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Abstract

Background The extra-musculoskeletal manifestations (EMMs) such as recurrent acute anterior uveitis (rAAU), psoria-
sis (Ps), and inflammatory bowel disease (IBD), are related to the Spondyloarthritis (SpA), as well as they are associated
with disease activity and poor prognosis. However, there are no data addressing its relevance regarding therapeutic
decision-making in clinical practice.

Objective To evaluate the impact of EMMs to drive the treatment decision-making in patients with SpA
ina 12-month follow-up.

Patients and methods SpA patients, according to the axial and peripheral ASAS classification criteria, as well as CAS-
PAR criteria, with any active EMM, defined as main entry criteria, were included in this longitudinal cohort study. Indi-
viduals with a history of any disease or condition that could be associated with some of the studied endpoints, includ-
ing neoplasms and infectious diseases, were excluded. Specific tools related to each EMM, including Psoriasis Area
Severity Index (PASI), ophthalmologic evaluation, according to the Standardization of Uveitis Nomenclature (SUN)
criteria, and gut complaints were used at baseline and during the 3-, 6- and 12-month of follow-up as outcomes
measures over time. Descriptive and inferential analyses were used appropriately, including Pearson’s correlation test,
chi-squared test, and ANOVA. P value less than 0.05 was considered as significant.

Results A total of 560 patients were enrolled, of whom 472 meet the eligibility criteria. The majority (N=274; 59.6%)
had one or more EMM related to SpA umbrella concept. Among the EMM, the one that most influenced therapeu-
tic decision-making was psoriasis (28.5%), followed by uveitis (17.5%) and IBD (5.5%), regardless of musculoskeletal
manifestations. Clinical improvement of EMMs outcomes was observed in most patients over 12-month follow-up,
especially in those with rAAU and IBD (P<0.001).

Conclusion Our results showed that EMMs guided the therapeutic decision-making in half of SpA patients, regard-
less of musculoskeletal condition, suggesting the inter-disciplinarity among the rheumatologist, ophthalmologist,
dermatologist, and gastroenterologist plays a crucial role to manage them.
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Introduction

Spondyloarthritis (SpA) is a group of distinct chronic
inflammatory diseases that share the enthesis involve-
ment, as well as a genetic association with HLA-B27 and
extra-musculoskeletal manifestations (EMM), including
psoriasis (Ps), recurrent acute anterior uveitis (rAAU),
and inflammatory bowel disease (IBD). They can affect
30-50% of patients during SpA course and are included
in the axial and peripheral Assessment of Spondyloar-
trhitis (ASAS) classification criteria [1-3]. In addition, all
of them may contribute to increase pre-test probability
for SpA and are associated with higher costs and quality
of life impairment [4—14].

Although no randomized clinical trial has evaluated the
EMMs as primary outcome nor they are clearly indicated
in most international guidelines [15-19] or included in
SpA disease-activity instruments, such as Ankylosing
Spondylitis Disease Activity Score (ASDAS) and Bath
Ankylosing Spondylitis Disease Activity Index (BAS-
DAI) [20, 21], they have been used to guide treatment
decisions in a real-life setting. In addition, it is common
that patients with EMMs require a multidisciplinary and
interdisciplinary approach involving the participation of
rheumatologists, ophthalmologists, dermatologists, and
gastroenterologists.

Thus, our main objectives were to evaluate the EMMs’
role regarding the therapeutical decision-making in
patients with axial or peripheral SpA [22, 23], as well as
to verify the main joint outcomes, including data on effi-
cacy and safety after treatment, in a 12-month follow-up.

Patients and methods
This cohort study enrolled outpatients with SpA from
the Spondyloarthritis Service of Rheumatology Division
of Federal University of Sdo Paulo (UNIFESP). Adult
patients with axial SpA [1-3, 22], psoriatic arthritis (PsA)
[23] and IBD-related arthritis [3, 24] were included if
they had any active EMM that determined the therapeu-
tic decision-making (defined as main entry criteria and
major target during all follow-up), regardless of axial or
peripheral arthritis at baseline, according to the over-
all opinion of rheumatologist. All patients who had the
EMM as decisive to perform the therapeutic decision-
making were included in the study and were followed-up
of at least 12 months after that.

Individuals with a history of any condition that
could be associated or cause misinterpretation or

diagnostic confusion with any of the studied outcomes
were excluded such as neoplasia, active infection by
Human Immunodeficiency Virus (HIV), hepatitis B
virus (HBV), hepatitis C virus (HCV), active tubercu-
losis, Hansen’s disease, sarcoidosis, infectious uveitis,
sexually transmitted diseases, demyelinating diseases,
changes in bowel habits of other etiologies (such as lac-
tose intolerance, celiac disease, or irritable bowel syn-
drome), pregnancy, and dermatoses of other etiologies.
Patients with juvenile-onset SpA, overlap with other
chronic inflammatory arthritis, or undifferentiated con-
ditions were not eligible to participate in the study.

