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ABSTRACT
Ap p rox i m at e ly 40% of patients with
ankylosing spondylitis or reactive arth -
ritis will experience the sudden onset of
a unilat e ral anterior uveitis sometime
during the course of their spinal dis -
ease. In most instances, this inflamma -
tion resolves within several weeks and
responds to corticosteroid and mydria -
tic eye drops without the need for addi -
tional therapy. A small percentage of
patients with either Crohn’s disease or
psoriatic arthropathy will have a bilat -
eral, chronic, anterior and/or posterior
uveitis that is more refractory to thera -
py. A similar clinical ch a l l e n ge is
o c c a s i o n a l ly encountered in pat i e n t s
with ankylosing spondylitis or reactive
arthritis. In this manuscript, we review
b ri e fly the clinical manife s t ations of
the uveitis associated with spondyloar -
thropathy and discuss several potential
novel therapeutic approaches, primari -
ly anti-tumor necrosis factor (TNF)
therapy.

Clinical manifestations
The sudden onset of an anterior uveitis
is a frequent association with HLA
B27-related diseases (1). This eye in-
flammation is limited to the iris and/or
ciliary body, and therefore is located
predominantly anterior to the lens. It
tends to be unilat e ral. It fre q u e n t ly
recurs, however, sometimes in the con-
tralateral eye. Characteristically the af-
fected eye has a reduced intraocular
pressure. Complications such as poste-
rior synechiae (adhesions between the
iris and the anterior surface of the lens)
and even hypopyon (a collection of pus
inferiorly in the anterior chamber) are
frequent (2). While this pattern of eye
inflammation is sometimes also seen in
p atients with Cro h n ’s disease, ulcera-
tive colitis, or psoriatic arthritis, those
patients with Crohn’s disease or psori-
atic arthritis are more likely to develop
eye infl a m m ation wh i ch is bilat e ra l ,
posterior to the lens (posterior uveitis)
and chronic in duration (3, 4). 
In general, anterior uveitis can be treat-

ed simply and effectively with topical
corticosteroids. A mydriatic (dilating)
eye drop is used in part to keep the
pupil mobile and thus prevent the for-
mation of posterior synechiae. Accord-
ingly, novel therapies for this type of
inflammation are not a major clinical
p ri o ri t y. Howeve r, i n fl a m m ation be-
hind the lens represents a major cause
of visual loss and can be a difficult cli-
nical problem. Traditionally this type
of infl a m m ation is tre ated by some
c o m b i n ation of periocular cort i c o s-
teroid injections, oral corticosteroids,
or systemic immunosuppressive thera-
py such as methotrexate, azathioprine,
cyclosporine, mycophenolate mofetil,
cyclophosphamide, or chlorambucil. 
In the last few ye a rs , s eve ral novel ap-
p ro a ches have been attempted to tre at
p o s t e rior eye infl a m m ation. Ionto-
p h e resis invo l ves the ap p l i c ation of a
mild electrical current to promote the
d e l ive ry of medication across the scl e-
ra (5). This is an ap p ro a ch being test-
ed curre n t ly for posterior uveitis. In
a dd i t i o n , p o ly m e r-containing dev i c e s
h ave been developed to release medi-
c ation slow ly into the vitreous cav i t y.
The device is inserted into the eye by
a surgical pro c e d u re. A fl u o c i n o l o n e
acetonide slow release implant, a s
well as a dexamethasone implant, a re
u n d e rgoing clinical trials (6). Th i s
ap p ro a ch is ex t re m e ly promising fo r
the tre atment of posterior uve i t i s , a l-
though it can be complicated by the
d evelopment of cat a ra c t , g l a u c o m a , o r
s u rgical complications such as intra-
ocular hemorr h age and retinal detach-
ment. From the pers p e c t ive of a rheu-
m at o l ogist who pre s c ribes systemic
t re at m e n t s , the innovat ive therapy fo r
i n fl a m m at o ry eye disease wh i ch is
most ge rmane is TNF bl o ck a d e. We
rev i ew the rationale for this ap p ro a ch
based on animal models and discuss
the clinical success with tre ating uve-
itis by TNF inhibitors. 

