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Abstract

Objective: To summarize evidence on the relationship between early treatment (definition based on symptom/disease duration or radiographic
damage) and treatment clinical response in patients with SpA.

Methods: A systematic literature review was conducted in studies on SpA patients treated with NSAIDs or biological/targeted synthetic DMARDs
addressing the impact of symptom/disease duration or presence of radiographic damage on treatment response assessed by any disease activity out-
come. For categorical outcomes, relative risk, relative risk ratio and number needed to treat were calculated, and for continuous outcomes, differences
in differences, to compare groups stratified based on symptom/disease duration or the presence of radiographic damage.

Results: From the 8769 articles retrieved, 25 were included and 2 added by hand-search, all in axial SpA (axSpA), most of them with low risk of bias.
Twenty-one studies compared groups based on symptom duration (n=6) or disease duration (n= 15) and seven studies based on absence/presence
of radiographic damage (two studies used two comparisons). When early axSpA was defined by symptom duration (<5years) in randomized con-
trolled trials, early treatment was associated with better outcomes in patients with non-radiographic axSpA [n= 2, ASAS40 relative risk ratio 5.24 (95%
ClI1.12, 24.41) and 1.52 (0.60, 3.87)] but not in radiographic axSpA (n= 1) [ASAS20 0.96 (0.53-1.73)]. WWhen early axSpA was defined based on disease
duration or radiographic damage, no differences were found between groups.

Conclusion: Evidence towards better outcomes in early axSpA is very limited and restricted to non-radiographic axSpA and <5 years symptom
duration. When early axSpA is defined based on disease duration or radiographic damage, no differences in response to treatment are found.

Keywords: axial spondyloarthritis, early disease, treatment, response, outcomes, systematic review

Rheumatology key messages

¢ Evidence on better response to treatment in early axial SpA (axSpA) is very limited.

* Better treatment outcomes are found in early non-radiographic axSpA and <5 years of symptom duration.

* Well-designed analyses are needed to claim an effect of symptom duration on treatment response in axSpA.

Introduction with the treat to target strategy, has been extensively explored

The concept of a ‘therapeutic window of opportunity’ refers to in RA [1, 2]. Although such a concept has not been formally in-
the period of time where the initiation of treatment increases vestigated in SpA, a similar belief can be found in the literature,
the potential of improving long-term outcomes. This, together ~ where early treatment has been interpreted as being more
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Treating spondyloarthritis early

beneficial [3, 4]. Most of the evidence supporting this idea
comes from randomized controlled trial (RCT) post hoc analy-
ses comparing the effect of biological DMARDs (bDMARDs)
vs placebo in patients with axial SpA (axSpA) [5]. However,
some misconceptions may arise based on this assumption:
those studies were designed to assess differences in response be-
tween active treatment—bDMARDs—and placebo, and there
is no formal comparison of the treatment effect between the
two stages of the disease (early and established disease), taking
both interventions into account. What we are really interested
in is whether the effect of treatment is different in patients with
early vs established disease, which means that both interven-
tions (i.e. LDMARD and placebo) need to be considered in the
analysis to allow for proper conclusions.

To understand what ‘early treatment’ implies, it is important to
clarify what ‘early disease’ means. This is what sparked, under the
auspices of Assessment of SpondyloArthtitis international Society
(ASAS), the rationale behind the ASAS-SPEAR (Spondylarthritis
EARly definition) project, aiming to develop a consensual defini-
tion of ‘early spondylarthritis’. As an initial step, a systematic liter-
ature review (SLR) was performed to review and summarize the
existing terms used to define early SpA. This revealed that a defi-
nition of early disease was mainly used to refer to the axSpA sub-
type and recognized substantial heterogeneity among the
identified definitions, mainly comprising time-based definitions
with different cut-off points of symptoms or disease duration, as
well as definitions based on the absence of radiographic damage
[non-radiographic axSpA (nr-axSpA)] [6].

In order to further inform ASAS members, the current SLR
was performed to summarize the existing evidence of the rela-
tionship between early treatment (based on definitions of
symptom duration, disease duration or the absence of radio-
graphic damage) and clinical response in patients with SpA
treated with NSAIDs, bDMARDs or targeted synthetic
DMARDs (tsDMARD:s).

Methods
Search strategy and studies selection

The protocol of the SLR was developed by the ASAS-SPEAR
Steering Committee and subsequently registered in
PROSPERO (CRD42020173571). This review is reported
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Protocol (PRISMA-P) guidelines.

The search was led by an expert librarian (L.F.) using
Medline, EMBASE and the Cochrane Library, until 28 April
2021 (Supplementary Data S1, available at Rheumatology
online), with a search strategy appropriately adapted for each
database, without language restriction. Eligible ACR and
EULAR abstracts from 2019-20 congresses were obtained
from the corresponding websites. In addition, since data were
sometimes not published in scientific journals but included in
the information submitted by pharmaceutical companies to
regulatory agencies, hand searches were conducted for each
drug, in the Food and Drug Administration (FDA) and
European Medicines Agency (EMA) websites.

