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Abstract

Objectives. To evaluate the extent to which internationally agreed treat-to-target recommendations were applied
in clinical practice in patients with axial spondyloarthritis.

Methods. Data were used from a web-based patient registry for monitoring SpA in daily practice in the Netherlands.
The extent to which treat-to-target was applied was evaluated through four indicators: the proportion of patients (i) with
>1 Ankylosing Spondylitis Disease Activity Score (ASDAS) assessed during a 1-year period, (i) having inactive disease/low
disease activity (i.e. ASDAS < 2.1), (i) in whom re-evaluation of ASDAS within recommended intervals occurred, and (iv)
with high disease activity (HDA, i.e. ASDAS >2.1) in whom treatment was adapted <6weeks after obtaining ASDAS >2.1.
Patients with HDA with treatment adaptations were compared with patients with HDA without treatment adaptations.
Results. In 185 out of 219 patients (84%), disease activity was monitored with >1 ASDAS during a 1-year period,
of whom 71 (38%) patients had a score below the target (ASDAS <2.1) at first measurement. Re-evaluation of
ASDAS <3months occurred in 11% and 23% of the patients with inactive disease/low disease activity and HDA,
respectively. Treatment adaptation occurred in 19 out of 114 patients (17%) with HDA. Patients in whom treatment
was adapted had significantly higher ASDAS (P <0.01), CRP levels (P<0.05) and physician global assessment
(P < 0.05) compared with patients without treatment adaptations.

Conclusions. Treat-to-target was applied to a limited extent in clinical practice in patients with axial spondyloar-
thritis. Available disease activity scores seemed not to be used for determining the frequency of re-evaluation nor
treatment adaptation.
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Rheumatology Key messages

« Treat-to-target is applied to a limited extent in clinical practice in patients with axSpA.
o Disease activity scores appear not to drive the frequency of re-evaluation nor treatment adaptation.
o Barriers to application of treat-to-target in patients with axSpA in practice should be studied.
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Introduction ) ) , o ,
by observational studies revealing a longitudinal associ-

ation between disease activity and radiographic pro-
gression in ankylosing spondylitis (AS), and studies that

Treat-to-target (T2T) is recommended as a management
strategy for axial spondyloarthritis (axSpA) [1, 2]. The

formulation of these T2T recommendations was justified
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showed that the impact of TNF inhibitors on spinal
radiographic progression is mediated by their effect on
disease activity [3-5]. In addition, achieving inactive dis-
ease (ID) is associated with improved physical activities
and work productivity, all contributing to better overall
functioning and health [6].

The international T2T recommendations for SpA, as
well as the ASAS-EULAR management recommenda-
tions for axSpA and the 2019 international ASAS quality
standard set for optimizing access, treatment and pa-
tient outcomes in axSpA, advise that disease activity
should be monitored regularly with validated outcome
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measures to evaluate whether treatment targets have
been achieved [1, 2, 7]. In axSpA, the AS Disease
Activity Score (ASDAS) is preferred; alternatively the
BASDAI can be used if CRP levels are not available
[8]. Both the International T2T recommendations for SpA
and the ASAS-EULAR management recommendations
for axSpA advise that treatment should be guided to-
wards predefined treatment targets. However, only the
T2T recommendations explicitly define the target as ID
or low disease activity (LDA) [2]. In addition, experts
from ASAS advise initiating or resuming treatment in
patients who have demonstrated clinically important dis-
ease worsening, defined as an increase in ASDAS of 0.9
points or more [9]. Furthermore, the T2T recommenda-
tions explicitly advise that the frequency of re-evaluation
should be dependent on prior disease activity scores. In
patients who have not achieved the target, disease ac-
tivity should be re-evaluated within 3 months. Evaluation
within  6-12months may be considered in patients
whose target is achieved.

