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Background: Acute anterior uveitis (AAU] is the most frequent extra-musculoskeletal
manifestation in spondyloarhtritis (SpA). Previous data on AAU focused on axial disease;
therefore, it is not well known whether the clinical characteristics of patients with AAU and
recurrent AAU differ between patients with axial and peripheral SpA.

Objective: Primary objective was to compare the clinical characteristics of patients with AAU
from patients without AAU in axial and peripheral spondyloarthritis (SpA) patients. Secondary
objectives were to describe the clinical features of patients with AAU in the subset of patients
with peripheral SpA (pSpA] and the clinical characteristics of patients with recurrent AAU in

SpA patients.

Design: This is an ancillary analysis of the ASAS-PerSpA study which included 3152 patients,
2719 patients with axSpA and 433 with pSpA according to rheumatologist judgement.
Methods: Recurrent AAU was defined as the presence of two or more episodes of AAU ever.
Univariable and multivariable binary logistic regression analyses were conducted to identify
factors associated with the presence of AAU ever and the presence of recurrent AAU.
Results: Overall, 663 patients (21%) presented AAU. Of them, 444 (66.9%) presented recurrent
episodes. In patients with SpA, HLA-B27 positivity is the most important factor linked to the
presence of AAU, odds ratio (OR) =2.70 (95% Cl = 2.04-3.6). In patients with pSpA, HLA-B27
positivity was also the most relevant factor linked to the presence of AAU, OR = 6.08 (95%
Cl=2.72-15.68). Moreover, disease duration, younger age and higher body mass index

(BMI) were the only factors slightly linked to the presence of recurrent episodes, OR = 1.03
(95% CI=1.01-1.04), OR=1.01(95% CI = 1.00-1.03) and OR = 1.04 (95% CI =1.01-1.08],

respectively.

Conclusion: HLA-B27 positivity is the most relevant factor linked to AAU risk in SpA patients,
and this association is even stronger in those patients with pSpA. Moreover, our study did not
find an association between HLA-B27 positivity and recurrent AAU in SpA patients.
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Introduction

Spondyloarthritis (SpA) are a family of related
rheumatic diseases sharing clinical features and
genetic expression, allowing us to recognize and
group them.! The traditional Cclassification
includes a group of diseases that range from
mainly axial symptoms such as ankylosing spon-
dylitis (AS) to peripheral forms such as psoriatic

arthritis (PsA), inflammatory bowel disease
(IBD)-associated SpA, reactive arthritis (ReA)
and juvenile SpA (Juv-SpA).?2 In 2009, the
Assessment of Spondyloarthritis international
Society (ASAS) developed new classification
criteria for axial SpA (axSpA) forms? and in
2011 for peripheral spondyloarthritis (pSpA)
forms.*
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AxSpA manifest with predominantly axial symp-
toms, inflammation of the sacroiliac joints (SIJs)
and spine. However, patients with axSpA usually
develop other symptoms such as peripheral arthri-
tis, enthesitis and dactylitis, as well as extra-mus-
culoskeletal manifestations such as psoriasis,
uveitis and IBD.? On the other hand, pSpA refers
to spondyloarthritis with predominant peripheral
manifestations such as arthritis (typically mono-
or oligoarthritis of the lower limbs), enthesitis or
dactylitis.®

The most common extra-musculoskeletal mani-
festation in SpA is uveitis. It is present in 21-33%
of patients and is mainly associated with HLA-
B27 [odds ratio (OR)=4.2] and disease dura-
tion.””10 The prevalence of uveitis differs by
region; studies from North America and Europe
reported higher uveitis rates than Asia and Latin
American populations.!! Moreover, the preva-
lence of uveitis in SpA varies according to the
type of SpA, being described as more frequent in
axSpA than in PsA.10

Upveitis is the intraocular inflammation of the iris,
ciliary body and choroids. Usually, leucocytes
appear in the anterior chamber of the vitreous
humour and, it is one of the leading causes of
acquired blindness in the developed world.!? The
most typical feature of uveitis associated with
SpA is acute (89%), anterior (91%) and unilat-
eral (87%).1° Although published data on the
prevalence and characteristics of axSpA and nr-
axSpA patients with acute anterior uveitis (AAU)
are large, data from pSpA are scarce. Therefore,
it remains unknown whether factors associated
with AAU in axSpA are equal in pSpA patients.
Furthermore, up to 50% of patients with an acute
episode of AAU develop recurrent uveitis.”
Despite all the previous studies reported, the fac-
tors associated with recurrent AAU remain
unknown.