The research question was structured according to the
PICO framework (Population, Intervention, Comparator,
Outcome) [7]. The eligible study types were RCTs and cohort
studies in patients with SpA addressing the impact of symp-
tom duration or disease duration, or the presence of radio-
graphic damage on treatment (NSAIDs or b/tsDMARD:s)
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response. Based on a cut-off of symptom/disease duration or
the absence/presence of radiographic damage, treatment re-
sponse in the groups of ‘early’ and ‘established’ disease was
compared. For the RCTs the Population was defined as adult
patients (>18years), with SpA, either axSpA or peripheral
SpA (pSpA), starting treatment with NSAIDs, bDMARDs or
tsDMARDs, or placebo; the Intervention was treatment in
early disease based on any definition (symptom duration, dis-
ease duration or the absence of radiographic structural dam-
age); the Comparator was treatment in established disease
(meaning ‘not early disease’); and the Outcome was treatment
response according to (i) disease activity [ASAS response crite-
ria (ASAS20, ASAS 40, ASAS5/6), ASAS partial remission
(ASAS-PR) [8, 9], Ankylosing Spondylitis Disease Activity
Score Major Improvement (ASDAS-MI), ASDAS Clinically
Important Improvement (ASDAS-CII), ASDAS Low Disease
Activity (ASDAS-LDA), ASDAS Inactive Disease (ASDAS-ID)
[10], and BASDAI 50 response (BASDAIS0) [11], change
since baseline of continuous outcomes, such as ASDAS [12],
BASDAI [13], CRP, Patient Global Assessment]; (ii) physical
function in Bath AS Functional Index (BASFI) [14]; (iii) spinal
mobility—Bath AS Metrology Index (BASMI) [15]; and (iv)
quality of life or overall functioning and health [improvement
in Short Form-36 (SF-36) [16] and ASAS Health Index (ASAS
HI)] [17]. Only RCTs assessing the outcome at the timing of
the primary endpoint were included in order to allow for the
comparison between the intervention and the comparator
arm, i.e. the placebo arm. For observational studies,
Population was the same; Intervention was the predictive role
of symptom duration, disease duration or the absence of ra-
diographic structural damage on treatment response; in these
studies, there was no Comparator; and the Outcome was the
effect size of the predictive treatment response measured by
disease activity, function and quality of life or overall func-
tioning and health as previously mentioned. Cohort studies
were only included if the predictive role of symptom/disease
duration or the absence of radiographic damage was analysed
in multivariable analyses adjusted for potential confounders,
or if an interaction between treatment and early/established
disease on treatment outcomes was reported with results
stratified in the two groups.

Of note, we were mainly interested in the effect of symptom
duration and not on that of disease duration, given that dis-
ease duration is substantially influenced by the known diag-
nostic delay in SpA, especially in axSpA [18]. Nevertheless,
for a comprehensive understanding of the effect of time, we
also added the term ‘disease duration’ to the SLR.

Data extraction and risk of bias assessment

The screening of the studies was performed through title and
abstract by two reviewers independently (D.C. and D.B.)
using Rayyan [19]. The abstracts considered relevant were
selected for full text assessment.

The data extracted included type of study (RCTs or cohort
study), population [axSpA, radiographic axSpA (r-axSpA and
nr-axSpA) or pSpA], definition of early SpA used (symptom
duration or disease duration and corresponding cut-off used
or the absence of radiographic structural damage in the sacro-
iliac joints according to the modified New York criteria [20]),
number of patients included, age, gender, symptom duration,
disease duration, therapeutic interventions (including compar-
ator) and treatment clinical outcomes. Both reviewers
independently identified eligible studies and extracted the
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data, including the risk of bias (RoB) assessment according to
the Cochrane Collaboration’s tool for RCTs, Newcastle-
Ottawa Scale for case—control studies and the ‘Hayden tool’
for observational studies [21-23]. Disagreements were dis-
cussed until consensus was achieved, and whenever necessary,
two methodologists (S.R. and V.N.-C.) were involved.

Data analysis

A descriptive analysis was performed stratified according to
the definition of early SpA used and according to the study
type. For categorical outcomes in RCTs, the following three
measures were calculated: (i) number needed to treat (NNT)
[24], which is the number of patients we need to treat in order
to achieve one additional patient reaching the outcome, (ii)
relative risk (RR) [25], which represents the likelihood of
achieving the outcome in the active treatment group vs the
placebo group, and (iii) relative risk ratio (RRR) [26], which
is the ratio between the RR of active treatment (e.g.
bDMARD) in early disease vs the RR in established disease.
The RRR allows assessment of the effect of active treat-
ment—e.g. bDMARD—us placebo in early vs established dis-
ease. An RRR >1 reflects a higher likelihood of achieving the
outcome in patients with early disease treated with bDMARD
compared with established disease; in other words, the treat-
ment effect is higher in early disease compared with estab-
lished disease. A 95% CI around the RRR was also calculated
to provide the uncertainty around the estimate. As with the
RRR a formal comparison is made between both groups
(early and established disease); this method, together with the
95% CI, prevailed for the interpretation of the results. For the
continuous variables, the difference in differences [27] was
calculated, which is the difference between improvement since
baseline (treatment effect) in early and established disease.
Lastly, from the cohort studies, the predictive effect of the
outcomes of interest, expressed as odds ratio or coefficient
B—with corresponding 95% Cl—was extracted from the
corresponding multivariable model.

If data from at least two RCTs with the same definition of
early disease and assessing the same outcome at the same
timepoint were available, a pooled analysis was performed.
Pooled RRR were estimated using a random-effects model,
chosen to be conservative, independently of the statistical het-
erogeneity. Microsoft Excel and R-Cran V.3.5.1 software
with the package ‘data.table’ were used for the statistical
analysis.

! aurstiont |

] N=21 l

RCTs
N=11

Cohorts
N=10
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Results

A total of 8769 articles were identified with the search. After
removal of duplicates, 6553 articles were screened by title and
abstract and 492 were selected for full text assessment. A total
of 26 studies were included for data extraction: 25 from the
bibliographic search (20 full-text articles [5, 28-46] and 5
congress abstracts [47-51]) and 2 sub-analyses [52, 53] were
added by ‘hand search’ extracted from the FDA website (sup-
plementary Fig. S1, available at Rheumatology online), one of
the latter representing additional information from an already
included study [52]. Notably, all included studies were on
axSpA and active treatment was bDMARDs compared with
placebo.