Although the guidelines and management recommen-
dations propose regular monitoring of disease activity
and treatment towards predefined goals, clinicians re-
port feasibility concerns in daily practice [10]. In a review
of medical files of patients with axSpA in 2013, it was
shown that outcome measures for disease activity were
only collected in a limited proportion of patients, ranging
from 1% for the ASDAS to 51% for CRP levels [11].
Frequent monitoring of disease activity can be burden-
some to both patients and care providers. For example,
paper-based questionnaires are resource demanding in
terms of distribution, gathering, score calculation and
transfer of data into the existing electronic medical
records (EMRs) [12]. Integrating data collection into
EMRs could provide a solution for these feasibility con-
cerns, as patient reported outcome measures can be
collected electronically (ePROMs) with equal or less in-
vestment of time required. ePROMs generally provide
high-quality data and most patients prefer electronic
data collection [13, 14].

Since 2016, a web-based patient registry for monitor-
ing patients with SpA in daily practice in the
Netherlands (SpA-Net) has been in use (available at
www.mijnreumacentrum.nl) [15]. SpA-Net follows the pa-
tient journey in daily practice and facilitates monitoring
of various disease aspects, including comorbidities, pre-
scribed medication, adverse events and patient- and
physician-centred outcome measures for disease activ-
ity, physical functioning and overall health status.
Results over time are graphically visualized in a dash-
board, using colour-coding to aid quick interpretation.
These comprehensive up-to-date individual patient data
are readily available to the physician during consulta-
tions, which facilitate informed treatment decision mak-
ing based on a complete overview of the patient’s
history. In this particular situation where an electronic
monitoring tool is available, we were interested in what
the uptake of the T2T recommendations was. Therefore,
the aim of this study was to evaluate the extent to which
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internationally agreed T2T recommendations were
applied in patients with axSpA in rheumatology centres
supported by SpA-Net.

Methods
Design of the study and data collection

Data were used from SpA-Net, an electronic monitoring
tool, registered in the Netherlands Trial Registry (NTR
6740) [15]. The ethics committee of the University
Hospital Maastricht/Maastricht University determined
that the Medical Research Involving Human Subjects
Act did not apply as data were collected in routine care
and official approval was not required for this study.
Informed consent was obtained from each patient to
use data for research purposes.

Rheumatologists and (specialized) nurses were trained
to use SpA-Net in clinical practice and a standard oper-
ating procedure was provided for optimal record keep-
ing. Patients were instructed by their care provider(s) to
complete ePROMs in SpA-Net a few days prior to every
visit at home or in the hospital’s waiting room, where
touch-screen tablets were available. If needed, a care
provider offered assistance in completing the ePROMs
during the visit. Care-providers were not notified if
patients have completed a new outcome measure, nor
have high disease activity (HDA).

Study population
We used SpA-Net data from three participating centres
from different geographical areas in the Netherlands;
Maastricht University Medical Center is an academic
centre where a couple of SpA expert rheumatologists
work, Medisch Spectrum Twente is a large general
teaching hospital and VieCuri is a top clinical hospital.
For the present study, patients were selected if they
had a clinical diagnosis of axSpA for at least 6 months,
were enrolled in SpA-Net before January 2018, and had
at least one patient or physician reported outcome
measure registered in 2018 (January to December).
Patients were excluded if they had participated in other
clinical studies within this period.

Assessments

In SpA-Net, disease activity could be evaluated by CRP-
based ASDAS and/or BASDAI [8, 16]. CRP levels were
usually assessed prior to the clinical visit using standard
measurements. ID/LDA was defined as ASDAS <2.1 or
BASDAI < 4.0 and HDA was defined as ASDAS >2.1 or
BASDAI >4.0 [16, 17]. Overall functioning and health
was monitored with the ASAS Health Index (ASAS HI)
[18]. Physical functioning was measured with the BASFI
[19] and the HAQ for spondyloarthropathies [20]. Health
utility was measured with the EuroQoL 5 dimensions
and health-related quality of life with two summary
scores of the Medical Outcomes Study Short Form
Health Survey (MOS SF36): the physical and mental
component summary (SF36-PCS and SF36-MCS, re-
spectively) [21, 22]. Symptom duration was calculated
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as the time between the onset of symptoms and the first
ASDAS or BASDAI measurement in this study.

Study outcomes

The extent to which the T2T recommendations were fol-
lowed was evaluated through four indicators: the pro-
portion of patients () in whom disease activity was
assessed with at least one ASDAS measurement during
a 1-year period (January to December 2018); (ii) with 1D/
LDA at the first measurement; (iii) with ID/LDA or HDA in
whom the ASDAS was re-evaluated within 3, 6 or
12 months after the first measurement; and (iv) in whom
pharmacological treatment for axSpA was adapted with-
in 6 weeks after a first measurement of ASDAS HDA.