The electronic medical records were revised to obtain
all clinical manifestations, comorbidities, and treat-
ment data. The articular and EMMs were evaluated at
baseline, as well as throughout the follow-up (3, 6, and
12 months), to determine the impact of the decision
on the response to treatment (complete or incomplete
response or remission), according to rheumatologist’s
overall evaluation. If the patient had more than one
EMM, it was chosen the one that has been more deter-
minant for therapeutic decision-making, according to
the rheumatologist’s global opinion.

For the specific evaluation of the activity and sever-
ity of articular and EMMs, specific instruments to each
one of them were used, including the Bath Ankylos-
ing Spondylitis Disease Activity Index (BASDAI) [21],
Ankylosing Spondylitis Disease Activity Score (ASDAS)
[20], and Psoriasis Area and Severity Index (PASI) [25].

The ASDAS was used to define joint disease activ-
ity (ASDAS<1.3 was considered as remission,
ASDAS>1.3 and<2.1 was considered as low joint
activity, and ASDAS>2.1 was considered as high or
very high activity) [20]. Ps activity was defined accord-
ing to PASI (active if>1 and inactive when<1), and
dermatologist and rheumatologist’s overall opinion.
rAAU was defined as active or inactive according to
the ophthalmologic evaluation, which was based on
the Standardization of Uveitis Nomenclature (SUN)
Working Group criteria [26]. Improvement, worsen-
ing, or unchanged outcomes (active or inactive) were
assigned according to the ophthalmologist’s opinion.
Measurements of inflammatory bowel disease activity
were based on signs and symptoms, such as abdominal
pain and bowel habits changes (number of episodes of
diarrhea per day, presence of blood or mucus in stool).
Patients who presented one or more symptoms differ-
ent from the usual pattern were characterized as having
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active IBD if confirmed by colonoscopy. from the time
when the digestive condition was responsible for guid-
ing the treatment throughout the following 12 months.
The intestinal involvement (IBD) was confirmed by
colonoscopy or biopsy previously and current gut activ-
ity was defined as clinically active or inactive, according
to both gastroenterologist and rheumatologist’s overall
opinion.

In addition, all patients included in this cohort had
previous diagnosis of psoriasis, recurrent anterior uvei-
tis, and inflammatory bowel disease, according to the
dermatologist, ophthalmologist, and gastroenterologist,
respectively. Also, the current skin lesions, eye and gut
complaints were confirmed by these specialists. However,
the final therapeutic decision-making was performed by
rheumatologist based on multidisciplinary to manage
them.

The therapeutic approach was based on the Brazilian
and the international guidelines [15-19], using the treat
to target (T2T) strategy. The options for pharmacological
strategies were:

- Non-steroidal anti-inflammatory drugs (NSAIDs):
initiation or dosage adjustments (full- or half-dose, con-
tinuum, or intermittent use), considering previous usage
and safety profile of each patient.

- Conventional synthetic Disease-modifying anti-
rheumatic drugs (csDMARDs): Initiation, maintenance
or change of agents (methotrexate, leflunomide, cyclo-
sporine, sulfasalazine, azathioprine) or dosage adjust-
ments or combination among them, according to the
response, compliance, and tolerability.

- Biologic DMARDs, such as TNF« inhibitors (inflixi-
mab, adalimumab, certolizumab, golimumab and etaner-
cept): Initiating, maintaining, or switching among them
and no-TNF blockers, including IL17, IL23 or IL12-23
inhibitors and abatacept. Combination among biologi-
cals was not allowed. No patient used targeted synthetic
DMARDs, as JAK inhibitors.

Topic glucocorticosteroids (GCs) were added in
patients with mild episodes of psoriatic skin lesions or
AAU, according to the dermatologist and ophthalmolo-
gist, respectively. Systemic GCs were used in patients
with moderate-severe or refractory colitis or AAU,
according to the gastroenterologist or ophthalmolo-
gist, respectively, and they were not prescribed for skin
lesions.

Statistical analysis

The quantitative variables are described as the mean,
median, standard deviation, minimum, and maximum
values. The qualitative variables are described as abso-
lute and relative frequencies (%). Fisher’s exact test or
the chi-squared test was used to assess the association
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among the qualitative variables in the different groups of
EMMs. In case of a normal distribution, according to the
Shapiro—Wilk test, and the homogeneity among the vari-
ables, the quantitative variables were compared over time
by repeated-measures analysis of variance (ANOVA),
and the original group was set as the fixed factor using
an intention-to-treat (ITT) analysis. In the case non-
normality or non-homogeneity, the non-parametric
Kruskal-Wallis test was applied. In situations of signifi-
cant differences between the variables, the multiple com-
parison test with Bonferroni correction was used.