Fig. 1 illustrates the included studies stratified according to
the criteria used to define early axSpA, namely time criteria
(symptom or disease duration, n=46 [28, 29, 32, 33, 47, 52|
and n = 15 studies [3, 30, 31, 34-40, 48-51, 53], respectively)
or radiographic criterion (absence vs presence of radiographic
damage, i.e. r-axSpA vs nr-axSpA, n =7 studies [33, 41-46]),
and according to the type of study (RCTs or cohort study).
Two of the included studies [33, 44, 52] addressed treatment
outcomes based on time and radiographic criteria, and could
therefore be included for both aspects. Most studies were at
low RoB. A more detailed description of the included studies,
including name of the trial or cohort, demographic character-
istics intervention and comparator, and RoB can be found in
supplementary Tables S1-S4, available at Rbeumatology
online.

Studies comparing early vs established axSpA
based on symptom duration definition

From the six studies with early disease based on symptom du-
ration, four were RCTs, all of them using the cut-off of
5years and thus comparing <5 years vs >3 years, and all of
them using TNF inhibitors (TNFi) (adalimumab and certoli-
zumab pegol); three of the studies were on nr-axSpA and one
on axSpA, including patients with r-axSpA and nr-axSpA. In
patients with nr-axSpA, like in Sieper et al. (2012) [28], a
higher percentage of patients with early disease achieving
ASAS40 was found in the bDMARDs arm (48% vs 31%
established disease) but not in the placebo arm (6% vs 20%);
hence, in our analysis, bBDMARD treatment in early disease
was associated with a higher RR for ASAS40 (8.2 vs 1.6).
This was also reflected in a higher RRR [5.24 (95% CI 1.12,
24.41)], meaning that patients with early disease had a §

Symptom duration Disease duration Symptom duration Disease duration

N=4 N=7 N=2 N=g

-Sieper 2012[28] -Rudwaleit 2004[30] =Arends 2011[32] -Rudwaleit 2009[34]

-Landewé 2014[52]"** || -Iman 2008[53]** -Clurea 2013[33] 4 -Lord 2009(35]

-Kay 2019[47]* -Huang 2013(31) -Glintborg 2010[36]

-Sieper 2019[29) -Baraliakos 2015[5) -Chen 2018{37]
-Deodhar 2019[48]* -Yahaya 2018[38]
-Deodhar 2019[49]" -Shimabuco 2018{39]
-Navarro Compdn “Ornbjerg 2019(51]*
2020501 -Lumbrano 2020[40]

In short 9 In short symptom Regardless
duration duration duration symptom duration
N=3 N=1 N=1 N=2

-Song 2012[41] - Landewé 2014[44]* -Molté 2014[45] ~Ciurea 2013[33)2
-Sieper 2016{42] ~Corli 2015[46]

-Landewé 2020(43]

Figure 1. Summary of included studies according to definition of early or established disease based on symptom/disease duration or radiographic
damage. *One of the 27 included studies reported treatment outcomes according to both definitions of early vs established disease, i.e. disease duration
and radiographic damage. *Congress abstract. * *Randomized controlled trials (RCTs) extracted in a second stage from the Food and Drug Administration
website. AStudy addressing treatment outcome based on symptom duration and radiographic damage definition, and therefore included separately for
both aspects. A AStudy addressing treatment outcome based on disease duration and radiographic damage definition, and therefore included separately
for both aspects. References and details of the included studies in supplementary Table S1, available at Rheumatology online
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times higher likelihood of achieving ASAS40 compared with
established disease when comparing bDMARDs with pla-
cebo. The NNT was lower for early compared with estab-
lished disease (2.4 vs 9.1). In Kay et al. (2019) [47], also in nr-
axSpA, higher percentages of patients with early disease
achieved ASAS40 in both arms (59% wvs 37% early vs estab-
lished disease for bDMARD and 12% vs 11% for placebo, re-
spectively) [72]. However, although the RR and the NNT
were in favour of early treatment compared with the group
with established disease (5.0 vs 3.3 and 2.1 vs 3.9, respec-
tively), when assessing the RRR [1.52 (95% CI 0.60, 3.87)],
these differences did not reach statistical significance. When
pooling the data from the only two studies assessing ASAS40
in nr-axSpA [28, 47], an RRR of 3.74 (95% CI 1.47, 9.56)
was obtained, still favouring the group with early disease. The
third RCT in nr-axSpA, Sieper et al. (2019) [29], showed that
patients achieving ASDAS-ID and ASAS-PR had shorter
symptom duration than those not achieving these outcomes.
However, no response outcomes were given per group strati-
fied according to symptom duration, hampering comparisons.
Finally, in Landewé et al. (2014) [52], no difference in treat-
ment response was observed between early and established
disease according to symptom duration [ASAS20 RRR 0.96
(95% CI 0.53, 1.73)] (Table 1). In the cohort studies (7 =2),
when exploring symptom duration as a predictor of response,
no significant effect was found [32, 33].

Studies comparing early vs established axSpA
based on disease duration definition

When early axSpA was defined based on disease duration in
RCTs (n=7), only one study included patients with nr-
axSpA: Navarro-Compan et al. (2020) showed higher RR
and a lower NNT for ASAS40 in patients with early disease,
but the RRR comparing the treatment effect (vs placebo) be-
tween disease subgroups showed no significant differences
(Table 2) [50].

