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ABSTRACT

Objectives This meta-analysis investigated the frequency
of ocular involvement in childhood and adult
spondyloarthritis (SpA).

Methods A systematic review of the literature was
conducted. Medline, Web of Science and Cochrane
databases were searched upto October 2018 identifying
publications related to SpA, including ankylosing spondylitis
(AS) with ocular conditions (OC) (uveitis, iritis, retinitis,
chorioretinitis and other ocular involvement). The rates of
0C were extracted and random effects models estimated
their frequency. Heterogeneity was evaluated using 2,
Inclusion criteria were studies in SpA of either children or
adults who included a frequency of OC.

Results 3164 studies were identified, and 41 analysed which
included frequencies of uveitis/iritis. Other OC were too
infrequent to analyse. A pooled random effects model showed
that the prevalence of uveitis was 24% in adult AS (23 studies,
11 943 patients), 10% in adult psoriatic arthritis (PsA) (9
studies, 1817) and 17% in undifferentiated adult SpA (9
studies, 6568 patients). In juveniles with AS, the prevalence of
uveitis was 27% (8 studies, 927 patients), in juvenile PsA it
was 16% (5 studies, N=498) and in juvenile undifferentiated
SpA, uveitis occurred in 7% (2 studies, 1531 patients). In all
evaluated SpA subgroups, there were no statistical differences
in the frequency of uveitis between juveniles and adults.
Conclusions Uveitis in adult versus child-onset SpA is
similar in AS but more common in adult-onset undifferentiated
SpA, and less frequent in adult-onset PsA compared to child-
onset PsA, but the differences were not significant.

INTRODUCTION

Adult spondyloarthritis (SpA) is characterised
by abnormal bone overgrowth and inflamma-
tory erosive osteopenia in the spine.' * It usually
begins under the age of 40 and is more com-
mon in men. SpA may be associated with psor-
iasis and psoriatic arthritis (PsA), inflammatory
bowel disease, reactive arthritis, enthesitis, and
ocular features such as acute anterior iritis, and
chronic uveitis (anterior or posterior, unilateral
or bilateral).” Juvenile SpA (JSpA) onsets in
children under 16 years, and at the beginning
of the disease, it may present with more periph-
eral enthesopathies and arthritis than adult
SpA.4 Children with juvenile idiopathic arthritis
have more ocular involvement than many adult-
onset types of inflammatory arthritis. Due to

» In some forms of childhood arthritis compared
to adult arthritis, uveitis is more common (such
as oligoarticular JIA). However, the prevalence
of uveitis in child-onset versus adult-onset
seronegative spondyloarthritis may differ.

» This meta-analysis compared the frequency of
uveitis in spondyloarthritis in adults and
children including the spectrum of AS,
undifferentiated SpA and PsA.

» |t appears that the frequency of uveitis is not
statistically different in adult-onset versus
child-onset ankylosing spondylitis, psoriatic
arthritis and undifferentiated spondyloarthritis.

differences in clinical presentation, we won-
dered if adult SpA and JSpA may have different
frequencies of uveitis.

Uveitis in SpA is usually acute unilateral
anterior iritis, which 1is associated with
Human Leucocyte Antigen B27 (HLA-B27)
positivity. However, in PsA, ocular involve-
ment is less common than in ankylosing spon-
dylitis (AS) and tends to present as bilateral
posterior uveitis.” Despite reductions in uvei-
tis with treatment such as monoclonal antibo-
dies against Tumor Necrosis Factor (TNF),
some patients experience decreased vision,
blindness, cataracts and glaucoma as compli-
cations of their disease and/or treatment.®

We conducted a systematic review of the
literature and meta-analysis of ocular manifes-
tations to determine their frequency in adult
and juvenile seronegative SpA. Previous
efforts have determined the prevalence of
uveitis in SpA; however, children were not
included in this study.” The prevalence of
uveitis in JSpA has also been reported but
did not include adult-onset SpA.®