Recently, in the ASAS-PerSpA study (PERipheral
involvement in SpondyloArthritis), the reported
prevalence of AAU ever was similar in axial and
peripheral SpA (21.6% and 17.3%, respec-
tively).!> However, the study did not report the
clinical characteristics associated with the pres-
ence of AAU and recurrent episodes in axial and
peripheral SpA.

The primary objective of our study was to com-
pare the clinical characteristics of patients with
AAU from patients without AAU in SpA patients,

based on the rheumatologist’s judgement.
Secondary objectives were to describe the clinical
features of patients with AAU in pSpA patients
and to compare the clinical characteristics of
patients with a single episode of AAU wersus
patients with more than one episode of AAU in
SpA patients.

Methods

Study design and patients

This is an ancillary analysis of the ASAS-PerSpA
study. A detailed description of the entire study
has been reported previously.!? Briefly, ASAS-
PerSpA is an observational, cross-sectional, multi-
centre, international study that involved 68 centres
in 24 different countries all around the world and
aimed to evaluate the peripheral involvement of
SpA including PsA. Patients were included con-
secutively and grouped according to the diagnosis
that in the rheumatologist judgement best
described the disease of the patient irrespective of
the fulfilment of any classification criteria (axSpA,
PsA, pSpA, IBD-associated SpA, ReA and Juv-
SpA or alternatives). All participants provided
written informed consent, and local ethics com-
mittees approved the ASAS-PerSpA study proto-
col. However, no specific signed consent to publish
was obtained, but all patient details have been de-
identified. The reporting of this study conforms to
the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) statement
for cross-sectional studies. In this ancillary analy-
sis, we selected a total of 3152 patients: 2719
patients with axSpA and 433 with pSpA according
to rheumatologist judgement.

Clinical data

AAU was considered if the patient has ever suf-
fered from one episode of AAU confirmed by an
ophthalmologist. Recurrent AAU was defined as
the presence of two or more episodes of AAU
ever, being 5.3 (7.1) the average number of epi-
sodes in this population. The variables recorded
in the registry and selected for analysis in our
study comprised demographic data: age, gender,
body mass index (BMI) and smoking status.
Disease characteristics analysed were HLLA-B27
status, family history of SpA, the presence of sac-
roiliitis on X-ray, sacroiliitis on magnetic reso-
nance imaging (MRI; ASAS definition), disease
duration, psoriasis confirmed by a dermatologist,
IBD confirmed by endoscopy, the presence of
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fibromyalgia (physician diagnosis) and current
treatment with conventional synthetic and bio-
logical disease-modifying antirheumatic drugs
[conventional synthetic disease-modifying anti-
rheumatic drugs (csDMARDs) and biologic dis-
ease-modifying antirheumatic drugs
(bDMARDS), respectively]. Peripheral musculo-
skeletal manifestations analysed were root joint
(including hip and shoulder) involvement in the
past according to the rheumatologist, peripheral
joint disease (excluding root joints) in the past,
enthesitis in the past confirmed and non-con-
firmed by specific test, and dactylitis in the past.
Disease activity measurements included the Bath
Ankylosing Spondylitis Disease Activity Index
(BASDAI) and Ankylosing Spondylitis Disease
Activity Score (ASDAS). To assess the health sta-
tus of patients, we reported the ASAS Health
Index (ASAS HI), and to assess functionality, we
reported the Bath Ankylosing Spondylitis
Functional Index (BASFI).

Statistical analysis

Descriptive data were presented as proportions
for qualitative variables and as means with stand-
ard deviation for continuous ones. Between-
group differences were analysed using the Pearson
chi-square or Fisher test for proportions and the
Student’s ¢ test or the Mann—Whitney U test for
continuous variables.

To assess the variables independently associated
with the presence of AAU in SpA patients, a
comparative analysis between patients with AAU
and without AAU was performed using a multi-
ple logistic regression model. In this model, we
performed a backward stepwise model to select
the relevant factors to be included in the analysis,
variables known to be related to the presence of
AAU and others taken from the univariate analy-
sis (p<<0.2). The same procedure was done for
the second group of patients, presence of one
episode of AAU compared with recurrent AAU,
to assess the variables independently associated
with the presence of recurrent uveitis in SpA
patients.