Of note, for the third indicator, we used an extended
time window of 1month, because in practice not all
patients receive an appointment exactly within 3, 6 or
12 months, respectively.

For the fourth indicator, treatment adaptation was
defined as increasing the dosage and/or frequency of
drugs, starting an additional drug or switching between
drugs. We investigated adaptations of the following
medications: NSAIDs, glucocorticosteroids, local steroid
injections, conventional synthetic DMARDs, targeted
synthetic DMARDs and biologic DMARDs (bDMARDs).
In parallel, we studied the proportion of patients with
HDA in whom treatment was discontinued or the drug
dosage and/or frequency of administration was
decreased and reasons for this. For this fourth indicator
a maximum period of 6weeks was accepted between
obtaining an HDA score and starting a new treatment,
as time delays might occur in clinical practice. For ex-
ample, time delays are expected as patients are
instructed to complete the questionnaires several days
prior to the actual visit and when patients need to be
screened for latent infectious diseases before com-
mencement of a biologic after a visit.

In extension to the fourth indicator, we evaluated
treatment adaptation based on clinically important
ASDAS worsening [9]. This was done by calculating the
proportion of patients in whom treatment was adapted
among those patients with ASDAS ID/LDA at the first
measurement, who showed a clinically important
ASDAS worsening (AASDAS +0.9) at a second meas-
urement, and consequentially changed from an ID/LDA
state to an HDA state. Nearly all analyses were repeated
with BASDAI instead of ASDAS.

Statistical analyses

Patient and disease characteristics were calculated with
descriptive statistics. Differences in characteristics be-
tween patients with ID/LDA vs HDA at the first available
measurement, and between patients with HDA in whom
treatment was adapted vs not adapted were compared
with an independent samples Student’s t-test, Mann-
Whitney U-test or the y2 test, whichever was appropri-
ate. Results were considered statistically significant
when P <0.05. Analyses were performed in R version
3.5.1 (R Foundation for Statistical Computing, Vienna,
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Austria) and IBM SPSS Statistics 24 (IBM Corp.,
Armonk, NY, USA).

Results

In total, 307 patients had a clinical diagnosis of axSpA
for at least 6 months, were enrolled in SpA-Net before
January 2018 and did not participate in other clinical tri-
als. Of these 307 patients, 219 (71%) also had at least
one patient or physician reported outcome measure reg-
istered in 2018. A significant difference was found for
the current and prior use of bDMARDs between patients
with or without at least one completed outcome meas-
ure in 2018 (53.0% vs 34.1%, respectively)
(Supplementary Table S1, available at Rheumatology on-
line). Disease activity was assessed at least once in
2018 in 185 out of 219 patients (84%) with the ASDAS,
and in 214 out of 219 patients (98%) with the BASDAI
(Fig. 1 and Table 1). In patients with at least one avail-
able ASDAS or BASDAI score in 2018, the average age
of the patients was 51 (s.n. 14) years at the first meas-
urement, average symptom duration was 21 (s.0. 14)
years and 41% were female (Table 2).

At the first measurement in 2018, 71 out of 185
patients (38%) had ID/LDA assessed with the ASDAS
and 83 out of 214 patients (39%) had ID/LDA assessed
with the BASDAI (Fig. 1). The mean symptom duration
was significantly lower in patients with ID/LDA com-
pared with patients with HDA and patients with ID/LDA
were more often male (Table 2). Scores for outcome
measures assessing disease activity, physical function,
and overall functioning and health were significantly bet-
ter in patients with ID/LDA compared with patients with
HDA. Patient and disease characteristics of patients
with BASDAI ID/LDA or HDA were comparable to
ASDAS ID/LDA or HDA (Table 2).

