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Abstract
Background: Anterior uveitis (AU) is the most frequent extra-articular feature of axial spondyloarthritis
(axSpA). We aimed to assess and compare the incidence of AU in axSpA patients treated with anti-TNF or
anti-IL17A.

Methods: We systematically reviewed PubMed, EMBase and Cochrane from inception to May 3, 2020,
and searched for placebo-controlled and head-to-head randomized controlled trials (RCTs) assessing
anti-TNF monoclonal antibodies (mAb) or soluble receptor fusion protein or anti-IL17A in patients with
axSpA according to ASAS criteria and reporting safety data on AU. Data were extracted following a
prede�ned protocol. We did pairwise and network meta-analyses for the primary outcome of AU �ares
(relapse or de novo) incidence and estimated summary odds ratios (ORs).  We assessed the quality of
evidence using the Cochrane risk-of-bias 2.0 tool. We ranked treatments according to their effectiveness
in preventing AU �are using the P-score.

Results: We identi�ed 752 citations and included 33 RCTs, comprising 4544 treated patients (anti-TNF
mAb: 2101, etanercept [ETN]: 699, anti-IL17A: 1744) and 2497 placebo-receiving patients. Incidence of
uveitis was lower with anti-TNF mAb versus placebo (OR = 0.46; CI95% [0.24; 0.90]) and versus anti-IL17A
(OR = 0.34; CI95% [0.12; 0.92]. According to the P-score, the ranking from the most to the least preventive
treatment of uveitis �are was as follows: anti-TNF mAb, ETN, placebo, anti-IL17A.

Conclusion: In RCTs assessing anti-TNF and anti-IL17A in axSpA, incident uveitis are rare events.
However, this network meta-analysis demonstrates that anti-TNF mAb are associated with a lower
incidence of uveitis compared to placebo and anti-IL17A.

Background
Axial spondyloarthritis [axSpA] is a chronic in�ammatory disease that mainly affects the axial skeleton.
AxSpA can be classi�ed into two subgroups: ankylosing spondylitis [AS] and non-radiographic axSpA [nr-
axSpA](1, 2). The most frequent extra-articular manifestation associated with axSpA is anterior uveitis
[AU] which occurs in 23% (3) – 33% (4) of patients with AS, and in 16% of patients with nr-axSpA (3).

Biologics therapy has dramatically changed the management of axSpA and its associated extra-articular
manifestations. Two classes of biologics have demonstrated their e�cacy for the treatment of axSpA:
the tumor necrosis factor inhibitors [anti-TNF] including four anti-TNF monoclonal antibodies [mAb]:
in�iximab [IFX], adalimumab [ADA], golimumab [GOL], certolizumab [CTZ] and one soluble receptor
fusion: etanercept [ETN], and the interleukin-17A inhibitors [anti-IL17A] including secukinumab [SCK] and
ixekizumab [IXE].

The e�cacy of biologics on axSpA-associated AU is less well known. Among anti-TNF mAb, ADA has
been shown to signi�cantly reduce the risk of non-infectious uveitic �are, associated or not with axSpA, in
two placebo-controlled RCTs (5),(6). Several observational studies and post-hoc analysis from placebo-
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controlled studies focused on axSpA-associated AU and showed that the incidence of AU decreases after
treatment with anti-TNF mAb compared to the incidence before treatment(7–13). These studies mainly
involved IFX and ADA. However, a meta-analysis of 8 RCTs concluded that anti-TNF mAb were not
associated with fewer AU �ares, including relapses and new onset, than placebo (14).

The effect of receptor fusion proteins including ETN on AU associated with axSpA is even more unclear.
The before/after treatment rates of AU in 1365 patients with AS from the Swedish biologics register
concluded to a signi�cant increase with ETN(9), also other observational studies did not observe any
difference (7, 15). At the opposite, Wu et al. reported a preventive effect of ETN for �ares [relapse or new
onset] of uveitis in AS patients in their meta-analysis(14).

