Extra-articular manifestations and
comorbidities in spondyloarthritis
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Uveitis in spondyloarthritis

Judith Rademacher“=’, Denis Poddubnyy“=" and Uwe Pleyer

Abstract: Uveitis is the most frequent extra-articular manifestation of axial spondyloarthritis
(SpAJ, occurring in up to one-third of the patients. In the majority of patients, uveitis is acute,
anterior and unilateral and presents with photosensitivity, sudden onset of pain and blurred
vision. Topical steroids are an effective treatment; however, recurrent or refractory cases
may need conventional disease-modifying antirheumatic drugs or biological treatment with
monoclonal tumor necrosis factor (TNF] inhibitors, thus also influencing treatment strategy
of the underlying SpA.

Though the exact pathogenesis of SpA and uveitis remains unknown, both seem to result
from the interaction of a specific, mostly shared genetical background (among other HLA-B27
positivity), external influences such as microbiome, bacterial infection or mechanical stress
and activation of the immune system resulting in inflammation. Up to 40% of patients
presenting with acute anterior uveitis (AAU) have an undiagnosed SpA. Therefore, an effective
referral strategy for AAU patients is needed to shorten the diagnostic delay of SpA and enable
an early effective treatment. Further, the risk for ophthalmological manifestations increases

with the disease duration in SpA; and patients presenting with ocular symptoms should be
referred to an ophthalmologist. Thus, a close collaboration between patient, rheumatologist
and ophthalmologist is needed to optimally manage ocular inflammation in SpA.
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Introduction

Axial spondyloarthritis (axSpA), along with psori-
atic arthritis (PsA), arthritis associated with
inflammatory bowel disease (IBD), reactive arthri-
tis (ReA) and other forms of peripheral SpA,
belongs to the heterogenous group of spondyloar-
thritis (SpA).! The leading symptom is chronic
back pain often showing characteristics of inflam-
matory low back pain with insidious onset, morn-
ing stiffness, pain in the second half of the night,
and improvement with exercise rather than with
rest.? Extra-spinal symptoms include peripheral
arthritis, dactylitis and enthesitis. Furthermore,
extra-articular (extra-musculoskeletal) manifesta-
tions are common, including acute anterior uveitis
(AAU), psoriasis and IBD.

The entry criterion for the Assessment in
SpondyloArthritis international Society (ASAS)
classification criteria for axSpA is a chronic back
pain with an onset before the age of 45years.

Furthermore one of the following conditions
must be fulfilled: the imaging arm requesting sac-
roiliitis either on MRI or X-ray and =1 SpA fea-
ture (among others, uveitis) or the clinical arm in
the case of HLLA-B27 positivity together with =2
SpA features.> Patients with a definitive radio-
graphic sacroiliitis fulfilling the modified New
York criteria? are classified as radiographic axSpA
(r-axSpA; ankylosing spondylitis, AS), while oth-
ers are classified as non-radiographic axSpA (nr-
axSpA). With radiographic progression, nr-axSpA
may progress to r-axSpA in about 10% within
2 years.>°

Epidemiology

AAU is the most frequent extra-articular manifes-
tation in spondyloarthritis; its prevalence ranges
between 21% and 33% according to meta analy-
ses.”® In 2008, a systematic literature analysis
reported a prevalence of 32.7% (9757 out of
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29,077 SpA patients) with at least one flare of
uveitis.®

The prevalence of uveitis increases with disease
duration. While only 12% of those SpA patients
experienced a flare of uveitis within the first
5years of their disease, 43% of the patients with a
long-standing disease (more than 30years) had
an ophthalmological manifestation.® This may
explain why patients with r-axSpA have a higher
pooled prevalence of uveitis (23%) than patients
with non-radiographic SpA (16%), as another
meta-analysis of 2236 r-axSpA and 1242 nr-
axSpA patients showed.” The prevalence of uvei-
tis also differs between the different subtypes of
SpA: it ranges from 37% in arthritis associated
with inflammatory bowel disease, 33% in
r-axSpA, 26% in ReA, 25% in psoriatic arthritis
to 13% in undifferentiated SpA.°

Not surprisingly, there is also a higher prevalence
of uveitis in HLLA-B27 positive SpA patients (40%
versus 14% in HLLA-B27 negative SpA with an
odds ratio of 4.2).° Moreover, the prevalence of
uveitis varied by region: it was highest in studies
from North America (35%) and Europe (29%)
compared with Asia (21%) and Latin America
(20%).8

There are conflicting data regarding the influence
of gender: Whereas one meta-analysis reported
women to be more often affected by uveitis (prev-
alence of 33% wersus 29% in men, odds ratio of
1.3),° other studies reported no differencel® or
even a higher prevalence in male patients.!!
Upveitis in SpA is, in the majority of cases, acute
(89%), anterior (91%) and wunilateral (87%);
about 50% of the patients have a recurrent uvei-
tis.? Only a small number (9%) was reported to
have bilateral eye involvement (both eyes at the
same time), whereas alternating eye involvement
occurs frequently in recurrent uveitis flare. Four
percent of SpA patients have posterior uveitis.

Pathophysiology

The exact pathogenesis of SpA, as well as uveitis,
remains, to date, unknown. However, there seem
to be close links between the two diseases, which
are thought to result from the interaction of a spe-
cific mostly shared genetic background, external
influences such as microbiome, bacterial infec-
tion or mechanical stress and activation of the
immune system resulting in inflammation.

