despite
non achievement of therapy targets.

Database

Data will be captured using the University of Crete
Rheumatology Clinic Registry (JCRCR), a web-based
platform developed in collaboration with the Center for
eHealth Applications and Services (CeHA) at the Institute
of Computer Science, Foundation for Research and
Technology — Hellas (ICS-FORTH). UCRCR employs
strict security specifications and anonymized patient
data, in line with the General Data Protection Regulation
(GDPR) and serves as a tool for monitoring patients with
immune-mediated systemic diseases of single-center
as well as multicenter studies. The database is built
to manage a vast array of heterogeneous patient and
disease related data and follow-up their changes in time,
while it allows for real-time customised exports of data
for further analysis.

Study outcomes
We will assess for the attainment of low disease activity
and remission, as well as other treatment outcomes
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(quality of life, health and function indices, productivity,
and adverse events) in patients who were treated or not
treated based on the T2T recommendations. As this
is not an interventional trial, the length of time over the
two years that a patient was followed according to the
T2T strategy will be used to classify patients between
the T2T and non-T2T strategy. We also plan to evalu-
ate the burden of comorbidities in these patients and
its accrual during the study and patient compliance to
therapy. Predictors of treatment response will be sought
among these and other baseline and early on-treatment
variables.

Statistical analysis

Statistical analysis (months 31-36) will include descrip-
tive results on demographics, proportion of patients with
low disease activity and remission, comorbidity indices,
compliance, and the implementation of the T2T strategy.
Multivariable regression and mixed effects models will be
employed to explore predictors of attainment of treat-
ment targets and of long-term (2-year) treatment out-
comes among baseline and early on-treatment clinical
and demographic characteristics. Due to the phenotypic
heterogeneity of SpA, we aim to enroll at least 300 pa-
tients, which will allow for statistically robust results to be
obtained.

ANTICIPATED RESULTS AND PROJECT
SIGNIFICANCE

Complementary to randomised controlled trials, regis-
try-based studies of real-world patients are important
tools to assess long-term effectiveness, safety and
pharmacoeconomic data when new therapies and
treatment strategies are applied, while they can correlate
clinical response with parameters such as comorbidities,
co-administered therapies and patient’s compliance. The
treat-to-target approach has been found effective in RA
and there are indications that it can be effective also in
SpA patients, although this is not yet proven.

The significance of the study lies in the following aspects:
1. We will quantify the level of effective control of inflam-
matory burden in patients with SpA in daily practice.

2. The level of the T2T strategy implementation and the
reasons for non-implementation in patients who have not
reached treatment targets will be evaluated.

3. The study will assess factors which could possibly
be associated with treatment response in SpA, such as
several validated disease indices, treatment character-
istics and non-commonly collected clinical and patient
variables, like comorbidities, sociodemographics and
compliance.

4. The predictive value of these factors and the evalua-
tion of the effectiveness of the T2T approach regarding
long-term patient outcomes will be explored.

Thus, the successful completion of this study could

pave the way for improved and personalised therapy in
patients with SpA.
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Questionnaire to Physicians concerning Treat-to-Target strategy in SpA

Patient’ s NAM:......cooeeeieeieieeeeee et e e Date: ..................

In present clinical visit, patient has:

e Axial SpA, with ASDAS: [ k 1,3 (inactive), [ ]< 2,1 (low disease activity), [ ]>2.1 (high disease activity)
[If £3 months since last treatment switch, ASDAS improvement: |:|2 1,1 (clinically important) or |:| <1,1]

[l []

e Peripheral SpA with DAPSA: I:I < 5 (remission) |:|<15 (LDA) |:| >15 (moderate/high disease activity)
[If 1st trimester of current therapy, DAPSA improvement: |:|>50% n |:|<50% since therapy start]

e Psoriatic arthritis fulfilling criteria for minimal disease activity (MDA) (=5/7 criteria among:
C17ices<1 [Isice6< 1 [IBSA<3% [ IEnthesitis <1 [ ]VAS global <20 [[JVAS pain <15 [JHAQ <0.5)