Adjusted ORs after controlling for all the varia-
bles in the model were presented with their 95%
confidence intervals. Two-tailed p values
(p<0.05) were established to be statistically sig-
nificant. All analyses were carried out using R
Studio.!4

Results

A total of 3152 patients with SpA (2719 with
axSpA and 433 with pSpA) were included in our
study. Adalimumab was the most current
bDMARD used in axial and peripheral SpA
patients. A detailed description of the current
bDMARD therapy used is available in
Supplementary Table 1b. At study entry, 1407
(44.6%) patients with SpA [1253 (46.1%) with
axSpA and 154 (35.6%) with pSpA] were on cur-
rent bDMARD treatment. Furthermore, at study
entry, a high proportion of patients had active dis-
ease. Current abnormal C-reactive protein (CRP)
or current ASDAS >2.1 among patients with
current bDMARD treatment was present in
59.8% of patients with SpA (59.5% with axSpA
and 62.3% with pSpA) at study entry.

Of all uveitis reported, 92.8% were acute, ante-
rior and unilateral and diagnosed by an ophthal-
mologist. The mean episode of AAU in patients
with more than one episode was 5.3 (6.9). Among
patients with AAU, 116 (17.5%) patients with
SpA needed specific treatment for AAU with
bDMARDs and 120 (18.1%) with csDMARD:s.
Treatment for AAU was more often prescribed,
but not significantly, in axSpA patients than in
pSpA patients for both bDMARDs and csD-
MARDSs, 107 (18.2%) in axSpA versus 9 (12.0%)
in pSpA and 109 (18.5%) in axSpA versus 11
(14.7%) in pSpA, respectively. At study entry,
eight patients had the first episode of uveitis
within the previous 2 months.

Uveitis in SpA patients (axSpA and pSpA)

A total of 663 patients (21%) presented at least
one episode of AAU: 588 patients (21.6%) with
axSpA and 75 patients (17.3%) with pSpA. Table
1 shows the sociodemographic and disease char-
acteristics of the overall SpA patients with and
without AAU.

The proportion of patients fulfilling axial ASAS
classification criteria was higher in patients with
AAU than those without AAU (85.1% wversus
80.5%). In this sense, patients with AAU showed
higher prevalence of sacroiliitis on X-ray (79.1%
versus 70%) compared with those patients with-
out AAU. In contrast, patients with AAU pre-
sented more peripheral articular disease and root
joint involvement than patients without AAU
(47.7% wersus 43.1% and 39.8% wversus 34.1%,
respectively).
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Table 1. Demographic, clinical and therapeutic features in the total of SpA patients (axSpA and pSpA] with and without uveitis.

SpA, n=3152 p value

Uveitis + Uveitis -

n=663 n=2489
Age (years), mean (SD) 44.3(12.8) 41.7 (13.3) <0.001
Age at diagnose (years), mean (SD) 33.1(11.9) 34.5(12.6) 0.039
Age at first symptom (years), mean (SD) 26.2(10.6) 29.3(11.8) <0.001
Gender (men) 439 (66.2%) 1622 (65.2%) 0.614
Ever smoker 290 (43.7%) 1023/2486 (41.2%) 0.229
BMI (kg/m?2), mean (SD) 26.5(5.3) 25.8 (5.1) 0.002
Sacroiliitis on X-ray 506/640 (79.1%) 1682/2403 (70.0%) <0.001
Sacroiliitis on MRI (ASAS definition) 316/399 (79.2%) 1279/1660 (77.0%) 0.356
HLA-B27 positive 506/572 (88.5%) 1400/1912 (73.2%) <0.001
Disease duration [y}, mean (SD) 18.3(11.7) 12.5(10.5) <0.001
Root joint involvement 264 (39.8%) 849 (34.1%) 0.006
Peripheral articular disease 316 (47.7%) 1072 (43.1%) 0.034
Enthesitis 282 (42.5%) 1079 (43.3%) 0.706
Dactylitis 57 (8.6%) 207 (8.3%) 0.817
Psoriasis 53 (8.0%) 198/2488 (8.0%) 0.976
Fibromyalgia 45 (6.8%) 215/2487 (8.6%) 0.123
IBD 37 (5.6%) 120 (4.8%) 0.424
ASDAS, mean (SD) 2.5(1.2) 2.5(1.1) 0.636
ASDAS < 2.1 276/652 (42.3%) 965/2458 (39.3%) 0.155
ASDAS< 1.3 110/652 (16.9%) 414/2458 (16.8%) 0.986
BASDAI, mean (SD) 3.8(2.4) 3.7(2.4) 0.783
BASDAI <24 381/662 (57.6%) 1412/2487 (56.8%) 0.720
BASFI 3.0 (2.7) 2.9 (2.6) 0.859
CRP mg/l, mean (SD) 11.5 (24.7) 12.1(26.9) 0.795
CRP = 6mg/L, mean (SD) 277/656 (42.2%) 1073/2472 (56.6%) 0.587
ASAS-HI, mean (SD) 6.3 (4.5) 6.4 (4.5) 0.953
csDMARDs current 216 (32.6%) 643 (25.8%) <0.001
bDMARDS current 342 (51.6%) 1065 (42.8%) <0.001
Europe and North America 271 (40.9%) 843 (33.9%] <0.001