In almost all the remaining studies, which included patients
with r-axSpA, there was a higher proportion of patients with
early vs established disease achieving the outcomes in each of
the bDMARDs and the placebo arms. However, when for-
mally comparing them, the RRR showed no differences be-
tween the groups [5, 30, 31, 48, 49, 53]. As for continuous
outcomes, all comparisons come from Baraliakos et al. (2015)
[5], in which a numerically higher change from baseline was
achieved in established disease, except when comparing
change of Patient Global Assessment in patients with <2 years
vs >5-10 and >10years, and CRP in patients with <2 years
vs >5-10years, where a higher change was achieved in early
disease (Table 2) [5].

In cohort studies, when using disease duration as a predic-
tor of treatment response (n=38), Chen et al. (2018) [37]
showed that shorter disease duration (<6 years) was an inde-
pendent predictor of achieving minimal clinically important
difference in the Physical Component Summary of SF-36. In
Lubrano et al. (2020) [40], shorter disease duration was asso-
ciated with a higher likelihood of BASMI and BASFI improve-
ment (A 1 and 2 points, respectively). In the remaining cohort
studies, early disease was not associated with better response
to treatment (supplementary Table S5, available at
Rbheumatology online) [30, 35, 36, 38, 39, 51].
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Studies comparing early vs established axSpA
based on radiographic damage

Next, when early disease was defined based on radiographic
damage (nr-axSpA wvs r-axSpA) in RCTs with patients with
<Syears of disease duration (17=3), the proportion of
patients achieving the outcome in the active arm varied across
the different measures, some favouring r-axSpA and others
nr-axSpA [41-43]. In the only study with available data also
in the placebo arm, Sieper et al. (2016) [42], the calculated
RR and NNTs favoured r-axSpA, but the RRR showed no
difference between the two groups. Lastly, in Landewé et al.
(2014) [44] comparing nr-axSpA vs r-axSpA in patients with-
out any restriction of symptom or disease duration, results
were again inconsistent: in the raw data extracted from the
study, the majority of the outcomes were more frequently
achieved by patients with early disease (except for ASAS-5/6),
but RR, NNTs and RRR were inconsistent with each other;
notwithstanding RRR reflected no significant difference be-
tween the groups (Tables 3 and 4).

In cohort studies (n=3), the absence of radiographic
damage (nr-axSpA) was not associated with better response
to treatment compared with its presence (i.e. r-axSpA) (sup-
plementary Table S6, available at Rheumatology online)
[33, 45, 46].

Discussion

In this SLR, aimed at summarizing the evidence on the rela-
tionship between early treatment and treatment clinical re-
sponse in patients with SpA, we found that when defining
early disease based on symptom duration, combined results
from two studies in nr-axSpA showed that treatment with
bDMARDs may lead to better outcomes compared with
established nr-axSpA. However, these differences were not
found in axSpA (studies including nr- and r-axSpA together),
or when defining early disease based on disease duration or
radiographic damage. Additionally, no data on pSpA or SpA
(as a whole, including axSpA and pSpA) were found.

To the best of our knowledge, this is the first SLR address-
ing the comparison of treatment effect in early vs established
disease based on a time-based definition; however, we did not
find robust evidence to conclude that there is a benefit of early
treatment. In fact, there was only scarce evidence pointing to-
wards such a beneficial effect when early disease is defined
based on symptom duration in nr-axSpA, and still not free of
some inconsistencies. Pooled data from two studies suggest
that early nr-axSpA treated with bDMARDs has almost 4
times higher likelihood of achieving ASAS40 compared with
established disease, meaning that the effect of bDMARDs vs
placebo is 4 times higher in early vs established disease. Still,
it is important to note that the result of this pooled data
(meta-analysis) carries more weight from one RCT, namely
Sieper et al. (2019) [28]. In the post hoc analysis from Kay et
al. (2019) [47], the other study included in the meta-analysis,
despite the numerically higher responses in early disease sup-
porting the results, there was no statistically significant differ-
ence between the groups. Results of this SLR need to be
interpreted cautiously. Studies reporting the post hoc analyses
we were interested in are scarce, and the definition used for
early treatment among these was heterogeneous. Thus, cur-
rent results must be interpreted in the context of a possible
publication bias, as negative studies are less often published.
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Table 1. Assessment of treatment response in randomized controlled trials comparing early vs established disease defined based on symptom duration

Study Time Drug Population Symptom Qutcome drug group outcome placebo group P- RR (early vs RRR NNTs (early
point duration value established) (95% CI) vs
(years) Early Established Early Established established)
disease disease disease disease
ASAS20
Landewé 2014 [52] w12 CZP  axSpA  <Swvs>5  28/50(56%) 36/61(59%) 28/74 (38%) 25/65 (38%)  0.98" 1.50s 1.5 0.96 (0.53, 1.73) 5.5us4.8
ASAS40
Sieper 2013 [28] wl2  ADA  nraxSpA  <Swus>S5  16/33 (48%) 17/55(31%)  2/34(6%)  11/56 (20%)  0.02° 82vs1.6 5.24 (1.12,24.41) 240s9.1
Kay 2019¢ [47] wl2 CzZpP nr-axSpA <Swvs>5 47180 (59%) 29/79 (37%) 9177 (12%) 9/81 (11%) NR 5.0wvs3.3 1.52 (0.60, 3.87) 21vs3.9
w52 52/80 (65%)  38/79 (48%) 14/77 (18%) 11/81(14%)  NR 3.6vs3.5 1.01 (0.46, 2.20) 2.1vs2.9
ASDAS-MI
Kay 2019° [47] wil2 CczZp nr-axSpA <Swvs>5  37/80(46%) 19/79 (24%) 7177 (9%) 3/81 (4%) NR S1wvsé6.S 0.78 (0.19, 3.16) 2.7vs4.9
w52 44/80 (55%)  31/79 (39%)  6/77 (8%) 5181 (6%) NR 7.1 vs 6.4 1.11 (0.34, 3.66) 2.1vs3.0
Study Time Drug Population Symptom Outcome drug group Outcome placebo group P-value Change since baseline
point duration
(years) Early Established Early Established Early Established DiD
disease disease disease disease
Change in BASDAI
Kay 2019° [47] wi2 czp nr-axSpA <Swvs>$S -3.3 -2.5 -1.1 -1.1 NR -2.2 -1.4 -1.2
w52 -3.9 -3.3 -1.4 -1.3 NR -2.5 -2.0 -0.5
Study Time Drug Population Symptoms duration (years) Disease duration (years) P-value
point
ASDAS-ID ASDAS-ID ASDAS-ID ASDAS-ID
responders no responders responders no responders
Sieper 2019 [29] wil2 ADA nr-axSpA 6.1(6.2) 8.3 (8.1) <0.001
1.7 (2.9) 1.8 (3.6) NS
ASAS-PR responders ASAS-PR no responders ASAS-PR responders ASAS-PR no responders P-value
53(5.7) 8.0 (7.8) <0.001
1.7 (3) 1.8(3.2) NS