METHODS

Study selection

The protocol of ocular conditions (OC) in
rheumatic conditions was registered at
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clintrials.gov with the trial ID NCT03753893. Using the
literature search, we studied several questions with
respect to ocular manifestations of rheumatic diseases,
and for this question, we compared adult versus juvenile
onset of uveitis and other ocular manifestations in SpA.
Search terms related to ocular complications in adult and
pediatric seronegative SpA are provided in online supple
mental table 1. Web of Science, Medline and Cochrane
were searched from their commencement (1990, 1966
and 1991, respectively) to October 2, 2018. Studies were
reviewed if they mentioned a prevalence of OC in adult
and/or paediatric patients. Publications were included if
they included any SpA category such as AS, PsA and
undifferentiated SpA.

Inclusion criteria

Studies were included if they provided the frequency,
prevalence or incidence of ocular manifestations in
the diagnoses of interest (SpA spectrum arthritis in
adults and children). Review articles, case reports
where all patients experienced the same ocular
comorbidity and if the study included less than 20
patients were reasons to be excluded. If the study
population was repeated in two or more publications,
the most recent or largest sample size study was
included in order to eliminate double counting
patients. The STROBE (Strengthening the Reporting
of Observational Studies in Epidemiology) checklist
was used to assess the quality of included studies.’
Differences between adults and children overall for
SpA and within the subsets of AS, PsA and undiffer-
entiated SpA were evaluated for significance using 2

tests.'?

Data extraction

Data such as the authors, study year and location, sample
size and frequency of each ocular complication (primar-
ily uveitis) within the SpA diagnoses and adult or child
onset were obtained from each paper. If a study included
a paediatric and adult subset, they were treated indepen-
dently for the purposes of data extraction.

Statistics

Forest plots were created with a 95% CI with Wilson’s
score method, from the frequencies of OC extracted
from the data. Variance was used to create study weights
using a random effects model to account for differences
in study size and quality."" Isquared and tau-squared tests
were used to determine heterogeneity within each forest
plot. Publication bias was estimated by the symmetry of
funnel plots.

RESULTS

The search process identified 3164 articles, of which 41
were eligible for inclusion (figure 1). These 41 articles
reported on the frequency of uveitis. Online supplemental
table 2 shows the publications that were included and

3164 citations: Medline (1308), Web of Science (1209) and Cochrane
Library (647)

I

I 337 duplicates removed I

I

| 2827 records screened

|

|———{ 2675 recoras

due to imelevant title

111 articles

| 152 full-text articles due to small study
group orfand updated manuscripts avallable
orfand review articles orfand no data on rate

of ocular manifestations

igibil }

41 studies included in quantitative synthesis
(meta-analysis)

Figure 1 Diagram of the search results.

whether they were for adult or paediatric and AS or SpA
or PsA. The table also provides the country, total sample
and number with ocular involvement and the STROBE
score. A pooled random effects model showed that the
prevalence of uveitis was 24% (20-27%) in adult AS (23
studies, N=11 943 patients), 10% (7-14%) in adult PsA (9
studies, N=1817) and 17% (10-24%) in undifferentiated
adult SpA (9 studies, 6568 patients) (figure 2). In juveniles
with AS, the prevalence of uveitis was 27% (16-39%) (eight
studies, 927 patients). In child-onset PsA (JPsA), uveitis
occurred in 16% (10-21%) (five studies, N=498), and in
juvenile undifferentiated SpA, uveitis had a frequency of
7% (1-12%) (two studies, N=1531) (figure 3).

The differences in frequency of uveitis in adults versus
child-onset SpA spectrum diseases were not significantly
different between AS and JAS (p=0.891), PsA and JPsA
(p=0.732) and between SpA and JSpA (p=0.751).

A random effects model was used to generate forest
plots as heterogeneity for several of the prevalence esti-
mates was high. Publication bias was mostly negligible
except in adult AS (online supplemental figure 1A).