Using the approach that most of EMMs may improve
after synthetic or biologic DMARDs used to treat the
joint complaints, we explored if the articular endpoints
could also improve when the therapeutic option had been
defined based on just EMMs as decision-making.

To evaluate the distribution of data over time for
quantitative variables, such as PASI, the non-paramet-
ric Friedman test was applied. For qualitative variables,
especially medications, Cochran’s Q test was performed
to compare different proportions over time. All data were
analyzed using SPSS version 24.0 and P value below 5%
was set as significant.

Results

A total of 560 patients were evaluated, of whom 472
(84.3%) had a diagnosis of SpA, according to the ASAS
classification criteria. Of these, 12 were excluded because
they presented comorbidities that could influence the
evaluation of disease activity (articular or extra-articular),
such as infectious hepatitis (three patients with hepatitis
C, one patient with hepatitis B), acquired immunode-
ficiency syndrome (AIDS) (N=6), and neoplasms (one
patient with bladder adenocarcinoma and one patient
with chronic lymphoid leukemia) (Fig. 1).

Any EMM was observed in 274 (59.6%) patients at
baseline, 141 (51.5%) of them had active Ps, AUU or
IBD that defined the therapeutic decision-making (Ps
in 78 patients [28.5%]; rAAU in 48 [17.5%]; and IBD in
15 [5.5%] (Fig. 1). Patients with Ps activity were pre-
dominantly male, older, with a longer disease duration,
and higher prevalence of current smokers. Patients with
active rAAU were younger and had higher frequency of
SpA family history, axial involvement, and positivity for
HLA-B27. Patients with IBD activity had significantly
shorter diagnostic delay. All of them were predominantly
White, but no significant difference regarding sex and
fibromyalgia and low bone mass frequency (Table 1).

In a 12-month follow-up, there was a significant PASI
reduction (Fig. 2a), as well as less mean daily episodes of
diarrhea (Fig. 2b), less patients with abdominal pain and
blood and mucus in stools or uveitis activity (Table 2).
Although the therapeutic decision-making has been



dos Reis Annunciato et al. Advances in Rheumatology (2023) 63:44 Page 4 of 11

Enroliment

N=560

12 Excluded
3 HCV

1 HBY —
6 AIDS
2 Neoplasms

Not included

Extra-MSK No extra-MSK

Psoriasis

N=139
(50.7%)

rAAU
N=111
(40.5%)

Non-determinant
for decision
making

Decision
making

Decisi Non-determinant Decisi Non-determinant
':::(si:n for decision N=78 N=61 r::;(si::n for decision
9 making (28.5%) (22.3%) 9 making
N=48 N=63 N=15 N=9
(17.5%) (23%) (5.5%) (3.2%)
Fig. 1 Flowchart of patients enrolled in study, according to the extra-musculoskeletal (extra-MSK) manifestations used to guide the therapeutic
decision-making

Table 1 Clinical data of SpA patients, according to EMMSs used for driving the therapeutic decision-making at baseline

Variable rAAU Psoriasis IBD p
(N=48) (N=78) (N=15)

Male, n (%) 29 (60.4%) 48 (61.5%) 7 (46.7%) 0.55
Age (Years) 49.1(12.1) 57.8(14.5) 479 (14.8) 0.001
Skin color

White, n (%) 27 (56.3%) 51 (65.4%) 10 (66.7%) 046

Non-white, n (%) 21 (43.7%) 24 (30.8%) 5(33.3%)

Unknown, n (%) 0 3(3.8%) 0
Time of disease (years) 18.7 (9.6) 226 ( 13(8.1) 0.01
Family History of SpA, n (%) 11 (22.9%) 12 (15.4%) 1(6.7%) 0.29
DAIAGNOSTIC DELAY (years) 11.8(94) 159 (12.4) 5.7(5.9) 0.001
Current smoking, n (%) 4 (8.3%) 13 (16.7%) 1(6.7%) 03
Positivity for HLA-B27, n (%) 33 (68.8%) 5 (6.4%) 5(33.3%) <0.0001
Axial predominance, n (%) 15 (31.2%) 1(1.3%) 3 (20%) <0.0001
Peripheral predominance, n (%) 1(2.1%) 28 (35.9%) 2 (13.3%) <0.0001
Comorbidities Fibromyalgia, n (%) 6 (12.5%) 7 (9%) 2 (13.3%) 0.77
Low BMD for age, n (%) 10 (20.8%) 18(23.1%) 6 (40%) 0.30

rAAU: recurrent acute anterior uveitis; SpA—spondyloarthritis; EMM—extra-musculoskeletal manifestation; BMD: bone mineral density by DXA measurements (spine
and/or hip)
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Fig. 2 A 12-Month follow-up regarding skin and gut disease
activity over time (At baseline, visits at 3, 6 and 12 months). a
Patients with psoriasis and psoriasis area and severity index (PASI)
after therapeutic decision-making. b Patients with inflammatory
bowel disease and daily diarrhea episodes after therapeutic
decision-making

chosen according to current activity of EMM, there was
a tendency toward an improvement of musculoskeletal
complaints (low disease activity), especially in those with
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Ps (from 15.5 to 34%) and IBD (from 7.1 to 33.3%) over
time (Table 3).