(Continued)]
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Table 1. (Continued)

SpA, n=3152 p value
Uveitis + Uveitis -
n=663 n=2489

Latin America 84 (12.7%) 227 (9.1%)

Asia 165 (24.9%) 583 (23.4%)

Middle East and North Africa 143 (21.6%) 836 (33.6%)

Axial ASAS criteria 564 (85.1%) 2004 (80.5%) 0.007

ASAS, Assessment of Spondyloarthritis international Society; ASAS-HI, ASAS Health Index; ASDAS, Ankylosing Spondylitis Disease Activity Score;
axSpA, axial SpA; BASDAI, Bath Ankylosing Spondylitis; Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; bDMARDs,
biological disease-modifying antirheumatic drugs; BMI, body mass index; csDMARDs, conventional synthetic disease-modifying antirheumatic
drugs; CRP, C-reactive protein; HLA-B27, human leucocyte antigen B27; IBD, inflammatory bowel disease; MRI, magnetic resonance imaging;
pSpA, peripheral SpA; SD, standard deviation; SpA, spondyloarhtritis.
Continuous variables are described by their mean and the standard deviation (between brackets), while absolute and percentages are shown for

categorical variables.

Variable N Odds ratio p

Age 2439 I 1.04 (1.03,1.05)  <0.001

Age first symptom 2439 .: 0.95(0.94, 0.96) <0.001

HLA-B27 2439 : —l— | 2.62(1.98, 3.51)  <0.001

Current csDMARDs 2439 E —— 1.59(1.28,1.99)  <0.001

Current bDMARDs 2439 i = 1.46 (1.19,1.78)  <0.001
i 2 25 335

Figure 1. Multivariable analysis of 3152 spondyloarthritis patients (axial and peripheral] to identify factors

associated with the presence of acute anterior uveitis.

The age at study entry in patients with AAU was
higher than patients without AAU (44.3 wversus
41.7years). Nevertheless, age at first symptom
and age at diagnose was lower in patients suffer-
ing from AAU (26.2 versus 29.3years, and 33.1
versus 34.5years, respectively). Patients with
AAU also had a higher HLA-B27 positivity
(88.5% wersus 73.2%), BMI and long disease
duration compared with patients without AAU
(Table 1).

There were no significant differences according
to the presence or no of AAU in the rest of the
variables analysed, including smoking status, sex,
psoriasis, IBD, disease activity status (measured
by ASDAS or BASDAI), CRP, disease function-
ality (measured by BASFI) and quality of life

(measured by ASAS-Hi). When we further cate-
gorized disease activity variables into inactive or
low disease activity, no significant differences
were found as well (Table 1).

Regarding geographical areas, the presence of
AAU was more frequent in the region of Europe
and North America than in patients from Middle
East and North Africa.

In the multivariable analysis, patients with HLA-
B27 positive were more likely to present uveitis,
OR=2.70 (95% CI=2.04-3.6). Current
bDMARDs and csDMARDs were also signifi-
cantly associated with the presence of AAU,
OR=1.59 (95% CI=1.28-1.99) and 1.46 (95%
CI=1.19-1.78; Figure 1).