To date, it is not known why the inflammation
takes place in specific sites of the body such as the
axial skeleton in axSpA and the eye in uveitis.
Several tissue-specific explanations are proposed,
but none so far proven:12

- Mechanical stress in the entheses or respec-
tively lens and ciliary bodys;

- Increased HLLA-B27 expression;

- Higher susceptibility to either deposition of
microbial-associated molecular patterns or
ER stress;

- Molecular mimicry between
agents and eye or joint patterns;

- Mucosal-like addressins or increased vascu-
lar adhesion molecules that both may
increase infiltration of immune cells from
either the gut or elsewhere.!2

infectious

Genetics

There are multiple genes predisposing to SpA as
well as to AAU, but HLA-B27 remains the gene
with the strongest impact on both diseases.
About 50% of AAU and up to 90% of axSpA
patients are HLA-B27 positive.!> Three main
hypotheses provide possible explanations for its
contribution to the pathogenesis: the arthrito-
genic/uveitic peptide hypothesis, the HLLA-B27
misfolding hypothesis and the hypothesis of acti-
vation of the innate immune system by aberrant
HLA-B27 (Figure 1).1:14

The physiological function of HLLA-B27 is to pre-
sent processed antigens to cytotoxic CD8+
T cells. According to the first hypothesis, those
antigens could become “arthritogenic” or
“uveitic” if either they share a sequence homol-
ogy with self-peptides or they are self-peptides.
The respective B27-restrictive CD8+ T cells will
thus become autoreactive and able to induce
inflammation in the joint or eye, leading to arthri-
tis and uveitis. First evidence was reported back
in the 1990s, when autoreactive CD8+ T cell
clones were derived from the synovial fluid of
ReA and AS patients.’> HLLA-B27 restricted T
cells that recognize both peptides derived from
intracellular bacteria such as Chlamydia, Yersinia
and Salmonella and uninfected healthy cells fur-
ther supported that hypothesis.!>!7 In addition,
multiple studies reported elevated levels of serum
antibodies to Gram-negative bacteria such as
Chlamydia, Yerisinia, Proteus and Helicobacter
pylori in patients with AAU.!8 Contrary to most
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Figure 1. Main hypotheses for the contribution
of HLA-B27 to the pathogenesis of uveitis and
spondyloarthritis: schematic representation of the
arthritogenic/uveitic peptide hypothesis, the HLA-B27
misfolding hypothesis, and the hypothesis of activation
of the innate immune system by aberrant HLA-B27.
NK, natural killer

other HLLA-B27 subtypes, HLA-B*27:06 and
*27:09 are not associated with AAU and SpA.
Recent studies therefore compared peptide bind-
ing of the different HLLA-B27 subtypes: although
no qualitative difference was found,!® 26 peptides
which presented in higher abundance by disease-
related HLA-B27 subtypes were identified as
possible arthritogenic peptides.2?

Another theory is based on the fact that HLA-
B27 tends to misfold and thus trigger the so-
called unfolded protein response,?! an
endoplasmatic reticulum (ER) stress, which leads
to the production of proinflammatory cytokines.
In transgenic rats, HLA-B27 misfolding was
shown to be able to induce interleukin (IL)-23
induction and thus activate the IL.-23/I1.-17 axis,
known to be involved in the pathogenesis of
SpA.22 Moreover, ER stress seems to counteract
the immunosuppressive effects of II.-10 by inhib-
iting STAT?3 activation.?3

The third hypothesis also relies on non-antigen-
presenting functions of HLLA-B27 and defines
SpA and uveitis as diseases with autoinflamma-
tory mechanisms.?¢ HILLA-B27 is able to form
homodimers, which may then be presented on
cell surface following endosomal recycling.2> Cell
surface B27 homodimers as well as B27 free

heavy chains bind to innate immune receptors on
natural Kkiller cells, T cells and monocytes, and
were shown on peripheral blood mononuclear
cells (PBMCs) and synovial cells of patients with
SpA.26 Thus, HLLA-B27 may lead to the activa-
tion and production of pro-inflammatory media-
tors via the innate immune system independent
of antigens. Moreover, antigen presenting cells
(APCs) expressing B27 homodimers were shown
to stimulate IL-17 production of CD4+ T cells
via the killer-cell Ig-like receptor KIR3DL2 in
SpA.27 A decreased KIR-inhibition was described
in B27-associated AAU with and without axSpA,
which may explain the rapid onset of intraocular
inflammation in AAU.?8

Besides MHC alleles, other genes such as endo-
plasmic reticulum aminopeptidase-1 (which trims
peptides in the ER before loading the processed
peptides onto MHC1 molecules,) and IL-23-R
are known to be associated with both SpA and
AAU (Table 1).13:14:29

Genes such as IL-10, IL-18R1 and EYS are associ-
ated only with AAU and not with SpA.!3
Interestingly, IL-10 and IL.-18R1 are known to also
be associated with inflammatory bowel disease.3?

Microbiome

The microbiome is supposed to play a role in the
evolution of both SpA and uveitis. This hypothe-
sis is supported by animal models, where HLA-
B27 transgenic rats do not develop gut and joint
inflammation when kept in a germ-free environ-
ment.3! Human microbiome studies using 16s
RNA sequencing described an intestinal dysbiosis
in axSpA compared with feces of healthy donors32
as well as in biopsies from ileum?33 and colon.3*
While biodiversity was reduced in feces, the biop-
sies showed an increased diversity. Metagenomic
analysis also described a distinctive microbiome
in AS patients with a higher abundance of
Prevotella species and a lower Bacteroides spp.
together with a reduced overall diversity.?> A
recent study confirmed the lower abundance of
Bacteroides and Lachnospiraceae together with a
higher abundance of Proteobacteria, Entero-
bacteriaceae, Bacilli, Streptococcus species and
Actinobacteria in SpA.3° Different bacterial spe-
cies were reported to be elevated in SpA, among
those Ruminococcus gnavus3? and Dialister, which
showed a correlation with disease activity.3*
Moreover, fecal microbiome was different
between patients with normal and elevated fecal
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Table 1. Clinical features and genetic background of HLA-B27 AAU (modified from Wakefield et al."4).

Association of AAU Genetic associations

Clinical features

HLA-B27
ERAP-1
EYS

Idiopathic

HLA-B27
ERAP-1
IL- 23R
IL-6R

Axial spondyloarthritis

Intergenic region 2p15

Chr. 1932- KIF21B

Reactive arthritis/peripheral  HLA-B27

spondyloarthritis

Psoriatic arthritis Cwé
HLA-B27

Inflammatory bowel disease  IL-10-19
IL-18R-ILR-1
HLA-B27

Most often unilateral > bilateral and AAU or
recurrent disease. Up to 50% of patients with
AAU are HLA-B27-positive.

AAU or RAAU occur in approximately 35% of
patients with AS and increase with increasing
age.

AAU in 60% of patients. Severe AAU/CAU,
especially associated in immune compromised
individuals (HIV infection). Rarely posterior
uveitis and retinal vasculitis.