DISCUSSION

These results provide comparison of patients (adults vs
children) for AS, undifferentiated SpA and PsA and illus-
trate that the frequency is not statistically different in
child versus adult onset but varies between the disease
types. PsA has less uveitis than AS and more posterior
uveitis than AS and undifferentiated SpA.

As with many studies of this nature, there are several
limitations, chiefly development and standardisations
of novel treatments during the period of data collec-
tion. These treatments may have an impact on the
prevalence of ocular comorbidities as some are treated
in conjunction with their underlying disease.'* '* The
frequency of uveitis varied between studies, and defi-
nitions were not standardised. There was heterogene-
ity in several of the Forest plots. Disease duration and
length of follow-up varied between cohorts, and so the
life-long risk of child onset SpA may or may not be
higher than what was found. For example, if most
uveitis onsets early in disease, then younger age may
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A.
Prevalence Prevalence
Study or Subgroup P lence SE Weight IV, Random, 95% CI 1V, Rand 95% ClI
Aggarwal 2009 0.25714286 0.05223852 3.5% 0.26 [0.15, 0.36] -
Baek 2002 0.28070175 0.05951681 3.3% 0.28 [0.16, 0.40] -
Biasi 2000 0.11764706 0.07814249 2.6% 0.12[-0.04,0.27] ——
Bodur 2012 0.13178856 0.00910238 4.9% 0.13 [0.11, 0.15] -
Braun 2011 0.14343434 0.01575449 4.8% 0.14 [0.11, 0.17] -
Bremander 2011 0.13057325 0.01344509 4.8% 0.13 [0.10, 0.16] -
Canoui-Poitrine 2012 0.3510467 0.01915329 4.7% 0.35 [0.31, 0.39] -
Chen 2007 0.15753425 0.03014999 4.4% 0.16 [0.10, 0.22] -
Collantes 2007 0.21971496 0.01426923 4.8% 0.22 [0.19, 0.25] -
Gensler 2008 0.40866873 0.02735268 4.5% 0.41 [0.36, 0.46] -
Gladman 2011 0.29241877 0.01366535 4.8% 0.29 [0.27, 0.32] -
Jadon 2015 0.44358974 0.02515683 4.5% 0.44 [0.39, 0.49] -
Keck 2014 0.19843342 0.01440996 4.8% 0.20 [0.17, 0.23] )
Kim 2005 0.29915561 0.01590311 4.8% 0.30 [0.27, 0.33] x
Lin 2009 0.24107143 0.04041702 4.0% 0.24 [0.16, 0.32] =
Nazarinia 2009 0.44897959 0.05024399 3.6% 0.45 [0.35, 0.55] ——
0'Shea 2009 0.23497268 0.03134163 4.3% 0.23 [0.17, 0.30] —