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

THERAPEUTIC ADVANCES in

Musculoskeletal Disease Volume 14
Table 2. Demographic, clinical and therapeutic features in pSpA patients with and without uveitis.
pPSpA, n=433
Uveitis + Uveitis - p value
n=175 n=358
Age (years], mean (SD] 44.3(13.6) 44.1(14.5) 0.859
Age at diagnose (years), mean (SD) 34.4 (14.9) 39.2 (14.8) 0.021
Age at first symptom (years), mean (SD]) 29.3(14.3) 35.2 (14.7) 0.002
Gender (men) 33 (44.0%) 170 (47.5%) 0.582
Ever smoker 17 (22.7%) 111/357 (31.1%) 0.146
BMI (kg/m?), mean (SD) 26.3(5.7) 26.3(5.3) 0.658
Sacroiliitis on X-ray 36/66 (54.5%) 110/330 (33.1%) 0.001
Sacroiliitis on MRI (ASAS definition) 31/45 (68.9%) 95/231 (41.1%) 0.001
HLA-B27 positive 51/58 (87.9%) 146/158 (56.6%) <0.001
Disease duration (y), mean (SD) 15.2 (10.6) 9.0 (8.8) <0.001
Root joint involvement 39 (52.0%) 153 (42.7%) 0.142
Peripheral articular disease 71 (94.7%) 339 (94.7%) 1.000
Enthesitis 39 (52.0%) 209 (58.4%) 0.310
Dactylitis 1 (14.7%) 89 (24.9%]) 0.057
Psoriasis 6 (8.0%) 58 (16.2%) 0.069
Fibromyalgia 8 (10.7%) 40 (11.2%) 0.899
IBD 4 (5.3%) 21 (5.9%) 1.000
ASDAS, mean (SD) 2.6(1.1) 2.6(1.2) 0.767
ASDAS <2.1 29 (38.7%) 124/353 (35.1%) 0.561
ASDAS <1.3 13 (17.3%) 54/353 (15.3%) 0.660
BASDAI, mean (SD) 4.0(2.5) 4.0 (2.4) 0.957
BASDAI <4 37 (49.3%) 178/356 (50.0%) 0.916
BASFI 2.8 (2.6) 2.8(2.6) 0.820
CRP mg/l, mean (SD) 13.8 (28.0) 14.0 (24.8) 0.658
CRP=6mg/l, mean (SD) 32 (42.7%) 176 (49.2%) 0.306
ASAS-HI, mean (SD] 6.8 (4.8) 6.5 (4.4) 0.752
c¢sDMARDs current 40 (53.3%) 190 (53.1%) 0.967
bDMARDs current 31 (41.3%) 123 (34.4%) 0.251
Europe and North America 23 (30.7%]) 79 (22.1%]) 0.235
(Continued]
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Table 2. (Continued)

PSpPA, n=433
Uveitis + Uveitis - p value
n=175% n=358

Latin America 3 (4.0%) 32 (8.9%)

Asia 21 (28.0%) 117 (32.7%)

Middle East and North Africa 28 (37.3%) 130 (36.3%)

Axial ASAS criteria 46 (61.3%) 146 (40.8%) 0.001

ASAS, Assessment of Spondyloarthritis international Society; ASAS-HI, ASAS Health Index; ASDAS, Ankylosing Spondylitis
Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis; Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index; bDMARDs, biological disease-modifying antirheumatic drugs; BMI, body mass index; csDMARDs,
conventional synthetic disease-modifying antirheumatic drugs; CRP, C-reactive protein; HLA-B27, human leucocyte
antigen B27; IBD, Inflammatory bowel disease; MRI, magnetic resonance imaging; pSpA, peripheral SpA; SD, standard

deviation.

Continuous variables are described by their mean and the standard deviation (between brackets), while absolute and

percentages are showed for categorical variables.

Variable N Odds ratio p
HLA-B27 315 E ———— | 6.08 (2.72, 15.68) <0.001
Disease duration 315 il 1.09 (1.05, 1.12) <0.001
L _
1

T T
5 10

Figure 2. Multivariable analysis of 433 patients with peripheral spondyloarthritis to identify factors associated

with the presence of acute anterior uveitis.

Supplementary Table 1d shows the multivariable
analysis of 2042 r-axSpA patients and 603 nr-
axSpA patients to identify factors associated with
the presence of AAU.

Uveitis in patients with peripheral SpA

A total of 75 (17.3%) out of 433 patients with
pSpA presented AAU. In the univariate analysis,
as was seen in SpA patients, the presence of AAU
was associated with axial involvement as meas-
ured by sacroiliitis on RX and MRI (54.5% versus
33.1% and 68.9% wversus 41.1%, respectively).
Age at first symptom and age at diagnoses were
also lower in patients suffering from AAU (29.3
versus 35.2years and 34.4 wversus 39.2years,
respectively).