AAU, RAAU, and BAAU, less common than in AS.
15% of patients have AAU.

AAU, RAAU, or BAAU, in <10% of patients with
IBD. Occasionally severe disease with posterior
uveitis and retinal vasculitis.

AAU, acute anterior uveitis; AS, ankylosing spondylitis; BAAU, bilateral acute anterior uveitis; CAU, chronic anterior uveitis;
ERAP, endoplasmic reticulum aminopeptidase-1; IBD, inflammatory bowel disease; RAAU, recurrent AAU

calprotectin, which indicates gut inflammation.3°
For AAU, only scarce data exist and do not so far
indicate a distinct microbiome phenotype.3”

But how does intestinal dysbiosis lead to joint and
eye inflammation? A common hypothesis is based
on the fact that the gut mucosal immunity and
barrier function is disturbed in SpA and AAU.
Up to 60% of the patients with SpA have sub-
clinical gut inflammation in the ileum and/or cae-
cum.3® Recently, adherent and invasive bacteria
were found in the inflamed gut of AS patients.3°
Bacteria were able to increase zonulin expression,
which may alter endothelial tight junctions and
lead to a damage of the intestinal mucosal and the
gut vascular barriers.3® Thus, intestinal-derived
proteins and bacterial products may translocate
via the blood to the joint and eye and lead to
immune response and inflammation. Bacterial
products were described in the joints in ReA,%0
but not in the anterior chamber.

Other hypotheses of the microbiome’s contribution
to the pathogenesis include molecular mimicry
between bacteria such as Klebsiella and HLLA-B274!
or the translocation of intestinal immune cells to
the eye and joint. Leukocyte trafficking between
the gut and the eye as extra-intestinal tissue was

shown in the animal model of experimental auto-
immune uveitis (EAU).#? Furthermore, in EAU,
increased gut permeability and antimicrobial pep-
tide expression together with increased effector T
cells in the mesenteric lymph nodes preceded the
ocular inflammation.*?

Ophthalmologic manifestations of SpA
Extra-articular involvement in SpA is common
and affects the eye (intraocular inflammation as
uveitis), gut (inflammatory bowel disease), skin
(psoriasis) and parenchymal organs. Eye involve-
ment remains the most frequent extra-articular
manifestation, present in one-third of SpA
patients.® The presentation is so typical that uvei-
tis has been included as an important clinical fea-
ture and belongs to the classification criteria for
axial and peripheral SpA.3 Other ocular manifes-
tations, such as posterior uveitis, episcleritis and
scleritis, may occur but are much less frequent.

Upveitis is defined by intraocular inflammation,
which includes the iris, ciliary body and choroid.
It is further classified into anterior, intermediate,
posterior and panuveitic forms based on the pri-
marily affected anatomical compartment of the
eye.*%4> This classification is clinically important,
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Anterior
chamber

Figure 2. Schematic illustration. Based on the part
of the uvea involved, uveitis can be anterior (involving
the anterior chamber and iris), intermediate
(involving the ciliary body, vitreous) and posterior
(involving the choroid) or panuveitis (involving all the
parts).

since it assists in the differential diagnosis of its
etiology and treatment approach. AAU as inflam-
mation of iris and the ciliary body (Figure 2) is by
far the most frequent manifestation, affecting
approximately 60-90% of uveitis cases. The fun-
damental pathophysiological and immunological
mechanisms of intraocular inflammation are still
poorly understood. Of particular interest may be
the intraocular milieu, for example, in the aque-
ous humor of the eye. The expression of Thl,
Th17 and Th2 auto-reactive lymphocytes is con-
sidered important in the pathogenesis of intraoc-
ular inflammation. So far, only a few studies on
the aqueous humor composition of correspond-
ing mediators are available. When comparing
HILA-B27-associated AAU and idiopathic AAU
with non-inflamed controls, there was a signifi-
cant increase of inflammatory mediators.
Interestingly, however, there was no significant
difference in mediator composition with respect
to IL-1 (IL-la, IL-1B, IL-1RA), IL-18 and
IL-36RA when comparing HLA-B27 positive
individuals with AAU and “idiopathic” AAU.4%6

Diagnostic

AAU clinical features

There are a variety of clinical symptoms and find-
ings that are characteristic of ocular involvement
in SpA. This is especially true for AAU.
Characteristic is the acute onset of intraocular
inflammation with focus on the iris and ciliary
body. In SpA patients, intraocular involvement
occurs typically as unilateral recurrent AAU, even

though rarely bilateral inflammation may occur
(Figure 3 and Table 2).

Symptoms. Patients may report on a possible
prodromal stage of a few hours to a day that is
best described as “organ sensation” (“I feel my
eye”) followed by photosensitivity, and sudden
onset of pain in the affected eye (Table 2). Photo-
phobia is caused by ciliary muscle spasms, which
are also responsible for pain and are associated
with anterior chamber cellular inflammation.
Pain, circumlimbal redness and blurred vision are
common symptoms. The reduction in vision can
be mild to severe.

Signs. Conjunctival and ciliary injection lead to
visible “redness” of the affected eye. At the same
time there is inflammation induced “miosis”
(narrow pupil). Both findings are already macro-
scopically recognizable and visible to the non-
ophthalmologist. For further assessment of
intraocular inflammation, the slit-lamp examina-
tion is indispensable. This allows differentiation
and quantification of intraocular inflammation.
Based on the Standardization of Uveitis Nomen-
clature (SUN) classification, the severity of
inflammation can be quantified by intraocular
cells and presence of protein in the anterior
chamber and aqueous humor.#* In addition,
complete breakdown of the blood-iris barrier
may lead to direct leukocyte sedimentation into
the anterior chamber (“hypopyon”) (Figure 3).
Another frequent finding in SpA-associated AAU
is fibrin exudation. This can lead to the forma-
tion of “posterior synechiae” as a secondary
sequela, resulting in adhesions between the iris
and the lens (Figure 3).

As a discriminating feature in SpA-associated
AAU, intraocular pressure (IOP) is often reduced
in the affected eye compared with the fellow eye.
This may assist in the differential diagnosis
against, for example, virus-associated intraocular
inflammation with often significantly increased
IOP. It is assumed that the intraocular release of
prostaglandins is responsible for this pressure
drop.