In patients who had HDA at the first measurement,
the ASDAS was re-evaluated within 3, 6 or 12 months in
26, 56 and 83 out of 114 patients (23%, 49% and 73%,
respectively) and the BASDAI in 34, 76 and 105 out of
131 patients (26%, 58% and 80%, respectively) (Fig. 1).
The proportions of patients in whom disease activity
was re-evaluated within 3months was higher for
patients with HDA compared with ID/LDA (23% vs 11%
with the ASDAS and 26% and 19% with the BASDAI),
while the proportions of patients in whom disease activ-
ity was re-evaluated within 6 or 12months were com-
parable in patients with ID/LDA and HDA (Fig. 1).

In patients with ASDAS or BASDAI HDA at the first
measurement, treatment was adapted within 6 weeks in,
respectively, 19 out of 114 (17%) patients and 20 out of
131 (15%) patients (Fig. 2). For ASDAS HDA, this was
done within the first week in 12 out of 19 (63%) patients,
in the second week in 3 out of 19 (16%) patients and be-
tween the third and sixth week in 4 out of 19 (21%)
patients. In 5 out of 21 patients (24%) with treatment
adaptations at either the first or second measurement,
the dosage and/or frequency of administration of the drug
was increased (Table 3). In 2 out of 16 (13%) patients

https://academic.oup.com/rheumatology


https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keab516#supplementary-data

Treat-to-target in axial spondyloarthritis: an observational study in daily practice

'8100g AlAIIOY asessiq sii|Apuodg BuisolAyuy :SYASy ‘shypeojApuods [eixe ydgxe

(%z'£2) 1E=ON

(%82L) €8 = SaA

ésyuow Z1

ulyyim pajen|eaa-al Syasy

(%6°05) 85 = ON

(%1°6¥) 95 = SaA

ésyjuow g

uIyIIM pajen|ens-ai1 SYasy

UIYIIM pajenjeAa-al SYAsY

(%Z'LL) 88 =ON
(%8°22) 9T = SaA
ésyiuow ¢

(%8°92) 61 = ON
(%T°€L) TS =SaA
ésyuow Z1

ulyIMm pajen|eaa-al SYasy

(%S°€S) 8€ = ON

(%S5°9¥) €€ = saA

ésyuow g

UIyiim pajen|eaa-al Syasy

(%£°88) €9 =ON

(%€°TT) 8=53A

isyjuow g

uIylm pajen|eaa-al Syasy

h

(%9'T9) ¥TIT =u
Jjuawainseaw umhc je
Auanoe aseasip ysiy

svasvy

(%S ST)vE=U
oN

(%S'v8)S8T =u
SaA

[

r 3

(%y8E) TL=u
judwlinseaw 3sily e

AJlAnDE 35BASIP MO|/asEasIp aAnIeUl

svasv

Ajlenuue painseaw s SYasy T 3se3| iy

F 3

6IZ=u
vdsxe yum syuaned

19N-YdS Ul (@) IVasve PUe (y) SYASY JO Sjuswainsesw pue ydSxe yum sjueied Jo LBYOMOlS | “old

v

1399

https://academic.oup.com/rheumatology



Esther Beckers et al.

(%8'6T) 9Z =0ON

(%2°08) SOT = SaA

£syjuow g

ulyaIm paJnseawal \yasvse

(%0°Zv) 55 = ON

(%0'85) 9L = SaA

ésjauow 9

UIyIIM paInsealwal [yasya

(%0'%L) £6=ON

(%0°92) vE = saA

ésyuow g

uIyIM paInseawas |yasys

(%1vZ) 0z =ON

(%6°SL) €9 = SaA

ésyiuow 71

ulylim painseawal |yasvg

(%2'8v) Ov = ON

(%8°TS) €F = SaA

ésyuow g

ulyHm pajen|ena-al |yasya

(%£°08) L9=0ON

(%€'6T) 9T =SaA

ésyuow g

ulyum pajen|eas-al [yasve

[y

(%TT9) 1€ET=u
Jjuawdinseaw 3siy je
Aunnoe aseasip yaiy

Ivasvs

(%eT)Ss=u
oN

(%L°L6)

SIA

viz=u

r 3

Ajjenuue painseaw

sl Ivasva T ise?)| Iy

r

h

61Z

ydsxe yum sjuaned

=u

r

(%8°8¢)€8=u
juawaunseaw jsiyy 1e

AyAnoe aseasip mo|/aseasip aandeul

Ivasvse

panuiuod | o4

https://academic.oup.com/rheumatology

1400
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TasLe 1 Frequency of ASDAS or BASDAI measurements
per patient during a 1-year period (2018)