Furthermore, the presence of AAU was associ-
ated with HLA-B27 positivity (87.9% versus
56.6%) and long disease duration (10.6 wversus
8.8) compared with patients without AAU
(Table 2).

We did not find other relevant differences in the
rest of the variables analysed, including no differ-
ences regarding geographical areas.

In the multivariable analysis, HLLA-B27 positiv-
ity was the most relevant factor linked to AAU
development in pSpA patients, with an
OR=6.08 (95% CI=2.72-15.68). Moreover,
long disease duration was slightly linked to the
risk of uveitis, OR=1.09 (95% CI=1.05-1.12)
(Figure 2).
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Recurrent uveitis in SpA patients

Among the 663 SpA patients with AAU, 444
(66.9%) presented recurrent episodes, without dif-
ferences comparing axSpA and pSpA patients,
66.8% (393/588) and 68% (51/75), respectively.
In the univariate analysis, the age at study entry in
patients with recurrent AAU was higher than in
patients without recurrent AAU (45.8 wversus
41.3years). BMI and disease duration was addi-
tionally higher in patients with recurrent AAU
(26.9 versus 25.5kg/m? and 19.6 versus 15.8 years,
respectively). Surprisingly, HILLA-B27 positivity
was only slightly higher and, therefore, not clini-
cally significant in patients with recurrent AAU
compared with patients with one episode of AAU
(89.7% wversus 86.2%). Furthermore, when analys-
ing axSpA and pSpA separately, no significant dif-
ferences were found regarding HLLA-B27 positivity,
between patients with recurrent AAU and one epi-
sode of AAU (89.5% wversus 86.6% in axSpA and
91.4% wversus 82.6% in pSpA). There were no
other relevant differences between the two groups
for the rest of variables analysed (Table 3).

In the multivariable analysis, long disease duration
and higher BMI were slightly associated with more
risk of recurrent episodes, OR=1.03 (95%
CI=1.01-1.04) and OR=1.05 (95% CI=1.01-
1.09), respectively. As expected, current csDMARDs
was also associated with more risk of recurrent epi-
sodes OR=1.68 (95% CI=1.17-2.44) (Figure 3).

Discussion

The present study evidenced that the positivity of
HILA-B27 seems to be the primary risk factor for
AAU development, not only in axSpA but also in
patients with pSpA. In fact, this association
between HLA-B27 and uveitis seems to be
stronger in pSpA than in axSpA patients. To
highlight, more than half of the patients who have
ever suffered from AAU (66.9%) presented recur-
rent episodes during the disease evolution, inde-
pendently of the type of SpA (axial or peripheral).
It is also important to underline that we did not
find a significant association between the positiv-
ity of HLLA-B27 and the presence of recurrent
AAU defined as more than one episode of AAU
during the disease evolution.

Our findings are consistent with previous data
showing that HILA-B27 and disease duration are
the main factors associated with the presence of
AAU in SpA patients.”10:15 We also found that the
prevalence of AAU was higher in patients with

axSpA than patients with pSpA, suggesting that
factors associated with axial involvement probably
must be implicated. In this sense, the fact that the
positivity of HLLA-B27 was the principal risk factor
associated with AAU, especially in pSpA patients,
seems to support this assumption. On the other
hand, it is known that the prevalence of AAU in
SpA varies according to the type of SpA,”-10 with a
higher prevalence reported in radiographic-SpA
forms.”:1¢ The result we observed in our study is in
agreement with previous data, showing a higher
prevalence of radiographic sacroiliitis in SpA
patients with AAU compared with patients with-
out AAU. Furthermore, some previous studies
suggest a higher prevalence of uveitis in r-axSpA
patients with peripheral arthritis,10-17,18
Nevertheless, in our study, peripheral arthritis was
not independently associated with the presence of
AAU in SpA patients.

In our study, regarding the burden of disease, we
observed a numerical lower disease burden in
axial than in peripheral SpA, both in those with
and without AAU. Hence, patients with axSpA
had lower ASDAS, lower BASDAI, lower CRP
levels and better ASAS-HI indices. As described
in other studies,!5:1° the presence of arthritis in
the peripheral forms may influence the burden of
disease to a greater extent than axial pain.