Cell colours: green: in favour of early disease; red: in favour of established disease; yellow: not statistically significant. Colour version available online.

# Data extracted in a second stage from the FDA website.

Interaction P-value.

¢ Congress abstract.

RR: relative risk; RRR: relative risk ratio; NNTs: number of patients needed to treat; change since baseline, negative values correspond to outcome improvement; DiD: differences in differences, positive values in
favour of late disease; ASAS20/40: ASAS response criteria; ASDAS-MI: Ankylosing Spondylitis Disease Activity Score Major Improvement criteria; ASDAS-ID: ASDAS Inactive Disease; ASAS-PR: ASAS partial
remission; ADA: adalimumab 40 mg Q2W; CZP: certolizumab pegol 200 mg Q2W; nr-axSpA: non-radiographic SpA; NS: not significant; FDA: Food and Drug Administration.
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Table 2. Assessment of treatment response in randomized controlled trials comparing early vs established disease defined based on disease duration

Categorical outcomes

Study Time Drug Population Disease Outcome drug group Outcome placebo group P- RR (early RRR NNTs (early
point duration value vs (95% CI) vs
(years) Early Established Early Established established) established)
disease disease disease disease
ASAS20
Inman 2008° [53] wl4 GLM  raxSpA  <S.6uvs>5.6 90/148 (61%)  76/130 (58%)  9/33 (27%) 8/45 (18%) NS 0.68 (0.29, 1.60)
Huang 2014 [31] wl2  ADA  raxSpA  <2us>2  96/134(72%)  58/95(61%)  22/59 (37%)  13/56 (23%)  0.69 0.73 (0.40, 1.35)
Baraliakos 2015 [5] wl2  ETN  raxSpA  <2us>2-5 171225 (76%) 99/140 (71%)  22/50 (44%)  4/28 (14%)  <0.05
<205 >5-10 108/151 (72%) 14/46 (30%) 0.73 (0.42, 1.28)
<2 s >10 191/289 (66%) 26/96 (27%) 0.71 (0.44, 1.13)
ASAS40
Deodhar 2019¢ [49] wl6  SEC  r-axSpA QlusQ2  79/188 (42%)  71/188 (38%) 102/389 (26%)  78/389 (20%) NR 0.85(0.59, 1.22)
Q1 us Q3 60/188 (32%) 52/389 (13%) 0.67 (0.45,1.01)
Qlus Q4 48/188 (26%) 89/389 (23%) 1.44 (0.98,2.11)
Navarro-Compan 2020° [50] w16  IXE  nr-axSpA <Swvs>S$ 17/41 (42%) 18/55 (32) 7139 (18%) 13/66 (20) NR 1.36 (0.51, 3.62)
ASAS-PR
Baraliakos 2015 [5] wl2  ETN  raxSpA  <2wus>2-§5 78/225(35%) 43/141 (30%) 4/50 (8%) 0/28 (0%) <0.05 0.25 (0.01-4.70)
<205 >5-10 42/151 (28%) 5/46 (10.9%) 1.69 (0.46, 6.16)
<2us>10 66/289 (23%) 9196 (9.4%) 1.78 (0.56, 5.68)
ASDAS-ID
Baraliakos 2015 [5] wl2  ETIN  raxSpA  <2ws>2-5  61/225(27%) 30/141 (21%)  3/50 (6%) 0/28 (0%) NS 0.38 (0.02, 7.49)
<2 vs >5-10 35/150 (23%) 5/46 (11%) 2.10 (0.51, 8.71)
<2us>10 621289 (22%) 9/96 (9%) 1.97 (0.54, 7.23)
ASDAS-MI
Baraliakos 2015 [5] wl2  ETN  r-axSpA  <2ws>2-5 81/225(36%)  56/141 (40%) 3/50 (6%) 1728 (4%) NS 0.54 (0.06, 5.02)
<2 vs >5-10 64/150 (43%) 3/46 (6%) 0.92 (0.19, 4.41)
<2ws >10 112/289 (39%) 9196 (9%) 1.45 (0.40, 5.23)
BASDAIS0
Rudwaleit 2004 [30] w12 IFX/ETN r-axSpA <10 ws >10-20 27/37 (73%) 19/33 (58%) NR NR 0.003¢ - - -
<10 vs >20 9129 (31%) NR - - -
Baraliakos 2015 [5] wl2  ETN r-axSpA <2uvs>2-5 137/225(61%) 89/141 (63%) 10/50 (20%) 1/28 (4%) NS 0.17 (0.02, 1.28)
<2 vs >5-10 84/151 (56%) 11/46 (24%) 1.31 (0.60, 2.85)
<2us>10 1591289 (55%) 15/96 (16%) 0.86 (0.41, 1.81)
Navarro-Compan 2020° [50] w16  IXE  nr-axSpA <Sws>S$ 16/41 (39) 14/55 (26) 3/39 (8) 12/66 (18) NR 3.62(0.95, 13.84)
SE-36 (PCS) MCID
Deodhar 2019° [48] wl6  SEC  r-axSpA <2 s >2 117/158 (74) 188/269 (70) 56/112 (50) 90/200 (45) NR - 0.95(0.73, 1.25) -