Frequency, n (%)

No. of measurements ASDAS BASDAI
0 34 (15.5) 5(2.3)
1 91 (41.6) 101 (46.1)
2 67 (31.6) 69 (31.5)
3 19 (8.7) 32 (14.6)
4 5(2.3) 6(2.7)
5 2(0.9) 2(0.9)
6 1(0.5) 3(1.4)
>7 0(0.0) 1(0.5)

ASDAS: Ankylosing Spondylitis Disease Activity Score.

without treatment adaptations despite HDA after the first
measurement and with persistent ASDAS HDA at the
next measurement, treatment was adapted after this se-
cond measurement (Fig. 2). Interestingly, in 8 out of the
114 patients (7%) with ASDAS HDA at the first measure-
ment, the treatment was decreased (n=23) or (partially)
discontinued (n=5) within 6 weeks. Reasons for this were
that the disease activity was considered low by the phys-
ician (i.e. HDA state was not related to axSpA manifesta-
tions) (n=3), drug ineffectiveness (n=2), drug side
effects (n=1) or unknown reasons (n=1).

In patients with ASDAS HDA and treatment intensifi-
cation, the ASDAS, CRP and physician global assess-
ment (PhGA) were significantly higher and the patient
global assessment (PGA) was numerically, but non-
significantly, higher compared with patients with ASDAS
HDA in whom treatment was not adapted (Table 4).
Similarly, in patients with BASDAI HDA having a treat-
ment intensification, the ASDAS, PGA, CRP and (PhGA)
were significantly higher compared with patients with
BASDAI HDA in whom treatment was not adapted
(Table 4). Thirteen out of 52 (25%) patients with ASDAS
ID/LDA at the first measurement and in whom the
ASDAS was re-evaluated within 1year had a clinically
important worsening leading to HDA. In 2 out of these
13 (15%) patients, treatment was intensified.

Discussion

This study showed that T2T is applied to a limited ex-
tent in clinical practice although a dashboard with dis-
ease activity scores was available supporting both care
providers and patients. Disease activity was monitored
at least once during a 1-year period in 84% of the
patients with the ASDAS and in nearly all patients with
the BASDAI. However, the available scores for disease
activity did not appear to be used to drive re-evaluation
nor treatment adaptation. In less than a quarter
of the patients with HDA, ASDAS was re-evaluated
within the recommended time period of 3 months, and
treatment was adapted in a small proportion of patients

https://academic.oup.com/rheumatology

with HDA measured on one or two consecutive occa-
sions. Also, clinically important worsening in ASDAS
and consequently obtaining an HDA state did not ap-
pear to be used for making treatment decisions as
advised by experts from ASAS [9]. Analyses using the
BASDAI instead of the ASDAS showed comparable
results.

A T2T approach might not have been applied as the
T2T recommendations have no official status, despite
international agreement, were relatively new at the start
of the study period, and were not yet justified by
a randomized controlled trial (RCT). Recently, the
first results of a RCT evaluating the effect of application
of T2T in axSpA towards predefined disease activity
targets on health status, compared with routine
care, were presented (Tight Control in SpA, TICOSPA,
NCT03043846) [23]. Although the primary end point
(statistically significant difference of >30% improvement
in the ASAS Health Index between T2T and usual care
group) was not met, outcome measures for disease ac-
tivity, physical functioning and health-related quality of
life showed a general trend in favour of T2T with a com-
parable safety profile. T2T was also found to be favour-
able from a health economics perspective.

In clinical practice, monitoring of disease activity with-
in pre-defined time periods can be hampered as care
providers and patients might not use an electronic moni-
toring tool due to lack of availability of such a system,
lack of time, motivation or experience. The results of our
study are in line with a 2015 UK physician survey that
estimated that a limited proportion of care providers use
a T2T approach or routinely include specific assess-
ments in patients with PsA [24]. In addition, partial im-
plementation of T2T recommendations is also still seen
in patients with RA for whom applying T2T has been
strongly advised now for over 10years [25]. The imple-
mentation of T2T in these patients was not universal,
differed between specific recommendations and
decreased over time [26]. Furthermore, a discrepancy
between rheumatologists agreeing with EULAR/T2T rec-
ommendations for patients with RA and their actual per-
formance in clinical practice was observed in an
international study [27].