Although the focus of inflammation is within the
anterior compartment of the eye, involvement of
the posterior segment may occur, likely through
diffusion of immune mediators. This may even
occur at the first episode of AAU and result in
extracellular fluid accumulation in the macula
area presenting as macular edema. It often has an
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(A)f

(D)

Figure 3. Photographs of slit lamp findings on acute anterior uveitis examination. (A) Ciliary injection (“red
eye”) with fibrin exudation at the pupil margin which often leads to (B) “posterior synechiae” (the iris is bound
to the lens, leading to irregular pupil margins). (C, D) Severe anterior segment inflammation with deep and
superficial dilatation of vessels, “hypopyon” and fibrin coating on the front of the lens. Hypopyon indicates
severe breakdown of the blood-iris barrier, leading to intraocular exudation of leukocytes that settle in the
anterior chamber of the eye due to gravity. (All clinical figures: Department of Ophthalmology, Campus

Virchow, Charité.)

Table 2. Typical symptoms of uveitis in
spondyloarthritis.

- Prodromal stage (“organ sensation”)
- Sudden onset
- Strictly unilateral, but may “flip-flop”

- Pain, redness

- Photosensitivity

impact on vision and manifests for the patients
with so-called metamorphopsia (perceptual dis-
tortion of linear objects). Non-invasive diagnos-
tics using optical coherence tomography (OCT)
now enable rapid diagnosis and follow-up of this
sight threatening complication (Figure 4).

Typically, the course of the AAU ends spontane-
ously within a few weeks. Rosenbaum observed
SpA-associated AAU as predominantly unilateral
in 52% of his patients with another 42% as a
“flip-flop” manifestation. In contrast, simultane-
ous inflammation of both eyes remains an excep-
tion.4”49 Recurrences with a very variable

inflammation-free interval (from weeks to years)
are typical. AAU is differentiated from chronic
acute uveitis, which by definition persists longer
than 3 months.

Differential diagnosis. Anterior uveitis may be
caused by a broad spectrum of etiologies that
include both non-infectious as well as infectious
disorders (Table 3). Interestingly, SpA is not
unique in being related to both uveitis and arthri-
tis. Patients with IBD, such as ulcerative colitis or
Crohn’s disease, often have a chronic and persis-
tent course of anterior uveitis. In addition, ReA
and postinfectious conditions caused, for exam-
ple, by spirochetae (Lyme disease, syphilis) or
Tropheryma whipplei need to be considered. Fur-
thermore, Behcet’s disease and sarcoidosis are
differential diagnoses often involving joints, eyes
and other organ systems (skin, lung or central
nerve system). In these conditions, and in con-
trast to SpA-associated AAU anterior uveitis
more commonly both eyes are affected simultane-
ously and the condition runs a more chronic clini-
cal course.

Infectious causes of AAU remain an important
differential diagnosis, since therapy fundamentally
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Figure 4. Optical coherence tomography (OCT) in
uveitic macula edema. (A) Cystoid macular edema

and serous retinal detachment on a cross-sectional
macular OCT scan. (B) Resolution of cystoid spaces and
subfoveal fluid following treatment. Vision improved
from 0.5 (A) to 1.0 (B). OCT is a non-contact non-
invasive technique that allows in vivo imaging of the
retina, choroid, optic nerve head, retinal nerve fiber
layer and the anterior structures of the eye.

differs. Virus-associated inflammation, in particu-
lar caused by herpes viruses, is among the most
common etiologies of anterior uveitis (AU).
There are some typical clinical findings, which
may already point towards this etiology.
Intraocular inflammation usually presents as uni-
lateral AAU but without “flip-flop” occurrence.
Frequent findings include increased IOP due to
concomitant trabeculitis, iris stromal defects and
corneal endothelial precipitates. Intraocular
detection of viral genome by PCR or viral anti-
body detection may support the diagnosis in
unclear cases.’? In most patients, herpes viruses
remain latent in neural ganglia and may result in
reactivation of AU. Since an exhaustive discus-
sion of the differential diagnosis of AAU is beyond
this article, the most common causes are summa-
rized in Table 3.

Evaluation of intraocular inflammation

Slit lamp evaluation allows not only classification
of anatomical discrimination of uveitis, but also
graduation of inflammatory intensity in the ante-
rior chamber. Inflammatory cells and protein
exudation can be directly visualized. Interestingly

there are attempts to further enhance the differ-
entiation of cell subtypes using OCT techniques,
allowing the identification of monocytes, lympho-
cytes, granulocytes and red blood cells (Figure 4).

In addition, unlike any other medical field, the
subtype of inflammation can be assessed directly,
for example, distinguishing between granuloma-
tous and non-granulomatous inflammation. This
further enhances the differential diagnosis and
precision of clinical observation.

Although in the majority of patients AAU runs a
benign course, complications may occur. Several
studies indicate a higher frequency of secondary
findings and complications in HLA-B27+
patients with axSpA such as synechiae and sec-
ondary glaucoma. In addition, visual outcome
was poorer, probably due to a higher rate of sec-
ondary cataracts in HLA-B27+AAU patients
with AS compared with HLLA-B27+ AAU with-
out AS and more frequent involvement of the
posterior eye segment, particularly cystoid macu-
lar edema.>!

Screening uveitis patients for SpA

Correct and early diagnosis is an important prog-
nostic factor in SpA.52 Early diagnosis and early
treatment initiation are associated with a better
treatment response and may be able to retard the
development of structural damage.53-3%> The delay
between symptom onset and diagnosis (5-10
years) remains one of the highest in rheumatology
and has not decreased over the past years.>%57
Both the patient and general practitioner often
classify back pain as a non-specific complaint.
The ophthalmological manifestation may there-
fore be the first occasion for the consultation of a
specialist. An effective screening of patients with
AAU could therefore enable an early diagnosis of
an underlying SpA. This seems to be especially
important, as the diagnostic delay was reported to
be longer in patients with uveitis (10.9 wversus
5.9years).>® Furthermore, AAU was shown to
affect physical aspects of the quality of life as
measured by the SF-36, especially in patients
with a so far undiagnosed SpA.>°

Different approaches have been proposed to
decide which AAU patients should be referred to
the rheumatologist for further diagnostic work-up:
Feltkamp er al. recommended assigning all HLA-
B27 positive AAU patients to the rheumatolo-
gist.®© Recently, besides HLLA-B27, other factors
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Table 3. Differential diagnoses of acute anterior uveitis.