The decision-making usefulness was significant over
12-month follow up in all groups, especially for rAAU,
which was determinant for the management in more
than 90% of patients who had it, and for Ps (in more than
50% of those who had it) (Table 4). No serious adverse
events were observed in these patients during follow up.

Among the patients with active Ps, approximately 30%
had not used any medication previously, and more than
50% were using some DMARD, especially methotrex-
ate (MTX). At baseline, only 15% had already used some
immunobiological agent. Plaque was the most frequent
clinical presentation in patients with Ps (more than 90%
of cases)—together with nail dystrophy (more than 70%
of patients)—and it impacted regarding the treatment
decision-making significantly. The other forms repre-
sented fewer than 10% of cases. The therapeutic decision-
making significantly promoted the largest increases in
the prescription of DMARDs, both alone (monotherapy)
or in combination, especially regarding TNF inhibitors,
followed by secukinumab. In addition, there was a non-
significant reduction of using the systemic GCs, although
they were using the same rate as topical formulations
(Table 5).

Of those with active rAAU, half of them had not used
any systemic medication before, fewer than 20% had
used some DMARDs, and approximately 30% were using
some biologic agent (Table 6). After 3 months, there was
no significant reduction in the oral systemic use of GCs,
although there was a significant increase in DMARDs
prescriptions, especially MTX and monoclonal TNE-
inhibitors over the 12 months.

Regarding patients with active IBD, approximately 30%
had not previously used any medication. Approximately
20% were using some DMARDs or systemic GCs, and
approximately 40% of them were on biologic DMARDs
(Table 7). Over the 12-month follow-up, there was no
reduction in oral systemic use of GCs, but there was

Table 2 Disease activity during 12-Month follow-up, according to therapeutic decision-making based on each extra-musculoskeletal

manifestation

Variable Baseline 3 months 6 months 12 months p

Active rAAU, n (%) 48 (100%) 11 (22.9%) 10 (20.8%) 7 (14.6%) <0.001
Active Psoriasis N (%) 78 (100%) 55 (70.5%) 48 (57.7%) 40 (51.3%) <0.001
PASI 11.1 (10.5) 6.9 (8.2) 7.8(11.6) 34(5.6) <0.001
Active ibd, N (%) 78 (100%) 55 (70.5%) 48 (57.7%) 40 (51.3%) <0.0001
Diarrhea episodesmean/day 52(3.0) 334.) 1.6 (3.0) 1.5(3.0) <0.001
Blood or mucus in stools, n (%) 6 (40%) 6 (40%) 3 (20%) 2 (13.3%) 0.08
Abdominal Pain, n (%) 6 (40%) 6 (40%) 3(20%) 2(13.3%) 0.003

rAAU: recurrent acute anterior uveitis; PASI: Psoriasis Area Severity Index
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Table 3 Prospective evolution of musculoskeletal outcomes
over 12 months of follow-up, according to extra-musculoskeletal
manifestations in SpA patients

EMM Baseline 3 months 6 months 12months p
Remission or inactive disease (ASDAS < 1.3)
rAAU, N (%)  12(26.7%) 14(32.6%) 13(31.7%) 12(315%) 092
Psoriasis, n 10(17.2%) 9(17.3%) 10(19.6%) 11 (22%) 0.7
(%)
IBD, n (%) 0 1(6.7%) 2(133%) 1(6.7%) 0.07
Low disease activity (1.3 <ASDAS<2.1)
rAAU, N (%)  6(133%) 8(186%) 11(26.8%) 7 (18.4%) 0.23
Psoriasis, n 9(155%) 6(11.5%) 19(37.2%) 17 (34%) 0.08
(%)
IBD, n (%) 1(7.1%) 3 (20%) 4(26.7%)  5(33.3%) 0.27
High or very high disease activity (ASDAS >2.1)
rAAU, N (%) 27 (60%)  21(48.8%) 17 (41.4%) 19 (50%) 0.08
Psoriasis, n 39(67.2%) 37 (71.1%) 22 (43.1%) 22 (44%) 0.02
(%)
IBD, n (%) 13(92.8%) 10 (66.6%) 9 (60%) 9 (60%) 0.06

EMM: extramusculoskeletal manifestation; rAAU: recurrent acute anterior
uveitis; IBD: inflammatory bowel disease; ASDAS: Ankylosing Spondylitis Disease
Activity Score

a significant increase in DMARDs prescription, espe-
cially sulfasalazine and biologic agents. In addition, more
than half of patients continued using these agents over
12 months.