Data is scarce on anti-IL17A on axSpA-associated AU or HLA-B27-associated AU. Two randomized,
double-blinded, placebo-controlled studies assessing the e�cacy of SCK in non-infectious non-Behcet’s
uveitis showed no difference in the recurrence rate or in reducing intraocular in�ammation versus placebo
(16). A pooled data analysis of three RCTs reviewed 794 patients, of whom 135 had uveitis history, and
reported an exposure adjusted incidence rate of 0.03 per 100 patients-years(17). Information on the
impact of the other anti-IL17A on uveitis �ares are expected.

Thus, association between biologic in axSpA and AU manifestations remains poorly de�ned. Therefore,
we aimed to conduct a systematic review, a pairwise and a network meta-analysis to help clinical practice
by comparing different biologics on their protecting effect on AU �ares.

Methods

Data sources and search strategy
A systematic search of the literature was conducted in MEDLINE [via PubMed], EMBase and the Cochrane
Library from inception to May 3, 2020.

We used the following search strategy in PubMed: [“spondylitis, ankylosing” [MeSH Terms] OR
spondylart*[tiab] OR spondyloa*[tiab]] AND [“in�iximab” [MeSH Terms] OR “certolizumab pegol” [MeSH
Terms] OR “etanercept” [MeSH Terms] OR “adalimumab” [MeSH Terms] OR “golimumab” [tw] OR
“secukinumab” [tw] OR “ixekizumab” [tw] OR “in�iximab” [tw] OR “certolizumab” [tw] OR “etanercept” [tw]
OR “adalimumab” [tw]] AND “randomized”] and the following search strategy in EMBase: [“ankylosing
spondylitis”/exp OR “axial spondylarthritis”/exp OR “spondylarthritis”/exp] AND [“etanercept”/exp OR
“in�iximab”/exp OR “adalimumab”/exp OR “golimumab”/exp OR “certolizumab pegol”/exp OR
certolizumab OR “secukinumab”/exp OR “ixekizumab”/exp] AND [“randomized controlled trial”/de].

Our search concerned articles published in English. A hand search was also performed. Finally, we
collected data from electronic abstract databases of the annual scienti�c meetings of the EUropean
League Against Rheumatism Rheumatology congress and the American College of Rheumatology from
2016 to 2019.
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Study selection
Two authors [DR, MB] independently determined the eligibility of the studies after reading title, keywords
and abstract. Discrepancy was resolved by consensus.

We pre-speci�ed the target population, interventions, comparators, outcome measures of interest, timing,
following the PICOTs framework.

Inclusion criteria for full text were: 1) RCT published in English before May 3, 2020; 2) comparing the
e�cacy of any anti-TNF or anti-IL17A versus a comparator (placebo or another active treatment); 3) in a
study population of patients with axSpA according to the Assessment of SpondyloArthritis International
Society (ASAS)(18) or modi�ed New York (mNY) criteria; 4) with data provided on the number of AU
occurring during the controlled period in the safety chapter.

We applied the following exclusion criteria in a sequential order: 1) duplicates (between 2 electronic
databases, or in a same electronic database but between 2 different journals), 2) language not English, 3)
off topic, 4) design other than RCT, 5) population (not axSpA, or patients under the age of 18, or wrong
classi�cation criteria), 6) inadequate comparison and 7) inadequate safety data reporting (adverse
events had to be noticed during the controlled period, separately from the open-label extension).

We considered all �ve currently available anti-TNF (ADA, ETN, IFX, GOL, CTZ) and two anti-IL17A (SCK,
IXE). We included open-labeled controlled studies only if they included an initial double-blind period with
detailed safety analysis during this period.

Data Extraction and Study Quality Assessment
Two investigators (DM, MB) independently extracted all data using a standardized spreadsheet and
assessed the quality of evidence using the Cochrane risk-of-bias (RiOB) 2.0 tool. Discrepancy was
resolved by consensus. For each article, we collected according a pre-speci�ed strategy the following
information: age and gender, disease symptoms duration, percentage of history of uveitis, concomitant
use of conventional synthetic disease-modifying antirheumatic drugs (csDMARDs), corticosteroids or
NSAIDs at baseline, study design, inclusion criteria, dosage and schedule of the treatment, duration of the
RCT and/or of the double-blind period and sample size. For all extracted data, a central value (mean or
median) and variability (standard deviation or interquartile range) were collected.