Differential diagnosis

Clinical findings

Further diagnostic and procedures

AU associated with SpA

AU associated with
reactive arthritis

Morbus Behcet

Vogt-Koyanagi-Harada
disease

Sarcoidosis

TINU syndrome

Syphilis

Borreliosis

Tuberculosis

Herpes virus-associated
AAU

Unilateral-alternating (“flip-flop”)
Non-granulomatous inflammation (fibrin!)
Often synechiae

Symptoms of SpA: inflammatory back pain

AAU in 60% of ReA patients
Often severe AAU/CAU
Signs/symptoms of urethritis

May initially present as AAU hyperacute with “cold
hypopion”

frequent: occlusive retinal vasculitis (angiography!)
Symptoms/signs of general illness: recurrent oral/

genital apthen (> 95%), joint, skin and CNS involvement

AAU/CAU often simultaneously bilaterally
Granulomatous KPs

Mainly: panuveitis (ocular fundus exam!)
Papillitis: “Sunset glow fundus”

Symptoms/signs of general illness: meningism
(malaise, fever] headache, back and neck stiffness
Tinnitus

Skin: alopecia, poliosis, vitiligo

AAU/CAU often simultaneously bilaterally
Granulomatous KPs

Often iris granulomas (“Koeppe nodules”), rarely iris
atrophy

Frequent: panuveitis (ocular fundus exam!)
Symptoms/signs of general illness (skin, lung, liver)

Probably underdiagnosed
AAU/CAU often simultaneously bilaterally
Non-granulomatous inflammation

Symptoms/signs of general illness:

Nephritis, proteinuria, fever

“Great imitator”!

Uni/bilateral AAU-panuveitis

Symptoms/signs of general illness: primary - chancre;
secondary - skin rash; tertiary - malaise, joint, CNS
involvement

Uni/bilateral AAU-panuveitis; (probably overdiagnosed)

History: insect/tick bite

Symptoms/signs of general illness: erythema migrans;

joint, CNS involvement

AAU/CAU mainly bilaterally

Granulomatous KPs; often iris granulomas

Frequent: panuveitis, choroiditis (ocular fundus exam!)
History — exposure? Immune deficient?

Mainly unilateral (non-alternating)
Non-/granulomatous inflammation

Elevated IOP, iris defect, non/granulomatous KPs
VZV: history of dermatomal vesicular rash

- HLA-B27

- Inflammatory parameters

- Rheumatological evaluation

- X-ray/MRI of the sacroiliac joints

- HLA-B27

- Inflammatory parameters

- Gram-negative bacteria (Chlamydia,
Shigella)

- Rheumatologist, urologist

- HLA-B51
- Inflammatory parameters
- Dermatologist, rheumatologist, neurologist

- HLA-DR4/DRB1*04
- Pleocytosis in cerebrospinal fluid
- Dermatologist, internist, neurologist

- Chest X-ray/CT scan

- Labtest: IL-2R, ACE; calcium and
phosphate in serum; serum lysozyme

- Pulmonologist

- Lab test: proteinuria, 32 microglobulin in
urine
- Nephrologist

- Labtest: TPPA, FTA-ABS, VDRL, HIV test
- Lumbar puncture
- Dermatologist, internist, neurologist

- Lab test: ELISA, immunoblot for IgG and
IgM
- Dermatologist, internist, neurologist

- Lab: quantiferon-test, HIV
- Chest CT scan

- Sputum diagnosis

- Pulmonologist

- Antibody detection (PCR) for CMV, HSV, VZV
in agqueous humor

AU, anterior uveitis; AAU, acute anterior uveitis; ACE, angiotensin converting enzyme; CAU, chronic anterior uveitis; CMV, cytomegalovirus; CNS, central
nerve system; CT, computed tomography; ELISA, enzyme-linked immunosorbent assay; FTA-ABS, Fluorescent Treponemal Antibody-Absorption test;
HSV, herpes simplex virus; HIV, human immunodeficiency virus; IL, interleukin; KP, corneal endothelial precipitate; MRI, magnetic resonance imaging;
NSAID, non-steroidal anti-inflammatory drug; PCR, polymerase chain reaction; ReA, reactive arthritis; SpA, spondyloarthritis; TINU, tubular interstitial
nephritis with uveitis; TPPA, treponema pallidum particle agglutination assay; VDRL, venereal disease research laboratory; VZV, varicella zoster virus.
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(higher C-reactive protein, male gender and young
age) were reported to be predictive for SpA in
AAU patients.’! However, ophthalmologists only
rarely perform laboratory diagnostics. In addition,
AAU can be controlled relatively well with topical
steroids and long intervals between uveitis relapses
may delay further diagnostic work-up.

The Spanish SENTINEL study analyzed 798
AAU patients with either HLLA-B27 positivity or
recurrent disease for undiagnosed SpA and found
a prevalence of 50% for axSpA and 17.5% for
peripheral SpA; in both cases the prevalence was
even higher in HLA-B27 positive patients.52
Another study performed MRI of spine and sac-
roiliac joints in 73 AAU patients with chronic
back pain with onset prior to the age of 45 and
found a prevalence of 20% of axSpA.%3

Because of its fundamental importance for the
early detection of underlying disorders, struc-
tured algorithms have been proposed for early
recognition of SpA in AAU patients. One of the
recent attempts is the “DUET — Dublin Uveitis
Evaluation Tool”.%¢ Patients with AAU should be
referred to a rheumatologist, if they have either
chronic back pain starting prior to the age of
45years or joint pain requiring a General
Practitioner visit and either HLA-B27-positivity
or psoriasis. In this cohort 42% of patients with
AAU had undiagnosed SpA.%* With the DUET
test-algorithm a sensitivity of 96% with a specific-
ity of 97% was achieved.