Discussion
Our results showed that almost 60% of SpA patients had
some active EMM and in about half of them it guided the
current therapeutic decision-making in a real-life sce-
narijo. In addition, we observed a more specific approach
focusing on them, including higher prescription rate in
conventional DMARDs-naive patients previously.
Although a large prospective cohort with 12 years of
follow-up, the Outcome in Ankylosing Spondylitis Inter-
national Study (OASIS), has not found any association
among EMMs and physical disability, quality of life, or
radiographic damage in 216 patients with AS [27], most
studies have highlighted the relevance of them on the
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quality of life in SpA patients, as well as the association
with direct and indirect costs and difficulties in clinical
management [28, 29]. Nonetheless, no clinical trial has
evaluated the EMMs as a central point of therapeutic
decision-making. To the best of our knowledge, this is
the first large study that addressed the efficacy and safety
peculiarities of them in SpA patients over time in clinical
practice, regardless of musculoskeletal axial or peripheral
predominance, highlighting a relevant and current unmet
need.

In general, the EMMs had high prevalence in SpA
patients, as demonstrated in a large British cohort involv-
ing more than 4000 AS patients and almost 29,000
healthy controls matched for age and sex (11.4% for
rAAU, 4.4% for Ps and 3.7% for IBD). The overall inci-
dence per 1000 patient-years, as well as the cumulative
incidence in 20 years and the adjusted risk ratio (8.9,
24.5% and 15.5 for rAAU; 3.4, 10.1% and 1.5 for Ps and
2.4, 7.5% and 3.3 for IBD, respectively), demonstrated
that the risks were higher in the first years for Ps and IBD
but keep increasing over time for rAAU [7, 30, 31]. How-
ever, only 60% of European and Canadian rheumatolo-
gists routinely have evaluated them, even though they
agree that the therapeutic strategy is different when mus-
culoskeletal (MSK) complaints are concomitantly with
EMMs in SpA patients [32]. According to our cohort, the
Ps activity was the most frequent, but the active rAAU
was the EMM with greater dissociation from joint dis-
ease activity and that was used as treatment strategy
turning point in more than 90% of patients.

Another interesting approach is to screen the EMMs
to reduce the diagnostic delay in SpA, especially for dif-
ferential diagnosis with other inflammatory arthritis
[33]. Recently, several strategies have been adopted for
identifying them in patients with Ps [13, 22], such as the
Psoriasis Arthritis Screening and Evaluation (PASE) [35],
Psoriasis Epidemiology Screening Tool (PEST) [36, 37],
and Early Psoriatic Arthritis Screening Questionnaire
(EARP) [38]; uveitis, including the DUET [39], FOCUS
Initiative [40], and Sentinel Collaborative Project [41];
and IBD (ASAS criteria [11] and the DETAIL question-
naire [42]). Although these strategies had not been

Table 4 Number of patients with active extra-MSK manifestations and the number of decision-making

EmM Baseline 3 months 6 months 12 months p

Active rAAU, n (%) 48 (100%) 11 (22.9%) 10 (20.8%) 7 (14.6%) <0.001
DECISION-MAKING*, N (%) 48 (100%) 10 (91%) 9 (90%) 7 (100%) <0.001
ACTIVE PS, N (%) 78 (100%) 55 (70.5%) 45 (57.7%) 40 (51.3%) <0.001
DECISION-MAKING*, N (%) 78 (100%) 30 (54.5%) 26 (57.8%) 14 (35%) <0.0001
ACTIVE IBD, N (%) 14 (93.3%) 8(53.3%) 4(26.7%) 4 (26.7%) <0.001

EMM: extramusculoskeletal manifestation; rAAU: recurrent acute anterior uveitis; Ps: psoriasis; EAM

* Regarding the number of patients that still had an active EAM
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Table 5 Therapeutic measures taken for patients with active psoriasis during a 12-Month follow-up

Medications Previous (N=78) Baseline (N=78) 3 months (N=55) 6 months (N=48) 12 months (N=40) p

No medication, n (%) 23 (29.5%) 0 0 0 0

Topic Glucocorticoid, n (%) 13 (16.7%) 8(10.3%) 6 (10.9%) 8 (16.7%) 4 (10%) 0.07
Oral systemic Glucocorticoids, n 6 (7.7%) 3(3.8%) 1(1.9%) 1(2.1%) 1(2.5%) 0.26
(%)