Outcomes
Our primary outcome was the AU �ares incidence, including relapses and new onsets. We collected the
number of AU for each clinical trial and each group of treatment and control, by taking into account the
safety population. We took into account the terms “uveitis”, “iritis” for AU events. For the studies including
a double-blind period and an open-labeled period, only the data from the double-blind period were
extracted.

Statistical analyses
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Pairwise meta-analysis
We realized a pairwise meta-analysis with �xed-effect models and we directly compared the risk of AU
events of each biologic treatment, categorized by anti-TNF mAb, ETN and anti-IL17A to placebo. We also
conducted supplementary subgroups analysis: a) According to the axSpA phenotype: RCTs with only
patients with AS according to the mNY criteria versus RCTs including both nr-axSpA and AS patients
according to the ASAS criteria; b) According to the disease duration: RCTs with only early axSpA, i.e.
<5 years since onset of symptoms, versus RCTs with non-early axSpA; c) According to the trial quality:
RCTs with overall low risk of bias using the Cochrane RiOB 2.0 Tool versus RCTs with moderate or high
risk of bias and d) According to the focus on AU: RCTs with mentioned AU history versus RCTs without
detailed information on AU history.

We measured heterogeneity across studies using the Cochran’s Q test, and I2 statistic, with higher values
re�ecting increasing heterogeneity. We assessed publication bias by examining funnel plots and using
the Egger’s regression asymmetry test.

The statistical analysis was performed with Comprehensive Meta-Analysis Version 3(19)

Network meta-analysis
We also conducted a network meta-analysis to perform an adjusted indirect comparison of the
investigational treatment arms categorized in 3 different groups of treatment (anti-TNF mAb, ETN and
anti-IL17A). Results of these meta-analyses are the odds ratio (OR) of AU events between treatments (i.e.,
anti-TNF mAb, ETN and anti-IL17A and placebo) with their 95% con�dence interval and the statistical
signi�cance level of the comparison. The homogeneity and consistency assumption was based on a
generalized Cochran’s Q statistic for multivariate meta-analysis. We ranked the e�cacy of the 3 different
groups of treatment and placebo, using P-scores that measure the mean extent of certainty that a
treatment is better than the competing treatment. In our study, the higher the P-score, the more effective
the treatment was in preventing AU �ares. The assessment of publication bias was made using funnel
plots in this multiple treatment comparison.

The statistical analysis was performed using R statistical packages (version 3.2.4) and the meta-library,
Netmeta(20).

Results
Eligible studies

We identi�ed 751 citations after search in the 3 databases plus one more after search in the congress
abstract databases (Fig. 1). After reading titles and abstracts, we excluded 713 abstracts, mainly because
of duplicates or off topic studies. After the complete reading, we excluded 6 articles: 4 because AU were
not described during the controlled period, 2 for an unrepresentative population. Finally, we included 33
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RCTs (Figs. 1 and 2), allowing 35 comparisons, comprising 4544 patients with axSpA treated with a
biologic treatment and 2497 treated with placebo.

Study characteristics

The Additional File 1 provides detailed characteristics of the 33 RCTs included in the analyses. A
comparison of a biologic treatment versus placebo was performed in 32 placebo-controlled RCTs
(including one RCT comparing 2 biologic treatments, i.e. IXE and ADA, versus placebo), and in a head-to-
head RCT comparing IFX versus ETN. Anti-TNF mAb were assessed in 17 RCTs(21–37) (ADA: 4; CTZ: 2;
GOL: 4; IFX: 7), ETN was assessed in 10 RCTs(36, 38–46) and anti-IL17A were assessed in 8 RCTs(37,
47–53) (SCZ: 5; IXE: 3). The mean duration of the controlled period was 22.7 weeks ± 18.5 (SD), median:
16 weeks (range: 6-104 weeks).

According to the Cochrane RiOB 2.0 tool, 16 RCTs had a low risk of bias, 17 RCTs presented some
concerns and none had a high risk of bias (Additional File 2).