A Chinese cross-sectional study described an asso-
ciation between uveitis with disease activity (as
measured by BASDAI), functional ability and
physical mobility in patients with AS.17 However, a
study based on a French cohort reported no asso-
ciation between high disease activities as measured
by BASDALI with the presence of uveitis.!> In line
with this study, in our data, disease activity was not
related to the presence of AAU, measured neither
by BASDALI nor by ASDAS. Moreover, when we
categorized disease activity by ASDAS as inactive
or low disease activity, no association with AAU
was found. We also found no associations with
functional disease status as measured by BASFI,
supporting the broad clinical experience that AAU
is not significantly linked to SpA activity.

AAU is the most common extra-musculoskeletal
manifestation in SpA, and it is well known to have
a consequential impact on the burden of the dis-
ease, especially in recurrent forms.!®8 However,
our study did not observe any association between
AAU and recurrent AAU with the health quality
of life, as measured by the recently developed
ASAS Health Index.
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Table 3. Demographic, clinical and therapeutic features in SpA patients (axSpA and pSpA) with one episode of
uveitis compared with patients with more than one uveitis.

SpA with uveitis ever, n=663

1 episode, n=219

>1 episode, n=444

p value

Age [years], mean (SD)

Age at diagnose (years), mean (SD)

Age at first symptom (years), mean (SD)

Gender (men)
Ever smoker
BMI (kg/m?), mean (SD)

Sacroiliitis on X-ray

Sacroiliitis on MRI (ASAS definition)

HLA-B27 positive

Disease duration (y), mean (SD)

Root joint involvement

Peripheral articular disease

Enthesitis

Dactylitis

Psoriasis

Fibromyalgia

IBD

ASDAS, mean (SD)
ASDAS <2.1

ASDAS <1.3

BASDAI, mean (SD)
BASDAI <4

BASFI

CRP mg/l, mean (SD)
CRP =6mg/l, mean (SD)
ASAS-HI, mean (SD)
csDMARDSs current
bDMARDs current
Europe and North America

Latin America

41.3(13.0)
31.5(11.8)
25.8(10.5)

150 (68.5%)

83 (37.9%)

25.5 (4.4)
161/211 (76.3%)
111/142 (78.2%)
168/195 (86.2%)
15.8(11.3)

78 (35.6%)

102 (46.6%)

99 (45.2%)

16 (7.3%)

16 (7.3%)

9 (4.1%)

10 (4.6%)
2.4(1.1)
103/216 (47.7%)
411216 (19.0%)
3.6 (2.4)

132 (60.3%)
2.5(2.4)

9.4 (15.5)
83/217 (38.2%)
6.0 (4.4)

56 (25.6%)

116 (53.0%)

84 (38.4%)

28 (12.8%)

45.8 (12.4)
33.8(11.8)
26.4(10.6)

289 (65.1%)

207 (46.6%)
26.9 (5.6)
345/429 (80.4%)
205/257 (79.8%)
338/377 (89.7%)
19.6 (11.7)

186 (41.9%)

214 (48.2%)

183 (41.2%)

41 (9.2%)

37 (8.3%)

36 (8.1%)

27 (6.1%)
2.6(1.2)
173/436 (39.7%)
69/436 (15.8%)
3.9 (2.5)
249/443 (56.2%)
3.2(2.8)

12.6 (28.1)
194/439 (44.2%)
6.5 (4.5)

160 (36.0%)

226 (50.9%)

187 (42.1%)

56 (12.6%)

<0.001
0.021
0.449
0.384
0.033
0.001
0.229
0.707
0.214
<0.001
0.121
0.694
0.329
0.405
0.646
0.054
0.424
0.040
0.051
0.311
0.167
0.319
0.001
0.043
0.147
0.257
0.007
0.616

0.568

(Continued)
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Table 3. (Continued)

SpA with uveitis ever, n=663

1 episode, n=219 >1 episode, n=444 p value

Asia 53 (24.2%) 112 (25.2%)
Middle East and North Africa 54 (24.7%) 89 (20.0%)
Axial ASAS crit 186 (84.9%) 378 (85.1%) 0.945

ASAS, Assessment of Spondyloarthritis international Society; ASAS-HI, ASAS Health Index; ASDAS, Ankylosing Spondylitis
Disease Activity Score; axSpA, axial SpA; BASDAI, Bath Ankylosing Spondylitis; Disease Activity Index; BASFI, Bath
Ankylosing Spondylitis Functional Index; bDMARDs, biological disease-modifying antirheumatic drugs; BMI, body mass
index; csDMARDSs, conventional synthetic disease-modifying antirheumatic drugs; CRP, C-reactive protein; HLA-B27,
human leucocyte antigen B27; IBD, Inflammatory bowel disease; MRI, magnetic resonance imaging; pSpA, peripheral SpA;

SD, standard deviation; SpA, Spondyloarhtritis.