DMARDs, n (%) 43 (55.1%) 68 (87.2%) 28 (50.9%) 21 (43.8%) 12 (30%) <0.0001
MTX, n (%) 27 (34.6%) 25 (32.1%) 9 (16.4%) 8 (16.7%) 5(12.5%) <0.0001
LEF, n (%) 9 (11.5%) 3(3.8%) 5(9.1%) 6 (12.5%) 2 (5.0%) 0.001
SSZ,n (%) 1(1.3%) 5(6.4%) 0 0 0.07
CsA, n (%) 3(3.8%) 4 (5.1%) 7 (12.7%) 5(10.4%) 3(7.5%) 0.71
MTX+CsA, n (%) 1(1.3%) 5 (6.4%) 0 2 (4.2%) 0 0.24
MTX+LEF, n (%) 1(1.3%) 7 (9.0%) 5(9.1%) 0 2 (5.0%) 0.009
LEF+CsA, n (%) 1 ( .3%) 42 (53.8%) 2 (3.6%) 0 0 0.002
Biological agents, n (%) 1(14.1%) 37 (47 4%) 18 (32.7%) 24 (50%) 12 (30%) <0.0001
TNF inhibitors, n (%) 10 (12.8%) 17 (21.8%) 17 (30.9%) 16 (33.3%) 9 (22.5%) <0.0001
Adalimumab, n (%) 6 (7.7%) 1(1.3%) 9 (16.4%) 9 (18.8%) 2 (5.0%) 0.08
Golimumab, n (%) 1(1.3%) 0 2 (4.17%) 2 (5.0%) 0.64
Etanercept, n (%) 0 13 (16.7%) 7 (12.7%) 2 (4.17%) 3(7.5%) <0.0001
Infliximab, n (%) 3(3.8%) 8(10.3%) 1(1.9%) 5 (10.4%) 0 0.07
Abatacept, n (%) 0 1(1.3%) 0 1(2.8%) 0 0.56
Ustekinumab, n (%) 1(1.3%) 2 (2.6%) 1(1.9%) 1(2.8%) 2 (5.0%) 095
SECUKINUMAB, N (%) 0 0 0 4(8.3%) 0 0.003

DMARDs: Disease-modifying anti-rheumatic drugs; MTX: methotrexate; LEF: leflunomide; SSZ: sulfasalazine: CsA: cyclosporin A

Table 6 Therapeutic measures taken for patients with active rAAU during 12-Month follow-up

Medications Previous (N=78) Baseline (N=78) 3 months (N=55) 6 months (N=48) 12 months(N=40) p

No medication, n (%) 23 (29.5%) 0 0 0 0

Topic Glucocorticoid, n (%) 13 (16.7%) 8(10.3%) 6 (10.9%) 8 (16.7%) 4(10%) 0.07
Oral systemic Glucocorticoids, n (%) 6 (7.7%) 3(3.8%) 1(1.9%) 1(2.1%) 1(2.5%) 0.26
DMARDs, n (%) 43 (55.1%) 68 (87.2%) 28 (50.9%) 21 (43.8%) 12 (30%) <0.0001
MTX, n (%) 27 (34.6%) 25 (32.1%) 9 (16.4%) 8(16.7%) 5(12.5%) <0.0001
LEF, n (%) 9(11.5%) 3(3.8%) 5(9.1%) 6 (12.5%) 2 (5.0%) 0.001
SSZ,n (%) 1(1.3%) 5 (6.4%) 0 0 0 0.07
CsA, n (%) 3(3.8%) 4(5.1%) 7(12.7%) 5(10.4%) 3 (7.5%) 0.71
MTX+CsA, n (%) 1(1.3%) 5 (6.4%) 0 2 (4.2%) 0 0.24
MTX+LEF, n (%) 1(1.3%) 7 (9.0%) 5(9.1%) 0 2 (5.0%) 0.009
LEF +CsA, n (%) 1(1.3%) 42 (53.8%) 2 (3.6%) 0 0 0.002
Biological agents, n (%) 11 (14.1%) 37 (47 4%) 18 (32.7%) 24 (50%) 12 (30%) <0.0001
TNF inhibitors, n (%) 10 (12.8%) 17 (21.8%) 17 (30.9%) 16 (33.3%) 9 (22.5%) <0.0001
Adalimumab, n (%) 6 (7.7%) 1(1.3%) 9 (16.4%) 9(18.8%) 2 (5.0%) 0.08
Golimumab, n (%) 1(1.3%) 0 2 (4.17%) 2 (5.0%) 0.64
Etanercept, n (%) 0 13(16.7%) 7 (12.7%) 2 (4.17%) 3(7.5%) <0.0001
Infliximalb, n (%) 3(3.8%) 8(10.3%) 1 (1.9%) 5(10.4%) 0 0.07
Abatacept, n (%) 0 1(1.3%) 0 1(2.8%) 0 0.56
Ustekinumab, n (%) 1(1.3%) 2 (2.6%) 1(1.9%) 1(2.8%) 2 (5.0%) 095
SECUKINUMAB, N (%) 0 0 0 4(8.3%) 0 0.003