Ozgocmen 2009 0.10752688 0.01854616 4.7% 0.11 [0.07, 0.14] -
Quraishi 2018 0.18181818 0.04111518 4.0% 0.18 [0.10, 0.26] -
Rudwaleit 0372009 0.2192 0.01170133 4.9% 0.22 [0.20, 0.24] -
Rudwaleit 05/2009 0.23478261 0.03952542 4.0% 0.23 [0.16, 0.31] =
Sampaio-Barros 2001 0.2016129 0.03602924 4.2% 0.20[0.13, 0.27] -
Stone 2005 0.15289461 0.00800537 4.9% 0.15 [0.14, 0.17] i
Total (95% CI) 100.0% 0.24 [0.20, 0.27] [ ]
Heterogeneity: Tau? = 0.01; Chi* = 492.40, df = 22 (P < 0.00001); I* = 96% H =5 5 = 7
Test for overall effect: Z = 12.93 (P < 0.00001) : ’
B.
Prevalence Prevalence
Study or Subgroup Prevalence SE Weight IV, Random, 95% CI IV, Random, 95% CI
Canoui-Politrine 2012 0.20805369 0.03325389 10.5% 0.21[0.14, 0.27] -~
Collantes 2007 0.0137931 0.00684882 15.2% 0.01 [0.00, 0.03] o
Gladman 2011 0.01618929 0.00445361 15.4% 0.02 [0.01, 0.02] .
Keck 2014 0.21951219 0.04570939 8.2% 0.22 [0.13, 0.31] —
Liao 2006 0.23076923 0.04416687 B.5% 0.23 [0.14, 0.32] —
Lima 2012 0.05 0.03446012 10.3% 0.05 [-0.02, 0.12] Tl
Niccoli 2012 0.09090909 0.0184799 13.5% 0.09 [0.05, 0.13] -
Queiro 2002 0.18309859 0.04585846 B.2% 0.18 [0.09, 0.27) —
Soy 2008 0.06122449 0.03424881 10.3% 0.06 [-0.01, 0.13] r—
Total (95% CI) 100.0% 0.10 [0.07, 0.14] L
Heterogeneity: Tau® = 0.00; Chi* = 102.94, df = 8 (P < 0.00001); I* = 92% :_1 —{}‘ 5 ) 0'5 1‘-
Test for overall effect: Z = 5.39 (P < 0.00001) ' "
C.
Prevalence Prevalence
Study or Subgroup Prevalence SE_Weight IV, Rand 95% Cl IV, Random, 95% CI
Collantes 2007 0.09268293 0.02025361 11.1% 0.09 [0.05, 0.13] -
Gallinaro 2010 0.23981324 0.00879648 11.5% 0.24 [0.22, 0.26] -
Garcia-Vicufa 2017 0.03118908 0.00767471 11.5% 0.03 [0.02, 0.05] -
Gladman 2011 0.17204301 0.0391364 10.1% 0.17 [0.10, 0.25] =
Keck 2014 0.26315789 0.04517869 9.7% 0.26 [0.17, 0.35]) ——
Kumar 2001 0.18181818 0.08223037 7.0% 0.18 [0.02, 0.34] e
Liao 2006 0.30952381 0.07133403 7.8% 0.31[0.17, 0.45] T
Quraishi 2018 0.11320755 0.04352219 9.8% 0.11 [0.03, 0.20] —
Rudwaleit 03/2009 0.15789474 0.03741151 10.2% 0.16 [0.08, 0.23] s
Sampaio-Barros 2013 0.1849826 0.0086585 11.5% 0.18 [0.17, 0.20] =
Total (95% Cl) 100.0%  0.17 [0.10, 0.24] <&
Heterogeneity: Tau® = 0.01; Chi’ = 376.78, df = 9 (P < 0.00001); I’ = 98% :_1 _0: 5 5 0:5 1:

Test for overall effect: Z = 4.87 (P < 0.00001)

Figure 2 Forest plot analysis: prevalence of ocular manifestations in adults with ankylosing spondylitis (A), psoriatic arthritis (B)
and undifferentiated spondyloarthritis (C).
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A.
Prevalence Prevalence
Study or Subgroup  Prevalence SE ight 1V, Random, 95% CI 1V, Random, 95% CI
Baek 2002 0.17073171 0.05876418 12.1% 0.17 [0.06, 0.29] —
Gensler 2008 0.50632911 0.05624989 12.2% 0.51 [0.40, 0.62] ——
Jadon 2015 0.46296296 0.03917579 12.9% 0.46 [0.39, 0.54] -
Lin 2009 0.36170213 0.07008713 11.5% 0.36 [0.22, 0.50] —rr—
Mou 2015 0.05517241 0.01896065 13.5% 0.06 [0.02, 0.09] e
O'Shea 2009 0.27380952 0.04865303 12.5% 0.27 [0.18, 0.37] -
0Ozgocmen 2009 0.23255814 0.06442498 11.8% 0.23 [0.11, 0.36] o
Stone 2005 0.13803681 0.01910438 13.5% 0.14 [0.10, 0.18] -
Total (95% Cl) 100.0% 0.27 [0.16, 0.39] <
Heterogeneity: Tau? = 0.02; Chi® = 144.11, df = 7 (P < 0.00001); I* = 95% =_1 —(li 5 ) 0.5
Test for overall effect: Z = 4.65 (P < 0.00001) ’
B.
Prevalence Prevalence
Study or Subgroup Prevalence SE Weight IV, Random, 95% CI IV, Rand 95% ClI
Butbul 2009 0.21153846 0.05663478 15.9% 0.21[0.10, 0.32] T
Flato 2009 0.19354839 0.07095828 11.2% 0.19 [0.05, 0.33] ——
Ravelli 2010 0.21212121 0.07116473 11.2% 0.21 [0.07, 0.35] _—
Stoll 2011 0.17647059 0.0653787 12.8% 0.18 [0.05, 0.30] e
Zisman 2017 0.11206897 0.01690996 48.9% 0.11 [0.08, 0.15] | |
Total (95% CI) 100.0% 0.16 [0.10, 0.21] &
Heterogeneity: Tau? = 0.00; Chi® = 5.83, df = 4 (P = 0.21); I’ = 31% =_1 _0= 5 ) 0:5 1:
Test for overall effect: Z = 5.95 (P < 0.00001) ' ’
C.
Prevalence Prevalence
Study or Subgroup Pr lence SE Weight IV, Random, 95% CI IV, Rand 95% ClI
Barut 2015 0.10280374 0.02936002 39.2%  0.10 [0.05, 0.16] -
Duarte 2014 0.04073034 0.00523811 60.8%  0.04 [0.03, 0.05]
Total (95% CI) 100.0% 0.07 [0.01, 0.12]
. z . iz e -~ T - F + + i
Heterogeneity: Tau® = 0.00; Chi® = 4.33,df = 1 (P = 0.04); I = 77% 9 s ) o5 7

Test for overall effect: Z = 2.15 (P = 0.03)

Figure 3 Forest plot analysis: prevalence of ocular manifestations in children with ankylosing spondylitis (A), psoriatic arthritis (B)

and with juvenile undifferentiated spondyloarthritis (C).

not be an important confounder. Whereas if there is
a steady linear increase in the first iritis over years,
then it could be underestimated in younger patients,
which is unlikely.'"* There was no standardised follow-
up period between studies.

The search did not include EMBASE and so some
articles may have been missed if they were only pub-
lished in journals that are not included in the other
databases that were searched. However, since there
were no differences between the frequency of uveitis
in SpA in adults versus children, it is unlikely that
there would be enough articles with large sample
sizes that would change the conclusions. We did not
search enthesitis-related arthritis and so in particular
may have missed child-onset SpA studies. A recent
study (published after our search) demonstrated

inflammatory arthritis (JIA) patients), 7.4% of chil-
dren with enthesitis-related arthritis were diagnosed
with uveitis (53). This supports our results where 7%
of PSpA had uveitis. Another limitation to this meta-
analysis is potential publication bias as negative stu-
dies (or papers with low frequency of ocular involve-
ment) are likely not published. As such, reporting of
OC in published literature may be an underestimate
or overestimate of reality (ascertainment may not
have been verified, recall bias may have occurred
for those with long disease duration or misdiagnosis
of acute anterior iritis may have happened in some
patients). Another limitation is the lack of disease
outcome or activity, other comorbidities and cofoun-
ders. In addition, we were unable to estimate the
incidence of uveitis, but instead used a cumulative

that in National Pediatric Database in Germany (a prevalence (ever present uveitis or overall
national registry with nearly 25 000 juvenile frequency).
4 Turk M, et al. RMD Open 2020;6:¢001196. doi:10.1136/rmdopen-2020-001196
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The prevalence of uveitis was determined to be ~33% in
SpA, but their study excluded juvenile spondylopathies.”
Our study found the prevalence to be lower (one in four
whereas the other study suggested it was one in three).

CONCLUSIONS

There were no statistical differences between adult and
childhood onset of uveitis in SpA. AS was reported to have
the most uveitis, then undifferentiated SpA and PsA had
the least.
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