Animal studies
Uveitis can be induced in laboratory
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rodents by a variety of techniques. In
most rat strains, a footpad injection of
bacterial endotoxin will induce a poly-
m o rp h o nu clear leuko cyte infi l t rate in
the anterior uveal tract within 24 hours
of the injection (7). This model, known
as endotoxin-induced uveitis (EIU), is
highly reproducible and does not re-
q u i re direct ocular injection. The mouse
response to systemic endotoxin is more
mild intra o c u l a rly (8). Consequently
some inve s t i gat o rs inject endotox i n
directly into the eye to induce inflam-
mation in this animal. It is apparent that
the systemic injection of endotoxin in-
duces the local ex p ression of T N F -
alpha within the eye, as demonstrated
by an up-regulation of mRNA encod-
ing TNF alpha, and presence of the
cytokine, in the iris and other intraocu-
lar tissues (9). Immunizing rats with an
antigen that induces uveitis also upreg-
ulated TNFα gene expression locally in
the eye of a susceptible strain (10).
S u rp ri s i n g ly, TNF inhibition fails to
reduce the cellular infiltrate in EIU and
in some instances actually enhances it
(11). Strategies in animal studies for
TNF inhibition have included the use
of solubilized receptor (12) as well as
the use of neutralizing antibodies (13)
or even active immu n i z ation aga i n s t
TNF alpha. While these approaches do
not address whether the inhibitor had
adequate bioavailability within the eye,
and leave some question as to whether
the TNF alpha was adequately blocked,
TNF receptor knock-out mice that lack
both the P55 and P75 TNF receptors
still develop EIU (14,15). On the other
h a n d, TNF re c eptor knockout mice
d evelop reduced infl a m m ation if a
reversed passive Arthus type inflamma-
tion is induced in the eye (16). Further-
m o re, TNF inhibition with antibody
may reduce the severity of EIU in rab-
bits (17). Another observation that sug-
gests TNF alpha is not a major media-
tor of EIU in the eye comes from study-
ing the effect of interleukin 13 (IL-13)
on the model. In this rat study, uveitis
was induced by a foot pad injection of
endotoxin and IL-13 was given subcu-
taneously. Although the IL-13 reduced
the infl a m m ation within the eye, i t
actually increased local concentration
of TNF alpha in the eye (18). 

The p55 TNF receptor-immunoglobu-
lin fusion protein is partially effective
in blocking a different animal model of
u veitis called ex p e rimental autoim-
mune uveitis (EAU) (19). In this mod-
el, inflammation is induced by immu-
nizing the rodent against a retinal anti-
gen emulsified in adjuvant. Character-
istically either arrestin or interphotore-
ceptor retinoid-binding protein is used
as the antigen. In contrast to EIU, EAU
is a ly m p h o cy t e - m e d i ated disease. Wh e n
TNF receptor fusion protein was used
to treat rats 8 to 10 days after immuni-
zation with a retinal antigen, it success-
fully reduced tissue damage and delay-
ed disease onset. 

Anti-TNF therapy and uveitis
TNF inhibition has rarely been used to
treat HLA B27-associated uveitis for
the reasons noted above, namely, the
disease is usually short lived and treat-
able with topical medications alone. A
recent abstract reported treating 7 pa-
tients with HLA B27-associated iritis
with a single infusion of 10 mg/kg of
infliximab. Six of the patients entered
remission although 3 of these devel-
oped a relapse within 4 months of the
infusion (20). In this study infliximab
was the only medication administered.
It is not always possible to extrapolate
from other clinical forms of uveitis to
HLA B27-related disease just as the ex-
perience in animal models might sug-
gest that EIU differs from the reversed
p a s s ive A rthus-type uveitis or fro m
E AU. Howeve r, TNF inhibition ap-
pears to be somewhat effective for the
anterior uveitis associated with juvenile
r h e u m atoid art h ritis (21) and infl i x i-
mab has demonstrated dramatic results
in a small number of patients with the
eye disease associated with Behcet’s
disease (22). 
Despite these encouraging results, an
occasional patient with either spondy-
loarthritis or psoriatic arthritis and joint
disease responding to anti-TNF therapy
has developed ocular infl a m m at i o n
while on an anti-TNF regimen (23).
Since the eye is an extension of the
brain, reports of TNF inhibition exacer-
bating or triggering demyelinating dis-
ease (24) are especially concerning to
ophthalmologists. Certain subtypes of

u veitis may occur in the associat i o n
with neuro l ogical disease. For ex a m p l e,
a form of uveitis known as pars plantis
is associated with multiple scl e ro s i s .
Furthermore the effect of TNF inhibi-
tion on glaucoma or optic nerve health
remains to be eva l u ated compre h e n-
sively. Thus TNF inhibition is a poten-
tially exciting modality of therapy for
the small subset of patients with HLA
B27-associated uveitis who are espe-
cially refractive to other treatment, but
its niche in the therapeutic armamen-
t a rium is far from established at the
time of this writing. 
At the time of this writing, two TNF
i n h i b i t o rs , e t a n e rc ept and infl i x i m ab,
are commercially available in the Unit-
ed States. No study has directly com-
pared the efficacy of these two inhibi-
tors for any disease to date. However,
infliximab is approved for at least one
indication, Crohn’s colitis, while etan -
e rc ept has not gained ap p roval or show n
efficacy for this indication (25). Inflix-
imab may exert a greater effect on cells
that synthesize TNF. The relative effi-
cacy of these two inhibitors in the treat-
ment of uveitis remains to be deter-
mined.

Additional approaches
Other innovat ive therapies are being
tested for uveitis. A prospective trial in-
cluding 10 patients with posterior uve-
itis assessed the efficacy of an antibody
to the interleukin-2 re c eptor (26).
Eighty percent of patients in this study
were able to reduce other immunosup-
pressive drugs with the use of this med-
ication. A second small study suggest-
ed that antibodies directed against the
pan-lymphocyte antigen, CD 52, may
also have beneficial effects in patients
with recalcitrant uveitis (27). Potential-
ly intraocular infl a m m ation can be
treated with the local administration of
medication. As noted above, local deli-
very of corticosteroids is currently in
clinical trial. There is certainly poten-
tial to deliver TNF inhibitors locally
within the eye, possibly in combination
with inhibitors of interleukin 1.
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