(continued)
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Table 2. (continued)

Continuous outcomes

Study Time Drug Population Disease Outcome drug group Outcome placebo group P-value Change since baseline
point duration
(years) Early disease Established disease Early disease Established disease Early Established DiD
Change in ASDAS-CRP
Baraliakos 2015 [5] wl2 ETN  r-axSpA  <2wus>2-5 -1.7 (-1.9,-1.6) -1.6 (-1.8,-1.5) -0.6 (-0.9,-0.4) -0.1(-0.4,0.3) NS -1.1 -1.5 0.4
<2ws>5-10 -1.6 (-1.8,-1.5) -0.4 (-0.7,-0.1) -1.1 -1.2 0.1
<2ws>10 -1.6 (-1.7,-1.5) -0.4 (-0.6,-0.2) -1.1 -1.2 0.1
Change in BASDAI
Baraliakos 2015 [5] wl2 ETN  r-axSpA  <2wus >2-5 -32.5(-35.8,-29.2) -29.5(-33.4,-25.6) -16.2(-22.1,-10.3) -4.5(-12.1,3.1) NS -16.3 -25.0 8.7
<2ws >5-10 -29.6 (-33.4,-25.8) -13.0 (-19.1,-7.0) -16.3 -16.6 0.3
<2wvs>10 -29.0 (-31.6,-26.4) -11.1 (-15.5,-6.7) -16.3 -17.9 1.6
Change in PGA (0-100)
Baraliakos 2015 [5] wl2 ETN  r-axSpA  <2ws>2-5 -33.9(-36.9,-30.9) -28.9(-32.4,-25.4) -17.9(-23.6,-12.1)  -5.6(-13.0, 1.8) 0.05°  E16.0 -23.3 7.3
<2ws >5-10 -30.8 (-34.2,-27.4) -16.1 (-22.0,-10.2) -16.0 -14.7 -1.3
<2ws>10 -29.1 (-31.4,-26.7) -13.6 (-18.0,-9.3) -16.0 -15.5 -0.5
Change in BASFI (0-100)
Baraliakos 2015 [5] wl2 ETN  r-axSpA  <2ws>2-5 -25.0(-28.4,-21.6) -24.2(-28.1,-20.2) -12.7(-18.3,-7.2) 2.3 (-4.8,9.3) 0.05¢ =123 -21.9 9.6
<2 vs >5-10 ~23.1(-26.9,-19.3) 7.1 (=12.7,-1.4) 123 -16.0 3.7
<2ws>10 -21.3 (-23.9,-18.6) -6.6 (-10.8,-2.4) -12.3 -14.7 2.4
Change in CRP (g/dl)
Baraliakos 2015 [5] wl2 ETN  r-axSpA  <2wus>2-5 -13.0(-14.7,-11.4) -13.3(-15.2,-11.4) -2.7(-7.0,-1.5) 1.7 (-3.7,-7.1) NS  -10.3 -11.6 1.3
<2ws >5-10 -11.7 (-13.5,-9.9) 2.9 (-1.4,-7.3) -10.3 -8.8 -1.5
<2 s >10 ~12.8 (-14.1,-11.5) 2.5 (=5.7,-0.6) 103 -10.3 0

Cell colours: green: in favour of early disease; red: in favour of established disease; yellow: not statistically significant. Colour version available online.

Congress abstract.

a
b
c
4" Interaction P-value.
e

f

Data extracted in a second stage from the FDA website.
AUTHOR PLEASE ADD FOOTNOTE.

P <0.05 for disease duration categories in placebo.
P <0.05 for disease duration categories in treatment group.

RR: relative risk; RRR: relative risk ratio; NNTs: number of patients needed to treat; change since baseline, negative values correspond to outcome improvement; DiD: differences in differences, positive values in
favour of late disease; ASAS20/40: ASAS response criteria; ASAS-PR: ASAS partial remission; ASDAS-ID: ASDAS Inactive Disease; ASDAS-MI: AS Disease Activity Score Major Improvement criteria; BASDAIS0:
BASDAI 50 response; SF-36 (PCS) MCID: Short Form-36 (physical component summary), Minimal Clinically Important Difference; ASDAS-CRP: ASDAS-C Reactive Protein; PGA: Patient Global Assessment; BASFI:
Bath AS Functional Index; GLM: golimumab 50 mg Q4W; ADA: adalimumab 40 mg Q2W; ETN: etanercept 50 mg/week; SEC: secukinumab 150 mg Q4W; IXE: ixekizumab 80 mg Q4 W; IFX: infliximab 5 mg/kg/

8 weeks; r-axSpA: radiographic axial SpA; NS: non-significant; NR: not reported.
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Table 3. Treatment response in randomized controlled trials comparing early vs established disease defined based on radiographic damage in patients with short symptom duration