Characteristics of the patients with axSpA

The main characteristics of the intention-to-treat (ITT) population are summarized in Table 1. Because
our objective was to collect the AU �ares, we included in the analysis the safety populations. A total of
7041 patients were included in the analysis, of whom 2497 received a placebo, 2101 were treated with an
anti-TNF mAb, 699 with ETN, and 1744 with an anti-IL17A, with a follow-up of 3264 patients-years. The
total cumulative exposure under active treatment was 2265 patients-years.
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Table 1
Baseline characteristics of patients with axSpA (ITT population)

  Anti-
TNF
mAb

Associated
placebo
population

ETN Associated
placebo
population

Anti-
IL17A

Associated
placebo
population

Total
placebo
population

N 2040 1289 754 485 1744 877 2567

Gender male
(%)

71.2 68.4 72.9 73.2 63.3 63.3 67.1

Mean age 36.9 37.2 39.8 39.1 41.8 42.4 38.8

HLA B27
positive (%)

74.4* 83.5* 76.3** 77.9* 76.0* 75.2* 79.5*

Mean
duration
symptoms
(years)

9.3* 10.2* 9.7 9.5 9.9 10.2 9.8*

AU history
(%)

38.6** 21.5** 16.0* 18.2* 14.9** 15.4** 18.7**

IBD history
(%)

4.7** 4.6** 2.4** 3.7** 2.1** 2.1** 3.4**

Mean
BASDAI

6.5* 6.6* 6.1* 6.0* 6.9 6.9 6.6*

Concomitant
csDMARDs
(%)

35.8* 39.1* 33.3* 27.8* 32.2 33.6 35.2*

Concomitant
NSAIDs (%)

85.1* 84.2* 85.2** 88.4** 84.4** 86.8** 85.2**

Concomitant
steroids (%)

10.00** 9.0** 12.0** 13.0** 10.4* 12.0* 10.9**

axSpA: axial spondyloarthritis; ITT: intention-to-treat; HLA: Human Leucocyte Antigen; AU : Anterior
Uveitis; IBD : In�ammatory Bowel Disease; BASDAI : Bath Ankylosing Spondylitis Disease Activity
Index; csDMARDs : conventional synthetic Disease Modifying Anti Rheumatic Drug; NSAIDs : Non-
Steroidal Anti In�ammatory Drugs

* <25% lacking data

** >25% lacking data

The different treatment groups were similar in terms of gender, age, duration of symptoms, Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI) at baseline, concomitant csDMARD, non-steroidal
anti-in�ammatory drugs (NSAIDs) and corticosteroids intake. AU and in�ammatory bowel disease (IBD)
history were less frequent in the ETN and anti-IL17A groups than in the anti-TNF mAb.

Annual incidence of UA



Page 8/21

A total of 69 AU �ares (de novo or relapses) was reported during the controlled periods: 31 among
placebo-treated patients, 10 among anti-TNF mAb-treated patients (CTZ: 6, IFX: 3 and GOL: 1), 5 among
ETN-treated patients and 23 among anti-IL17A-treated patients (SCK: 14 and IXE: 9) (Table 2). Crude
annual incidence of AU was 1.06%, 2.14%, 2.11% and 3.10%, in the anti-TNF mAb, ETN, anti-IL17A and
placebo groups, respectively.
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Table 2
AU Flares reported in the included RCTs

      Treatment Placebo

First Author Treatment Study duration
(weeks)

Patients
(n)

Uveitis
(n)

Patients
(n)

Uveitis
(n)

Van der Heijde
D.26

ADA 24 208 0 107 0

Sieper J.27 ADA 12 95 0 97 0

Huang F.25 ADA 12 229 0 115 0

Landewé R.31 CTZ 24 218 2 107 3

Deodhar A.22 CTZ 52 159 4 158 8

Inman R.28 GOL 24 278 0 77 0

Deodhar A.33 GOL 16 105 0 103 2

Sieper J.23 GOL 16 97 0 100 0

Bao C.34 GOL 24 169 1 44 0

Van der Heijde
D.29

IFX 18 202 0 75 0

Barkham N.24 IFX 16 20 0 20 0

Inman R.21 IFX 12 39 0 37 0

Marzo-Ortega
H.32

IFX 30 28 1 14 0

Sieper J.30 IFX 28 105 0 52 0

Braun J.35 IFX 12 34 1 35 3

Jennifer D.46 ETN 16 20 0 20 0

Davis J.C.43 ETN 24 138 3 139 8

Brandt J.44 ETN 6 14 0 16 0

Calin A.42 ETN 12 45 0 39 0

Van der Heijde
D.40

ETN 12 305 0 51 1
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      Treatment Placebo