Mostrecently, the Assessmentof SpondyloArthritis
international Society (ASAS) proposed a referral
algorithm for early identification of patients with
a high probability of axSpA by non-rheumatology
specialists.%5 According to this tool, patients with
AAU should be referred to a rheumatologist in
the presence of chronic back pain starting prior to
45 years of age. This referral instrument is being
currently evaluated prospectively.

In any case, a close collaboration between oph-
thalmologist and rheumatologist is required in
order to improve early diagnosis of SpA manifest-
ing with AAU.

Screening SpA patients for ophthalmological
manifestations

Although there is a high prevalence of uveitis in
AS, knowledge of the underlying risk factors lead-
ing to the development of uveitis in these patients

is insufficient. Predictive parameters or labora-
tory findings for ocular involvement are largely
unknown. In addition, clinical symptoms and
findings may be non-specific and misleading to
the rheumatologist. The broad differential diag-
noses associated with a “red eye” indeed can be
difficult and may result in misdiagnosis. SpA
patients complaining of ocular symptoms should
therefore be seen by an ophthalmologist. There
may be also a difference amongst types of clinical
centers. The incidence of AAU in SpA patients of
a university medical clinic has been reported to be
lower compared with SpA specialized centers,
perhaps due to underdiagnosis.>8

Factors such as age of onset, gender, duration of dis-
ease and HILA-B27 positivity have been suggested to
be associated with the clinical course of SpA but not
equally proven.®6-%8 Also the time from symptom
onset to SpA diagnosis was found to be longer in
patients with uveitis!* and a higher percentage of
patients with uveitis was HLLA-B27 positive.>8

In the search for risk factors and markers for
intraocular inflammation in AS different parame-
ters have been discussed. Sun and coworkers were
able to correlate increased antistreptolysin levels
with the occurrence of intraocular inflammation
in AS patients.® In this cohort of 390 patients, hip
involvement as well as a higher number of periph-
eral arthritis was associated with an increased risk
for uveitis. This has also been confirmed by previ-
ous studies, which reported AS patients with
peripheral arthritis’%7! and heel pain more likely”?
to develop AAU.

Furthermore, a strong correlation to the occur-
rence of AAU was reported for the HLLA-B27 gen-
otype. HLLA-B27 positivity was associated with a
3.8-fold increased risk for the occurrence of
AAU.73 However, there are also data that indicated
no association with HLLA-B27.14%9 Besides HLA-
B27 further genetic associations have been found
to predispose to AAU (see Genetics and Table 1).

A cross-sectional study of 146 Chinese AS patients
in Taiwan with a prevalence of uveitis of 16%
found a higher Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI), Bath Ankylosing
Spondylitis Functional Index (BASFI) and
decreased physical mobility measured by finger-to-
floor, occiput-to-wall distances and Schober test in
the patients with concomitant AAU.”* However,
others found no association between the presence
of uveitis and disease activity.”>
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Treatment options

The management of AAU complicating axSpA
should necessarily involve both experts, ophthal-
mologist and rheumatologist. In addition to condi-
tion specific first-line treatments [steroids for
uveitis, or non-steroidal anti-rheumatic drugs
(NSAIDs) for axSpA] treatment options include
medications efficacious for both indications [tumor
necrosis factor inhibitors (TNFi), sulfasalazine
only for peripheral SpA]. The latter are, however,
only used in refractory disease. For each patient,
the treatment should therefore be carefully chosen
according to the extent of the respective diseases
and their manifestations, and ideally be discussed
between both experts together with the patient.

Usually, AAU is managed with a treatment cre-
scendo with the aim of a rapid control of ocular
inflammation.’® In the majority of patients, con-
trol is achieved by topical steroids. If uveitis is
complicated by posterior eye or bilateral involve-
ment or refractory to topical medication, sys-
temic treatment may be needed. The first step
typically involves systemic corticosteroids. A
conventional disease-modifying antirheumatic
drug (csDMARD) such as methotrexate (MTX)
or sulfasalazine can be considered as a second-
line treatment, also to prevent recurrent uveitis,
as well as biological DMARD (bDMARD,
TNFi). However, as the label of TNFi in uveitis
treatment is limited to posterior eye segment
inflammation, TNFis are off label for AAU.
Therefore, the use of TNFi in AAU patients is
guided by either an underlying systemic disor-
der or a case-to-case decision with off label indi-
cation by the ophthalmologist.

The management of axSpA relies on the recent 2019
update of the American College of Rheumatology /
Spondylitis Association of America/ Spondyloarthritis
Research and Treatment Network (ACR/SAA/
SPARTAN) recommendation’” and the European
ASAS/European League Against Rheumatism
(EULAR) recommendation of 2016.78 The ACR
recommendations include separate guidelines for
AS-related disorders, among others for patients
with recurrent uveitis (PICO 29): for these
patients treatment with monoclonal antibodies
against TNF is recommended over treatment
with other biological therapies.”” According to the
EULAR guidelines, TNFis are “in current prac-
tice” used as first bDMARD, as there is more evi-
dence in both quantity and time of follow-up
regarding efficacy and safety compared with
IL-17 inhibition.”® While the guidelines state

that the monoclonal antibodies adalimumab,
certolizumab and infliximab are efficacious in
preventing uveitis flare, no explicit recommenda-
tion for patients with uveitis is given.

Steroids

Since their introduction in the 1950s for the treat-
ment of ocular inflammation, steroids remain the
first line therapy for AAU.7%80 In the majority of
cases, topical administration (prednisolone acetate
or dexamethasone eye drops) is able to control the
inflammation and cortisone treatment may be
tapered and stopped.8! In addition, cycloplegic eye
drops may be used to prevent or treat synechia.

If uveitis persists despite topical treatment, or
severe inflammation involving posterior segments
is present, periorbital, sub-conjunctival or intravit-
real injections of triamcinolone acetate, fluo-
cinolone or dexamethasone enable the direct
application of steroids.8! Alternatively, three intra-
vitreal implants are approved for the management
of non-infectious posterior uveitis: a dexametha-
sone insert®? and two fluocinolone devices.83.84
Especially in bilateral, posterior segment involve-
ment or refractory disease, systemic administration
of steroids may be necessary, usually commencing
at 1 mg/kg per day orally (intravenous schema also
exist) and then tapered over 6—12weeks.8 If pro-
longed or repeated topical or systemic steroid
treatment is necessary, drug-related side effects
should be carefully considered, especially eye-spe-
cific effects such as ocular hypertension, cataract
and glaucoma.8® In this case, cortisone-sparing
treatment with DMARDs should be started.