Please circle one number that best represents your decision in respect to patient’s drug treatment:

1. Treatment target is achieved, treatment intensification is not necessary

2. Intensification of drug treatment

Drug treatment is not modified/intensified despite targets not achieved, due to:

3. Satisfactory clinical picture/largest possible improvement in a patient with significant articular damage
4. Disease flare, probably transient, in a patient previously having long-term low disease activity/remission
5. Concurrent fibromyalgia/non-inflammatory pain which affects disease activity indices

6. Comorbidities / Fragility

7. No alternative drug treatments

8. Patient does not wish treatment intensification

9. Other reasons for not modifying/intensifying drug treatment (eg. patient does not receive his treatment

properly). Please describe:
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COMORBIDITIES BURDEN AND IMPLEMENTATION OF THE TREAT-TO-TARGET STRATEGY
IN PREDICTING REAL-WORLD PATIENT OUTCOMES IN SPONDYLOARTHRITIDES

EpwTtnUatoAOyLo Latpou yLa OEPATTEVTIKN GTPATNYLKA

BdocelL tpokaBopLlopnéVou oTOXOoU OTLC IITA

OVOUOTENMWVUHO AGOEVOUG:.........eeeeeiieeiireiieeeiee e Huepopnvia: ..................

O aoBevic €xeL otnv mapouca eniokedn:

e Afovikn InA, ue ASDAS |:|< 1,3 (Udeon) |:|< 2,1 (xaunAn evepyotnta), |:|22.1 (vPnAn evepyotnta)
[Eav 1° tpiunvo Jepanciac, BeAtiwon ASDAS: |:|2 1,1 (kKAwvika onuavtikn) n |:|<1,1 ]
[] ]

o Nepudepwkn InA pe DAPSA [k 5(0deon) [k15 (xaunAr evepydtnta) [ 215 (wétpia/ubni evepyétnta)
[Eav 1° tpiunvo Gepanciac, BeAtiwon DAPSA: |:| >50% n |:| <50% amno v évapén]

e  Wwplaowki apBpitida ou mAnpot kpttrjpla yia minimal disease activity (MDA) (=5/7 ano:
[11ice8<1 [lsice6< 1 [IBSA<3% [JEvBecitida <1 [JVAS global <20 [JVAS pain <15 [JHAQ<0.5)

Moleg evépyeleg Ba KAVETE WC TTPOC T OEPATTEVTIKA TOU OYWYA:

3. 'Exel emuteuyOei o mpokaBoplopévog otdxoc, S XpeLAleTal EVIATIKOMOLNGN TNC AyWYng
4. Tpomnonoinon / Evtatikonoinon tng GapuaKEUTIKAG AywynS

H evtatikomoinon tng dapUaKeUTIKAC aywyng 6ev Kpivetal anapaitntn Aoyw:

5. Ikavomowntikrg KAWVIKAG KOV / HéEyLotng Suvartrg BeAtiwong acBevoUc e ONUOVTLKEC
SoULKEG BAGPEG
6. E€apong vooou, mibavotota mapodikng, o a.o0evr] o€ TponyoUEVN Xpovia XapnAn evepyotnta
vooou/Udeon
7. Suvumdpyouaoag tvopualyiog / mévou anod pn pAsypovwdn awtia mou emnpedlel Toug Seikteg
€VEPYOTNTAG VOOOU
8. Zuvvoonpotitwv/ euBpavototnTag
9. E&avrAnong evaAAaktikwv Bepaneiwv
10. O aoBevng 6ev emBUpEL eviaTikomoinon TNG aywyng
8. AAAoLAdyol tou Sev ylveTal evtatikonoinaon tng aywyng (m.x. o acBevig AapBavel mTANUUEAWS TNV
oywyn tou) Napakalw eplypaPte:
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