Barkham N.38 ETN 12 15 0 17 0

Dougados M.39 ETN 12 39 0 43 0

Dougados M.41 ETN 8 42 0 48 0

Dougados M.45 ETN 12 106 0 109 0

Deodhar A.47 IXE 16 212 5 104 0

Van der Heijde
D.37

IXE 16 164 1 86 0

Deodhar A.53 IXE 52 198 3 104 2

Baeten D.51 SEC 28 24 0 6 0

Baeten D.50 SEC 16 394 7 196 2

Pavelka K.49 SEC 16 150 0 75 0

Kivitz A.48 SEC 16 233 0 117 0

Deodhar A.52 SEC 52 369 7 186 2

Giardina A.36 IFX 104 25 1 x x

ETN 25 2 x x

Pairwise meta-analysis

The AU incidence reported in patients with axSpA treated with anti-TNF mAb was signi�cantly lower than
with placebo (OR = 0.499, CI95% [0.256–0.973] p = 0.041). There was no signi�cant difference in AU
incidence between ETN (OR = 0.499, CI95% [0.198–1,259] p = 0.141) or anti-IL17A (OR = 1,345, CI95%
[0.465–3,886] p = 0.585) and placebo (Fig. 3a, 3b and 3c). No publication bias is suggested according to
the Egger’s regression test (p = 0.308) for each category of biologic treatment.

Subgroup analyses following pre-speci�ed criteria to compare the incidence of uveitis in each subgroup
for each biologic versus placebo showed no signi�cant differences according to axSpA phenotype,
disease duration, risk of bias or focus on AU history.

Network meta-analysis

Incidence of AU �ares was lower with anti-TNF mAb compared to placebo (OR = 0.46; IC95% [0.24–0.90])
(Fig. 4). There was also a signi�cant difference for a decreased incidence of AU with anti-TNF mAb
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compared to anti-IL17A (OR = 0.34; CI95% [0.12–0.92]) (Table 3). The other comparisons between
biologics, or between biologics and placebo were not signi�cant (Table 3). The Cochran’s Q test was 0.57
(p = 0.903) ascertaining the absence of heterogeneity/inconsistency between RCTs included.

Table 3
Comparison for the preventive effect on AU �ares (OR and 95% CI)

Anti-TNF mAb      

0.8406 [0.2953; 2.3927] Etanercept    

0.3369 [0.1240; 0.9157]* 0.4008 [0.1246; 1.2892] Anti-IL17A  

0.4647 [0.2406; 0.8975]* 0.5528 [0.2299; 1.3288] 1.3792 [0.6357; 2.9921] Placebo

*p < 0.05

OR: Odd-Ratio; CI: Con�dence Interval; AU: Anterior Uveitis; TNF: Tumor Necrosis Factor; mAb:
monoclonal antibody; IL17A: interleukin-17A

P-scores that measure the mean extent of certainty that a treatment is better than the competing
treatments were 0.86, 0.728, 0.274 and 0.137 in the anti-TNF mAb, ETN, placebo, and anti-IL17A groups,
respectively. Ranking treatments by using P-scores suggested that incidence of AU was the lowest with
anti-TNF mAb and the highest with anti-IL17A.

The examination of the funnel plot does not provide suspicion of an asymmetrical distribution of the
points representing the studies.

Discussion
This study of 33 RCTs is, to our knowledge, the �rst network meta-analysis comparing incidence of AU in
both anti-TNF, anti-IL17A, and placebo. Flares of AU were uncommon whatever the treatment with a total
of 38 AU events reported under active treatment during controlled periods, for a total cumulative exposure
under active treatment of 2265 patients-years. Despite this low incidence, our results showed a signi�cant
protective effect on AU �ares of anti-TNF mAb compared to placebo and compared to anti-IL17A.