Interpretation of the limited extent to which T2T is
applied remains speculative, as it is unknown whether
the lack of implementation is intentional or unintentional.
Patients or care providers could decide to continue
pharmacological treatment in patients with HDA for sev-
eral reasons, for example non-pharmacological treat-
ment could have been initiated or intensified,
irrespective of provided pharmacological treatment [1].
Treatment could also be guided towards alternative
treatment targets in patients who are unlikely to achieve
ID/LDA, such as patients with severe irreversible dam-
age [28]. Alternatively, care providers and patients might
expect that disease activity will decrease without treat-
ment intensification as a result of natural disease fluctu-
ations [29]. The latter was also seen in our study: ~20%
of the patients with HDA at the first measurement had
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TasLe 3 Specifications of adapted treatment in patients with HDA at the first or second measurement within a 1-year period

Patients with Patients with
ASDAS HDA (>2.1) BASDAI HDA (>4.0)
and adapted and adapted
treatment (n = 21) treatment (n = 21)
Started (additional) treatment, n (%) 9 (42.9) 9 (42.9)
Intensifying dosage and/or frequency of drug treatment, n (%) 5(23.8) 3(14.3)
Switched within treatment class®, n (%) 6 (28.6) 8(38.1)
Switched to another treatment class®, n (%) 14.8) 14.8)

&Treatments classes are NSAIDs, DMARDs or biologic DMARDs. ASDAS: Ankylosing Spondylitis Disease Activity Score;
HDA: high disease activity.

TaBLe 4 Comparison of characteristics of patients with HDA in whom treatment was adapted or not adapted

ASDAS >2.1 BASDAI >4.0
Patient and disease Treatment not Treatment P-value Treatmentnot Treatment
characteristics adapted adapted adapted adapted
(n=93) (n=21) (n=110) (n=21)
Female, n (%) 44 (47.3) 942.9) 0.81 51 (46.4) 8(38.1) 0.33
Age, years 51.8(13.5) 50.0 (12.2) 0.58 52.3 (13.7) 49.1 (12.0) 0.32
Occupational status, n (%) 0.10 0.16
Employed 31(33.3) 7 (33.3) 31(28.2) 8(38.1)
Retired 7(7.5) 0(0.0) 8(7.3) 0(0.0)
Disabled for work 9(9.7) 6 (28.6) 11 (10.0) 5(23.8)
Other 7(7.5) 0(0.0) 7 (6.4) 0(0.0)
Unknown 39 (41.9) 8(38.1) 53 (48.2) 8(38.1)
Symptom duration, years 24.6 (13.9) 22.8(12.7) 0.73 23.9 (14.1) 20.4 (14.7) 0.45
Disease duration, years 16.6 (13.2) 15.5(11.4) 0.80 16.8 (12.8) 13.2 (11.7) 0.14
Current use of NSAIDs, n (%) 57 (61.3) 13 (61.9) 1.00 59 (53.6) 14 (66.7) 0.34
Current use of bDMARDSs, n (%) 49 (52.7) 15(71.4) 0.15 57 (51.8) 13(61.9) 0.48
Number of current and prior used 0.19 <0.05
bDMARDs, n (%)
None 39 (41.9) 6 (28.6) 45 (40.9) 6 (28.6)
1 22 (23.7) 8(38.1) 25 (22.7) 11 (52.4)
2 12 (12.9) 5(23.8) 17 (15.5) 2(9.5)
>3 20 (21.5) 2(9.5) 23(20.9) 2(9.5)
Active peripheral arthritis (SJC66 4 (4.3) 2(9.5) 0.52 3(2.7) 2(9.5) 0.39
>1),n (%)
Active psoriasis (BSA >3%), n (%) 1(1.1) 0(0.0) 0.64 0(0.0) 0(0.0) 0.65
ASDAS 2.9 (0.6) 3.4 (0.7) <0.01 2.9(0.7) 3.4 (0.8) <0.01
BASDAI (0-10) 5.7(1.6) 6.0(1.7) 0.50 6.0(1.4) 6.3(1.3) 0.21
PGA (0-10) 5.6(2.1) 6.5(1.7) 0.06 5.4 (2.4) 6.8(1.9) <0.05
CRP, mg/I (0-cc) 6.0(8.2) 8.9(9.1) <0.05 5.0(6.9) 8.5(9.1) <0.05
VAS pain (0-10) 5.5(2.1) 6.3(1.7) 0.26 5.7(2.1) 6.7 (1.7) 0.15
PhGA (0-10) 1.8(1.4) 3.3(1.9) <0.05 1.6 (1.4) 3.0(2.0) <0.05
ASAS-HI (0-17) 7.5(2.7) 8.0(3.9) 0.62 7.5(3.3) 9.0(3.2) 0.22
HAQ-S (0-3) 1.0 (0.5) 1.1(0.5) 0.50 1.1 (0.5) 1.1(0.5) 0.88
BASFI (0-10) 49(2.2) 5.0(2.4) 0.84 5.1(2.1) 5.4(2.2) 0.61
EQ-5D (0-1) 0.70 (0.21) 0.73(0.13) 0.96 0.70 (0.22) 0.72 (0.13) 0.68
SF36 MCS (0-100) 44.2 (12.8) 42.8 (9.6) 0.73 44.2 (12.9) 38.3(13.7) 0.19
SF36 PCS (0-100) 35.6 (8.7) 33.5(8.3) 0.48 35.8 (8.9) 34.9 (9.9) 0.75