Study Time Drug Early us Outcome drug group Outcome placebo group P- RR (early RRR NNTs (early

point established value vs (95% CI) vs
Early Established Early Established established) established)

ASAS20

Sieper 2016 [42] w28 IFX nr-axSpA vs r-axSpA 29/40 (72%) 53/61 (87%) 11/16 (69%)  24/33(73%) NR 1.0ws1.2 0.88 (0.56, 1.38) 27.0wvs 7.0

Landewé 2020 [43] w48 CZP  nr-axSpA wvsr-axSpA  261/329 (79%)  325/407 (80%) NR NR NR - - -

ASAS40

Song 2013 [41] w48 ETN  nr-axSpA vs r-axSpA 65% 75% NR NR NS - - -

Sieper 2016 [42] w28 IFN nr-axSpA vs r-axSpA 24/40 (60%) 53/61 (87%) 9/16 (56%) 18/33 (54%) NR 11vs1.6 0.67 (0.37,1.22) 27.0ws 3.1

Landewe 2020 [43] w48 czZp nr-axSpA vs r-axSpA  240/329 (73%)  290/407 (71%) NR NR NR - - -

ASAS-PR

Song 2013 [41] w48 ETN  nr-axSpA vs r-axSpA 60% 40% NR NR NS - - -

Sieper 2016 [42] w28 IFX nr-axSpA vs r-axSpA 20/40 (50%) 43/61 (70%) 6/16 (38%) 11/33 (33%) NR 1.3vs2.1 0.63 (0.26, 1.50) 8.0vs2.7

Landewé 2020 [43] w48 CczZp nr-axSpA vs r-axSpA  180/329 (55%)  281/407 (69%) NR NR NR - - -

ASAS-5/6

Landewé 2020 w48 CZP  nr-axSpA wvsr-axSpA  195/329 (59%)  227/407 (56%) NR NR NR - - -

ASDAS-ID

Song 2013 [41] wl2 czp nr-axSpA vs r-axSpA 40% 40% NR NR NS — - -

Sieper 2016 [42] w28 IFN nr-axSpA vs r-axSpA 19/36 (53%) 33/57 (58%) 4/13 (31%) 5/30 (17%) NR 1.7vs 3.4 0.49 (0.15, 1.65) 4.5vs2.4

Landewé 2020 [43] w48 CZP  nr-axSpAwvsr-axSpA  172/327 (53%)  213/407 (52%) NR NR NR - - -

ASDAS-MI

Song 2013 [41] wl2 CZP  nr-axSpA vs r-axSpA 25% 30% NR NR NS - - -

Landewé 2020 [43] w48 CZP  nr-axSpA vs r-axSpA 175 (53%) 238 (58%) NR NR NR - - -

BASDAIS0

Landewé 2020 [43] w48 CZP  nr-axSpA vs r-axSpA 238 (72%) 290 (71%) NR NR NR - - -

BASDAI <3 cm

Sieper 2016 [42] w28 IFX nr-axSpA vs r-axSpA 22/36 (61%) 50/58 (86%) 7113 (54%) 15/30 (50%) NR 11wvs1.7 0.66 (0.33, 1.30) 13.7vs 2.8

Cell colours: green: in favour of early disease; red: in favour of established disease; yellow: not statistically significant. Colour version available online. RR: relative risk; RRR: relative risk ratio; NNTs: number of
patients needed to treat; ASAS20/40: ASAS response criteria; ASAS-PR: ASAS partial remission; ASDAS-ID: ASDAS Inactive Disease; ASDAS-MI: AS Disease Activity Score Major Improvement criteria; BASDAIS0:
BASDAI 50 response; CZP: certolizumab pegol 200 mg Q2W; IFX: infliximab 5 mg/kg Q4W; ETN: etanercept 50 mg/week; nr-axSpA: non radiographic axial SpA; r-axSpA: radiographic axial SpA; NR: not reported;

NS: non-significant.
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Table 4. Treatment response in RCTs comparing early vs established disease defined based on radiographic damage in patients regardless short symptom duration

Study Time  Drug Early vs Outcome drug group Outcome placebo group P-value RR (early vs RRR NNTs (early vs
point Established established) (95% CI) established)
Early disease Established Early disease Established
disease disease
ASAS20
Landewé 2014 [44] w12 CZP  nr-axSpA uvsr-axSpA  27/46 (59%)  37/65 (57%)  20/50 (40%)  21/57 (37%) NR SEEI0.95 (0.53, 1.69)  IISHESI0
ASAS40
Landewé 2014 [44] wil2 CZP  nr-axSpA vs r-axSpA  22/46 (48%) 26/65 (40%) 8/50(16%) 11/57 (19%) NR 3.0vs1.4 1.44 (0.57, 3.66) 3.1vs4.8
ASAS-PR
Landewé 2014 [44] wil2 CZP  nr-axSpA vs r-axSpA  13/46 (28%) 13/65 (20%) 3/50 (6%) 1/56 (2%) NR 44vs11.4  0.42(0.04,4.32) 4.5vs 5.5
ASAS-5/6
Landewé 2014 [44] wl2 CZP  nr-axSpA vs r-axSpA  19/46 (41%) 31/65 (48%) 4/50 (8%) 5157 (9%) NR S2vsS5.4 0.95 (0.25, 3.59) 3.0vs2.6
BASDAIS0
Landewé 2014 [44] wl2 CZP  nr-axSpA vs r-axSpA  23/46 (50%) 27165 (42%) 8/49 (16%) 6/57 (10%) NR 3.1vs4.0 0.78 (0.27, 2.26) 29wvs3.2
Study Time  Drug Early us Qutcome drug group Outcome placebo group P-value Change since baseline
point established