With respect to non-ocular manifestations of SpA,
steroids may improve peripheral articular involve-
ment such as arthritis or enthesitis. Even though
long-term treatment with steroids is not recom-
mended for axial symptoms of SpA, high dose oral
prednisolone (50mg daily over 2weeks) has been
shown to be effective in AS refractory to
NSAIDs.?8:87 However, whether this effect is
maintained when prednisolone is tapered still
needs to be analyzed and this determination would
be important to further evaluate the role of pred-
nisolone in the treatment. Axial inflammation in
PsA showed a better response to intra-muscular
depot corticosteroid compared with both AS and
non-inflammatory back pain, with a greater
Ankylosing Spondylitis Disease Acitiviy Score
(ASDAS) and BASDAI improvement after
2weeks, which was maintained until week 4.88
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NSAIDs

NSAIDs are the first-line medication in patients
with axSpA.77>78 Traditional and COX-2 selective
NSAIDs are both similarly effective in reducing
inflammation, disease activity and pain, and
improving function.8?

However, only scarce data exist about NSAIDs
as treatment for AAU. While they are not used
for the treatment of acute flares, a recent retro-
spective case series of 59 patients with recur-
rent AAU described a reduction of uveitic flares
under systemic NSAID treatment (2.8 average
flares per year before treatment versus 0.5 under
NSAID).% However, several limitations of the
study have to be taken into account: only four
patients had concomitant AS, only one-third
were HLA-B27 positive and patients served as
their own control, which includes a potential
bias such as the phenomenon of regression to
the mean.®!

NSAIDs suppress the production of prostaglan-
dins and thereby decrease the vascular permea-
bility as well as the permeability of the
blood—eye-barrier. One hypothesis is that
NSAIDs thus prevent antigens from arriving in
the anterior chamber, or the deposition of
immune complexes, and thereby inhibit the
immune response and upcoming flares.®! This
could also explain why NSAIDs are not as effica-
cious once the ocular inflammation has already
started.

Topical NSAIDs (such as ketorolac 0.5%;
nepafenac 0.1%; bromfenac 0.07%) are used
perioperative in cataract surgery to suppress oph-
thalmic inflammation and prevent cystoid macula
edema (CME) and mydriasis, though the under-
lying evidence is limited.®2 A small case series
reports the efficacy of the topical NSAID
nepafenac in six patients with uveitic CME; how-
ever, three of the six patients received concomi-
tant topical steroids.®? A retrospective case series
of 281 uveitic CME patients taking topical
nepafenac 0.1% reported a modest improvement
in both visual acuity and central macular thick-
ness.’* Randomized controlled trials are needed
to determine the role of topical NSAIDs in the
treatment of uveitis CME.

In summary, the role of NSAIDs, both systemic
and topical, in the treatment of AU needs to be
further clarified.

csDMARD

c¢sDMARDs (with the exception of sulfasalazine for
peripheral arthritis) are not effective in SpA.95-% In
AAU, csDMARD may be used, though off-label,
in recurrent, refractory or cortisone-dependent
cases to control inflammation and spare cortisone.
Sulfasalazine was shown to reduce recurrences and
severity of AAU in AS patients in a small rand-
omized controlled trial (RCT) of 22 patients®’ and
to reduce AAU flares in the first year of treatment
compared with the year before treatment onset.?8 A
prospective study was able to show similar results
for MTX in nine AAU patients: uveitic flares were
reduced from 3.4 in the year before therapy onset
to 0.9.9° Another study showed a cortisone sparing
effect in addition to a reduced recurrence rate
under MTX treatment; cortisone treatment was
able to be stopped in all 19 included AAU
patients.1% In a retrospective analysis, both MTX
and sulfasalazine reduced relapse rates in HLA-
B27 positive AAU; moreover, methotrexate showed
efficacy on macula edema.!0!

In the Systemic Immunosuppressive Therapy for
Eye Diseases (SITE) cohort study, the largest ret-
rospective study in non-infectious uveitis to date,
patients with AAU were also included.!02
Immunomodulatory treatment with azathioprine,
cyclosporine A, MTX and myclophenolat mofetil
(MMF) were compared and steroid sparing was
most frequently achieved under MMF and
MTX.103 However, adverse events have to be
taken into account and with the availability of
effective biologics, today csDMARDSs, apart from
MTZX and sulfasalazine, are rarely used in AAU.

Biological DMARD

Two different biological treatment options are
available for axSpA: TNFa- and IL-17A inhibi-
tors. bDMARD should be prescribed if the dis-
ease is active despite the treatment with two
different NSAIDs over at least 4 weeks.”8

TNFis were the first bDMARD approved in
axSpA.1%¢ Five different TNFis are available
today: the fusion protein etanercept,!%> the mono-
clonal antibodies adalimumab,!% golimumab!07
and infliximab,!%8 and the fragment of a monoclo-
nal antibody certolizumab pegol.1% All TNFis
showed comparable response rates with an
ASAS20 response (improvement of 20%) of
approximately 60% after 12-24weeks and an
ASAS40 response of 40-50%.110
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Monoclonal TNFis are effective in the treatment
of AAU complicating SpA, presumably in both,
treating acute flares and preventing recurrence.
Evidence is mainly based on retrospective analy-
ses of SpA patients under TNFi, indirect com-
parison between time before and under treatment
of the same patients and observational studies.
Despite those limitations, all monoclonal TNFis
were shown to reduce AAU flares.