The reduction of AU incidence rate with anti-TNF mAb compared to placebo or before/after treatment has
already been described in various observational studies for IFX, ADA and GOL(7–10, 12, 13). However,
unlike in our study, a previous pairwise meta-analysis did not report a protective effect of anti-TNF mAb
on AU �ares versus placebo [OR: 0.43, 95% CI: 0.12–1.49, p = 0.18](14). This discrepancy can be
explained by differences in the inclusion criteria. The Wu et al. pairwise meta-analysis selected RCTs
including only patients with AS and RCTs with a follow-up > 12 weeks. When applying our inclusion
criteria until February 2014 (limit of their meta-analysis research), we would have included 18 RCTs
instead of the 8 RCTs included in their analysis.
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The same pairwise meta-analysis(14) suggested a protective effect on AU �ares of ETN compared to
placebo, while we did not �nd any signi�cant difference between the ETN and placebo groups. Our results
are con�rmed by the conclusions of two randomized placebo-controlled clinical trials where etanercept
did not show superiority to placebo in preventing �are rates of uveitis(54, 55). As well, the analysis of a
large US claims database aimed at comparing the risk of developing uveitis in patients initiating anti-TNF
in patients with AS(56) showed that adalimumab and in�iximab were associated with a lower incidence
of uveitis episodes than etanercept: 2.4% for adalimumab, 3.2% for in�iximab and 4.5% for etanercept.

While our results showed that anti-IL17A do not have the same protective effect against AU �ares as anti-
TNF mAb, they are also reassuring with regard to a possible deleterious effect of anti-IL17. without
signi�cant difference between anti-IL17 and placebo (OR = 1.38 [CI95%: 0.63–2.99]). Among anti-IL17A,
the incidence rate was 1.69 per 100 PY with SCK and 3.47 per 100 PY with IXE. Incidence of AU with anti-
IL17A in axSpA has recently been published in a pooled analysis of 3 RCTs(17) assessing SCK with an
incidence rate of 1.4 per 100 PY, close to our results.

In the pairwise meta-analysis, subgroup analyses did not show any interaction of axSpA phenotype,
disease duration or AU history reporting on AU incidence under anti-TNF MAb, ETN or anti-IL17A. In other
words, we did not �nd difference between AS and nr-axSpA, between recent and non-recent ax-SpA and
between patients with or without AU history.

The methodological quality of this meta-analysis relies on a double lecture aiming at limiting the risk of
errors in selecting studies and extracting data. We obtained 33 homogeneous RCTs, with no publication
bias according to funnel plots. This broad selection of RCTs has provided us a total cumulative exposure
of 3264 PY. However, despite the number of RCTs included, few comparisons between two active
treatments or between an active treatment and placebo are not signi�cant. The absence of statistical
difference between different biologic therapies may re�ect a real lack of clinical effect but can also be
due to a lack of power. This lack of power results from the choice to perform a network meta-analysis
imposed to limit extraction of data to the controlled periods. The median duration of placebo (or active)-
controlled period was 16 weeks, which limits the risk of rare events such as AU.

Conclusion
In RCTs assessing treatments in axSpA, incident AU are rare events.

This network meta-analysis demonstrates that anti-TNF mAb are associated with a lower incidence of AU
�are compared to placebo and to anti-IL17A. The incidence of AU was not increased with anti-IL17A or
ETN compared to placebo.
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Figures

Figure 1

Study selection process (Flowchart)
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Figure 2

Network con�guration of eligible comparisons Nodes represent each intervention with a size proportional
to the number of patients receiving treatment. Lines represent direct comparisons, the more patients
involved in comparison the thicker the line. TNF: Tumor Necrosis Factor; mAb: monoclonal antibody; ETN:
etanercept; IL17A: interleukin-17A
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Figure 3

Pairwise meta-analysis. 3a: Pairwise meta-analysis anti-TNF mAb versus placebo; 3b: Pairwise meta-
analysis ETN versus placebo; 3c: Pairwise meta-analysis anti-IL17A versus placebo TNF: Tumor Necrosis
Factor; mAb: monoclonal antibody; ETN: etanercept; IL17A : interleukin-17A
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Figure 4

Forest plots of network meta-analysis of all trials for AU incidence
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