Early disease  Established disease ~ Early disease  Established disease Early Established DiD
Change in BASDAI
Landewé 2014 [44] wil2 CZP  nr-axSpA vs r-axSpA -2.8(2.3) -2.6 (2.3) -1.1(1.8) -1.1(1.7) NR -1.7 -1.5 -0.2
Change in ASDAS
Landewé 2014 [44] w12 CZP  nr-axSpA uvsr-axSpA 1.6 (1.2) -1.8(1.2) ~0.5(0.8) ~0.6 (0.8) NR 1.1 12 0.1
Change in BASFI
Landewé 2014 [44] w12 CZP  nr-axSpA vsr-axSpA 2.1 (2.4) -1.8(2.3) -0.3(1.9) ~0.8 (1.6) NR -1.8 -1.0 -0.8
Change in BASMI
Landewé 2014 [44] w12 CZP  nr-axSpA vsr-axSpA 0.5 (0.9) ~0.6 (1.0) 0.1(0.7) ~0.3(0.9) NR ~0.6 03 0.3

Cells colours: green: in favour of early disease; red: in favour of established disease; yellow: not statistically significant. Colour version available online. RR: relative risk; RRR: relative risk ratio; NNTs: number of

patients needed to treat; change since baseline, negative values correspond to outcome improvement; DiD: differences in differences, positive values in favour of late disease; ASAS20/40: ASAS response criteria; ASAS-

PR: ASAS partial remission; response; ASDAS: AS Disease Activity Score; CZP: certolizumab pegol 200 mg Q2W; nr-axSpA: non-radiographic SpA; r-axSpA: radiographic axial SpA; NR: not reported.
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Treating spondyloarthritis early

Consequently, we may not have enough evidence to draw def-
inite conclusions on the treatment response according to
symptom duration in axSpA.

The results of the present SLR differ from trials claiming bet-
ter treatment outcomes in early disease based on a time defini-
tion. This discrepancy can be explained by the fact that those
studies were simply not designed with the purpose of assessing
the interaction between early disease and treatment response,
but rather to compare differences between active treatment and
placebo in the total population, i.e. regardless of early or estab-
lished disease. Therefore, such post hoc analyses may be subject
to biases and may reflect disbalances between the groups in
prognostic features as patients were not randomly allocated to
the groups at baseline. Additionally, some studies compare the
proportion of patients achieving the outcome in early vs estab-
lished axSpA under active treatment, concluding that differences
between both groups are attributable to early disease. However,
a simple numerical comparison is not enough to answer our
main question, not to mention that it also implies overlooking
the placebo arm, where the same higher outcome achievement
in early disease may take place. Hence, in order to perform a
real comparison of the treatment effect of bDMARDs (vs pla-
cebo) between the two stages of the disease (also referred to as
the interaction between treatment and symptom duration) it is
elegant and useful to resort to RRR. By dividing the RR of
bDMARD:s (vs placebo) in early axSpA by the RR in established
disease, we can truly estimate the relationship between the effect
of bDMARD:s vs placebo in early vs established disease, as well
as its magnitude, reflected in the value of the RRR. By calculat-
ing its 95% CI, we can have an uncertainty around the estimate,
allowing assessment of the statistical significance of this
between-groups comparison.

As for the comparison between nr-axSpA and r-axSpA, our
results are consistent with a meta-analysis conducted by
Callhoff et al. [54] assessing the difference in BASDAI and
BASFI improvement between active treatment and placebo in
both groups. After adjustment for year of publication of the
RCTs, there were no differences in the effect bDMARDs be-
tween the two groups.

Putting the results of this SLR into the context of the ASAS-
SPEAR project, a universal definition of early disease to be
used for research purposes will allow the comparison of out-
comes in early and established disease across studies and
therefore the attainment of more solid data to understand the
real effect of early treatment. Additionally, well-designed
studies will enable determination, based on high-quality evi-
dence, of the best threshold (if any) to define early axSpA, if
this is to be defined based on symptom duration.

Despite the lack of robustness of the findings, another key
topic is the clarification of our results: lack of differences in
treatment effect between early and established disease should
not be understood as ‘no need to treat patients early’. An ade-
quate treatment should be initiated as soon as patients are di-
agnosed with axSpA [55]. In fact, the lack of benefit in early
treatment would suggest that, unlike other diseases like RA,
where a treatment delay leads to worse outcomes with struc-
tural and irreversible damage [56-59], a late treatment in
axSpA would not straightforwardly indicate that a patient
will have a worse prognosis. On the other hand, in order to
give a definite answer to this question, we would rather see
the impact of early (vs late) treatment on structural damage
progression. Due to the methodological challenges with the
assessment of structural damage progression in axSpA,
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known to be slow and not optimally captured by the most
widely used instruments, it is unlikely that we will be able to
set up such a study ‘free of bias’. The long-term follow-up
that would be needed to answer such a question would pose
other methodological challenges like losses to follow-up and
confounding, not to mention the unethical issues of perform-
ing an RCT with the requested characteristics.

To conclude, this is the first SLR comparing differences in
treatment effect between early and established axSpA.
Evidence towards better outcomes in early axSpA is very lim-
ited, based on three studies, and restricted to nr-axSpA and
<Syears symptom duration showing better outcomes com-
pared with established nr-axSpA. The effect of symptom du-
ration on response to treatment needs to be Dbetter
investigated to allow a definite conclusion. When early axSpA
is defined based on disease duration or radiographic damage,
no differences in response to treatment are found based upon
currently available evidence.

Supplementary data

Supplementary data are available at Rheumatology online.
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