Adalimumab is the only TNFi approved for the
treatment of non-infectious uveitis — though only
for non-anterior uveitis in adults after the favorable
outcome of the phase III trials VISUAL-111! and
VISUAL-2112 in intermediate, posterior and panu-
veitis. After the SYCAMORE study showed its
efficacy in combination with MTX in juvenile-
idiopathic arthritis (JIA), adalimumab was further-
more approved by the European Medicine Agency
(EMA) for non-infectious AU in children aged
2—18years.!13 Adalimumab showed such a clear
superiority over placebo (27% treatment failure
under adalimumab versus 60% under placebo)!!?
that the trial had to be stopped prematurely. The
efficacy in JIA-associated uveitis was confirmed by
the randomized French ADJUVITE trial.1* The
2019 ACR guideline for JIA-associated uveitis rec-
ommends thus the use of monoclonal TNFi, either
adalimumab or infliximab.!’> Adalimumab was
shown to reduce uveitis flares by 51% also in adult
AU associated with SpA (1250 patients under
open-label adalimumab).11¢ A smaller study even
found a reduction of 80%.117

Also SpA patients under certolizumab pegol
showed a reduced uveitis flare rate (three per 100
patient-years) compared with placebo (10 per
100 patient-years) during the 6 months double-
blind phase of the RAPID-axSpA trial.!1® Small
case series also described a significant reduction
of uveitis flare and preserved visual function in
AU under certolizumab.!19120 Initial results of the
still-ongoing, open-label phase IV C-VIEW trial
were recently presented, which included 115 SpA
patients with recurrent AAU.12! Patients experi-
enced a significant reduction of AAU flare rate
under certolizumab in the interim analysis after
48weeks (64% before versus 12% under certoli-
zumab treatment), and AAU flares were shorter
under TNFi.!2!

Infliximab is the only TNFi which is intrave-
nously administered. Uveitis flares were reduced
in AS patients under infliximab compared with
placebo (13 AAU flares per 100 patient-years

versus 37).108122 Golimumab was shown to be
effective in a small multicenter study of 15 SpA
patients with uveitis refractory to at least one
csDMARD.!123 Golimumab reduced uveitis flares
in the open-label, history-controlled GO-EASY
study of 93 AS patients with a positive history of
uveitis (11 events per 100 patient-years compared
with 2.2 under golimumab).124

Etanercept is a recombinant fusion protein which,
unlike other TNFis, does not show clear efficacy
in uveitis and has even been reported to increase
the risk of uveitis flares. Indirect comparisons
between etanercept and other monoclonal TNFis
showed higher AU flare rates under etanercept,
which is called paradoxical effect. Out of the 1365
AS patients in the Swedish Rheumatology Quality
Register, patients under etanercept showed
increased AU rates versus pretreatment (AU oph-
thalmologic visits 60 wversus 42), in contrast to
adalimumab and infliximab, which reduced AU
rates (14 wversus 37 for adalimumab, 28 versus 46
for infliximab).!125 Other observational studies
have described similar results.!26-128 Therefore,
etanercept is not recommended in SpA patients
with uveitis.

The monoclonal IL-17A antibody secukinumab
is the first non-TNFi bDMARD licensed in
axSpA.12% Secukinumab showed by indirect com-
parison similar ASAS response rates to TNFis
(ASAS20 at 16 weeks of 60%),13%131 and was also
effective in patients with inadequate response to
TNFi, though with lower response rates.13!

A small study in non-anterior non-infectious
uveitis described efficacy of intravenous secuki-
numab in 13 out of 16 patients,!32 but three clin-
ical trials with subcutaneous secukinumab did
not meet their primary end points and showed
no difference compared with placebo.133 Pooled
analyses of the three RCTs of secukinumab in
axSpA show total uveitis flares of 10 out of 721
patients under secukinumab (1.4%) versus two
out of 269 patients in the placebo group (0.7%;
p=0.53).77:129,134

The ACR treatment recommendation for axSpA
patients with recurrent uveitis advises treatment
with TNFi monoclonal antibodies over treatment
with other biologics (PICO 29).77 This recom-
mendation is based on indirect comparison of the
AAU flares in seven observational studies with
adalimumab, infliximab, etanercept,125-127:135-138
one study with pooled data from four RCTs and
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three observational studies of infliximab and
etanercept!?2 and the RCT's of secukinumab.129:134
The latter showed no difference between secuki-
numab and placebo. Patients under treatment
with either adalimumab or infliximab showed the
lowest rates of uveitis flares. Treatment with
etanercept did not change the flare rate or even
increased AAU flares. A recent retrospective
study including all four available monoclonal
TNFis showed a remarkable reduction of AAU
flares during a long-term follow-up period.!20

Emerging drugs

Further drugs targeting the IL-17 pathway are in
advanced development for the indication of
axSpA.% Janus kinase (JAK) inhibitors, small
molecules targeting the intracellular signaling of
type I and type II cytokine receptors, show
proven efficacy in axSpA. Only limited data exist
regarding the efficacy of those emerging drugs for
uveitis complicating axSpA. While IL-17 inhibi-
tion seems to be not effective in AAU,!33 a case
report of a patient with anterior and intermediate
uveitis described a favorable outcome under
tofacitinib, a pan-JAK-inhibitor.!3® A phase II
trial of tofacitinib in non-infectious uveitis is cur-
rently underway [ClinicalTrials.gov identifier:
NCT03580343]. Another phase II trial is inves-
tigating the effect of filgotinib, a selective JAK-1
inhibitor, in uveitis [ClinicalTrials.gov identifier:
NCT03207815].

Other rather experimental approaches relying on
the observed dysbiosis and microbiome alteration
involve the administration of probiotics, which
was reported effective in a case report of AAU.140
The possibility of fecal transplantation in AAU is
also under discussion.!4!

Conclusion

AAU is the most frequent extra-articular mani-
festation of SpA and may affect disease activity,
quality of life and treatment decisions. The clini-
cal presentation of AAU is often typical with
unilateral eye involvement, sudden onset, photo-
sensitivity and blurred vision. In the majority of
cases, topical steroids are effective; only recurrent
or refractory cases might need csDMARD or bio-
logical treatment with preferably monoclonal
TNF inhibitors.

As up to 40% of AAU patients were shown to
have an undiagnosed SpA, AAU provides the

possibility for an early recognition of underlying
disease. Thus, an effective referral strategy to a
rheumatologist is needed to enable early diagno-
sis and effective treatment.

The core of the management of AAU and SpA is
a close cooperation between ophthalmologists
and rheumatologists regarding diagnosis, early
referral, treatment decision and follow-up.
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