All values are expressed as mean (S.D.) unless stated otherwise. Included number of patients might be lower due to missing outcome
measures. Correlations are statistically significant at the 0.05 level (two-tailed). ASAS-HI: Assessment of SpondyloArthritis
International Society Health Index; ASDAS: Ankylosing Spondylitis Disease Activity Score; bDMARD: Biologic DMARD; BSA: Body
Surface Area; EQ-5D: EuroQol 5 Dimensions; HAQ-S: HAQ for Spondyloarthritis; HDA: High Disease Activity; MCS: Mental
Component Summary; PCS: Physical Component Summary; PGA: Patient Global Assessment; PhGA: Physician Global Assessment;
SF36: Medical Outcomes Study 36-Question Short Form; SJC66: Swollen Joint Count of 66 Joints; VAS: Visual Analogue Scale.
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ID/LDA at a consecutive measurement without treatment
modification. Furthermore, patients may be reluctant to
adapt their current treatment, because of beliefs about
potential ineffectiveness of alternative treatment options
or worries about potential adverse side effects of a new
treatment [30]. Finally, it is possible that the pharmaco-
logical treatment in some patients with HDA is
decreased or (partially) discontinued instead of intensi-
fied because of non-response or adverse side effects
[31]. In our study, >20% of the patients with ASDAS
HDA without treatment intensification had a medication
history of >3 bDMARDs as opposed to 10% in those
patients with treatment intensification. We also saw that
treatment was decreased or (partially) discontinued in
7% of the patients with ASDAS HDA at the first
measurement for various reasons.

Implementation of T2T guidelines in practice remains
challenging. The above illustrates that barriers to appli-
cation of a T2T approach can be found at several levels,
for example the structure of the local health care and
perceptions and preferences of the patients and
physicians [26]. As a next step, we would therefore
recommend developing studies identifying such barriers,
but also facilitators for successful application of T2T in
axSpA in practice, after which a multifaceted
implementation strategy should be developed [32, 33].

An important limitation of our study is that data were
collected in centres with an online EMR available, and
results were not compared with centres without an online
EMR available, which might affect the generalizability of
the results. In addition, it is possible that patients had a
visit that was not logged in SpA-Net as using this patient
registry is voluntary for both patients and physicians.
Furthermore,  modifications in  non-pharmacological
treatments were not considered, but these are also an
important treatment aspect in axSpA.

In conclusion, T2T was applied to a limited extent in
patients with axSpA in daily clinical practice, in a setting
where care providers were supported by an electronic
monitoring tool. Measured disease activity scores
seemed not to be used in accordance with T2T recom-
mendations as re-evaluation within recommended inter-
vals and treatment modifications occurred only in a
small proportion of patients with HDA.
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