DMARDs: Disease-modifying anti-rheumatic drugs; MTX: methotrexate; SSZ: sulfasalazine: CsA: cyclosporin A
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Table 7 Therapeutic measures taken for patients with active IBD during 12-Month follow-up
Medications Previous Baseline 3 months 6 months 12 months p
(N=14) (N=14) (N=8) (N=4) (N=4)
No medication, n (%) 4(26.7%) 0 0 0 0
Oral Glucocorticoid, n (%) 3 (20%) 3 (20%) 2 (25%) 2 (50%) 1 (25%) 0.84
DMARDs, n (%) 3(20%) 12 (60%) 5(62.5%) 1 (25%) 3(75%) <0.0001
AZA, n (%) 0 4(26.7%) 1(12.5%) 1(25%) 2 (50%) 0.16
SSZ,n (%) 3 (20%) 8(53.3%) 3(37.5%) 0 1(25%) 0.007
Mesalazine, n (%) 0 0 1(12.5%) 0 0 0.41
Biologic agents, n (%) 6 (40%) 1(73.3%) 5(62.5%) 2 (50%) 3 (75%) <0.0001
Adalimumab, n (%) 2 (13.3%) 4 (26.7%) 3(37.5%) 0 1(25%) 0.08
Golimumab, n (%) 1(6.7%) 1(6.7%) 0 0 1 (25%) 063
Etanercept, n (%) 1(6.7%) 0 0 0 0 041
Infliximalb, n (%) 2 (13.3%) 2 (13.3%) 1(12.5%) 1 (25%) 1(25%) 0.60
Certolizumab, n (%) 0 0 1(12.5%) 0 0 0.04
Ustekinumab, n (%) 0 0 0 1 (25%) 0 041

DMARDs: Disease-modifying anti-rheumatic drugs; AZA: azathioprine; SSZ: sulfasalazine

evaluated in our study, we could realize that a driven
sight to them would be important to integrate rheuma-
tologists, dermatologists, ophthalmologists, and gastro-
enterologists for therapeutic decision-making as well. For
instance, Ps patients had a longer delay until the appoint-
ment with the rheumatologist, emphasizing an impor-
tant unmet need and the necessity the greater interaction
with dermatologists. On the other hand, the access to and
faster scheduling with the rheumatologist was more fre-
quent for patients with IBD, although the time was more
than 5 years, on average. Our data confirm the possibility
of multidisciplinary assessment regarding EMMs in SpA
patients [43, 44].

Comorbidities also represent relevant outcomes
regarding clinical management of SpA patients, especially
due to concomitant medications, increased risk of toxic-
ity, and decision-making [45], and have been more valued
recently [46, 47]. An interesting finding in our cohort
was the lower prevalence of fibromyalgia (less than 15%),
when considering only the current active EMMs, than
that reported in patients with AS and non-radiographic
axial SpA (around 20-25%) [8, 34, 48-50]. On the other
hand, our data corroborate the higher rate of metabolic
syndrome in Ps [51] and osteoporosis in patients with
IBD, which may be associated with the longer systemic
use of GCs, chronic inflammation and intestinal mal-
absorption of calcium, vitamin D, and other nutrients
essential for bone health [52]. These three comorbidities
are also important in a real-life study, especially related
to need for using corticosteroid sparing drugs to mini-
mize risk of weight increase, bone loss, hypertension,
lipid and glucose changes, and non-alcoholic steatohepa-
titis (NASH), as well as to improve the interpretation of

disease activity tools based on patient-reported outcomes
(PROs) and to reduce confounders factors for the thera-
peutic decision-making.

By using EMMs in therapeutic decision-making, we
observed significant clinical improvement in the three
groups, especially in those with rAAU or IBD, with com-
plete resolution in 85% or 75% of cases, respectively. Pso-
riasis lesions also improved overall, but there was greater
difficulty in achieving complete and sustained remission
during the first year, suggesting the greater complexity of
psoriatic disease itself in despite of higher frequency of
TNF inhibitors and wide care offered by dermatology and
rheumatology combined approach. Moreover, it is wor-
thy addressing that we used a stricter criterion for defin-
ing skin remission (PASI below 1). Although with several
definitions regarding skin remission in patients with pso-
riatic arthritis and psoriasis, including PASI75, PASI9O0,
PASI100, and BSA for instance, we decided to use the
PASI as more trustworthy parameter based on the skin
domain from the Minimal Disease Activity (MDA)’s
definition [17, 58]. Also, it would be an endpoint easier
for using in the clinical practice and might reflect bet-
ter the “skin well-being” related to the patient-reported
outcomes.

Interestingly, the improvement of musculoskeletal
complaints was not as significant as the improvement
of EMMs that motivated the therapeutic decision. Some
hypotheses to explain this can be highlighted, such as
a lower frequency of joint disease activity (remission
or low disease activity in approximately 25 to 40% of
patients with Ps and rAAU, respectively) and dissocia-
tion between articular and extra-articular involvement in
patients with long-term disease.
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Although the profile of biological agents, including
first prescription and survival rate, may vary according
to the EMM, the monoclonal TNF inhibitors were more
prescribed for patients with rAAU and IBD, according to
current recommendations [15-19]. In our cohort, these
data are supported because more than half of the patients
in IBD and rAAU groups required only one change in
treatment, suggesting effectiveness of this strategy over
time. Moreover, most of them had switched to another
monoclonal TNF antagonist. However, SpA patients with
Ps required more treatment changes demonstrating the
difficulty of managing them.