Continuous variables are described by their mean and the standard deviation (between brackets), while absolute and

percentages are showed for categorical variables.

Variable N Odds ratio p

_—

Disease duration 663

BMI 663

1.03 (1.01,1.04)  <0.001

1.05 (1.01, 1.09) 0.011

Current csDMARDs 663

L 1| 1.68 (1.17, 2.44) 0.006

"
o

Figure 3. Multivariable analysis of patients with spondyloarthritis to identify factors associated with the

presence of recurrent acute anterior uveitis.

BMI, body mass index; csDMARDSs, conventional synthetic disease-modifying antirheumatic drugs.

The prevalence of uveitis is known to be lower in
patients with PsA!® and IBD?2° compared with
patients with AS. In this sense, we did not find
any association between psoriasis and IBD with
AAU. Some clinical manifestations, such as
peripheral arthritis, seem to be more frequent in
SpA patients related to geographical areas.!? In
this sense, previous data’ suggest a lower preva-
lence of uveitis in Latin American patients with
SpA. In our study, we observed that the presence
of AAU was more frequent in the region of
Europe and North America than in patients from
Middle East and North Africa.

We found a prevalence of AAU of 17.3% in
patients with pSpA. Several previous studies have
assessed clinical characteristics of uveitis in axSpA
patients; however, these data in pSpA patients are
scarce. Our study showed that HLA-B27 positiv-
ity was the only relevant factor independently

associated with uveitis in pSpA patients. The
association between HLLA-B27 and uveitis is even
stronger in pSpA than in axSpA patients
(OR=17.98 versus 2.59, respectively).
Furthermore, we found a weak association
between disease duration and the presence of
AAU. This association, although it is numerically
significant, is not clinically significant.

Recurrent AAU (presence of at least one episode of
uveitis during the disease course) was observed in
more than half of SpA patients (66%). Moreover,
this percentage was similar despite the type of SpA
(axSpA and pSpA). According to our data, in con-
trast to the strong association observed between
HILA-B27 positivity and AAU, we found no associ-
ation between HILLA-B27 positivity and recurrent
AAU. Some previous studies reported that HLLA-
B27 positivity is implicated with the pathogenesis of
uveitis!'® and related to the recurrence of uveitis.”1°
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Conversely, other studies pointed out a high preva-
lence of uveitis in SpA patients HLLA-B27 nega-
tive,21-23 guggesting that other unknown factors
could be implicated in the pathogenesis of uveitis in
SpA patients and therefore explaining the lack of
association we observed between HLLA-B27 positiv-
ity and recurrent uveitis. In fact, HLA-B27-
transgenic rats develop spondylitis, peripheral
arthritis, colitis and dermatitis but not uveitis.?*
Currently, risk factors and biomarkers predisposing
to uveitis and, more importantly, to the risk of recur-
rence are still lacking. Over the last years, increasing
research in metagenomics studies has led to the
hypothesis that the microbiome plays a role in the
evolution of both SpA and uveitis;!? however, the
scientific support in this theory is lacking.

Finally, the presence of AAU was associated
with an increase in the prescription of csD-
MARDs and bDMARDSs, especially adali-
mumab, in SpA patients. These findings could
be explained because the efficacy of these treat-
ments in this situation and emphasizes the higher
burden and costs of SpA associated with the
presence of AAU.

Our study has several limitations. First, this is an
observational cross-sectional study including the
collection of some past manifestations retrospec-
tively. The sample size for SpA patients with
AAU is large for axSpA and modest for pSpA
which may difficult the possibility to analyse some
associations. Nonetheless, this is the large world-
wide cohort of pSpA patients recorded.
Furthermore, data on ocular complications and
characteristics of AAU were scarce.

In summary, HLA-B27 positivity is the most rel-
evant factor linked to AAU risk in SpA patients,
and this association is even stronger in those
patients with pSpA. However, our study did not
find any association between HLLA-B27 positivity
and recurrent AAU in SpA patients. Hence, addi-
tional biomarkers are needed to identify patients
at risk of recurrent AAU.
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