Another interesting finding in our cohort was the lack
of combined medication before the EMM comes up to
provide a decision-making (30% in Ps and IBD, 50% in
rAAU), as well as the low baseline prescription rates of
DMARDs (20% in rAAU and IBD patients, and 50% for
Ps patients) and biological agents (15% in Ps, 30% in
AAUTr, 40% in IBD), which suggests that extra-muskulo-
skeletal involvement was recent and relevant for clinical
management, regardless of joint complaints [53].

MTX was the anchor drug more used in SpA patients
with current active and concomitant rAAU and Ps, but
it was not the main therapeutic strategy chosen by Rheu-
matologist because it was already being used by more
than 50% of patients with Ps. The most important strat-
egy involving synthetic or conventional DMARDs, as
the first therapeutic approach, was a combination of
DMARD:s, such as leflunomide or cyclosporin, although
this strategy has not been sustained over 12 months, sug-
gesting lower efficacy or higher toxicity. In cases of cur-
rent active IBD in SpA patients, sulfasalazine was used as
an anchor medication, as it saw a threefold increase in its
prescription in the first 3 months.

The EMMs were decisive for the DMARDs prescrip-
tion, with a frequency of approximately 30% in Ps, 40%
in IBD, and 60% in rAAU. In addition, they were respon-
sible by higher prescription of biological agents (fourfold
increase for TNF inhibitors in the first 6 months and an
15% increment considering other mechanisms of action
in patients with Ps activity after 12 months).

In SpA patients with active rAAU and IBD, there was
a 2- to threefold increase of using monoclonal TNFi,
especially adalimumab and infliximab, and the need to
maintain them over the 12 months, with a low likely of
switching. In addition, they were important for reduc-
ing the systemic use of GCs, especially in patients with
active Ps, but they were not significant in those with
rAAU (15%) or IBD (25%). Around 10-20% of patients
with Ps and rAAU persisted using topical formulations of
GCs, highlighting a severity of these cases and difficulty
to control the extra-articular disease activity even using
other systemic drugs concomitantly.
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Considering all 3 EMMs related to the SpA concept,
rAAU was characterized by greater axial involvement
(higher frequency of positivity for HLA-B27, earlier dis-
ease onset, younger age, a higher rate of syndesmophytes
as evaluated by the modified Stoke Ankylosing Spondy-
litis Spine Score [mSASSS], more stablished impairment
on radiographic sacroiliac joints [8], and a higher likeli-
hood of a family history. On the other hand, the periph-
eral involvement can also occur in 30% of axial cases and
it is an important aspect for therapeutic decision-making,
especially in patients with Ps and IBD [54]. As it occurred
in a large portion of our sample (50-70%), we cannot rule
out the possibility of it having also been considered in the
decision-making along with the respective extra-articular
manifestation, especially in those with psoriasis [55], and
it may have determined the worst efficacy and lower sur-
vival rate of TNFi [56].

Our study has some limitations, such as the measure-
ment of adherence to treatment and the lack of use of
specific instruments for each EMM that are often used
in randomized clinical trials (SUN criteria for rAAU,
PASI 75 and 90 for Ps, and CDAI for IBD). On the other
hand, it has many strengths, including real-life data and
incorporation of simpler outcomes, such as complete
resolution or not of the EMM, allowing the therapeutic
strategy could have had a greater impact on the qual-
ity of life of patients and a lower rate of loss to follow-
up over 12 months. However, more randomized, and
controlled studies are needed to determine the role of
EMMs regarding the therapeutic decision-making in SpA
patients, as well as an economic resource-use analysis
[57].

We found a high prevalence of EMM (50%) that were
used to guide treatment decision-making in patients with
SpA, regardless of musculoskeletal condition. Thera-
peutic decision-making based on EMMs could promote
a change in behavior and achievement of better overall
disease activity control, especially in patients with rAAU
and IBD*7%, In addition, the first management strategy
was effective in most patients and no serious adverse
events were observed after the decision had been made.

In conclusion, our results emphasize the relevance of
considering the EMMs in the clinical and epidemiologi-
cal context of SpA, especially regarding decision-making
in clinical practice, as well as to evaluate the therapeutic
response and to be added to the treat-to-target approach.
In addition, they emphasize the need to consider instru-
ments that can assess the global disease activity and the
relevance for a multidisciplinary in SpA patients [15-19].
More recently, minimal disease activity has incorporated
the PASI or BSA data for a more complete evaluation of
patients with PsA [58]. Similarly, these strategies should
be also used for the rAAU and IBD.
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