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Abstract: Scleritis is a manifestation of inflammatory eye disease that involves the sclera. It
can be divided into multiple subtypes, including diffuse anterior, nodular anterior, necrotizing,
and posterior scleritis. In many cases, scleritis is restricted to the eye; however, it can occur

in the context of systemic illness, particularly autoimmune and infectious conditions. Patients
with autoimmune conditions, such as rheumatoid arthritis, inflammatory bowel disease,
systemic lupus erythematosus, and polyangiitis with granulomatosis, may develop scleritis
flares that may require topical and systemic therapy. Initial therapy typically involves oral
nonsteroidal anti-inflammatory drugs (NSAIDs); however, it is important to address the
underlying condition, particularly if systemic. Other treatment regimens typically involve either
local or systemic steroids or the use of immunomodulatory agents, which have a wide range of
efficacy and documented use in the literature. There is a myriad of immunomodulatory agents

used in the treatment of scleritis including antimetabolites, calcineurin inhibitors, biologics,
and alkylating agents. In this review, we highlight the various subtypes of noninfectious
scleritis and explore each of the mainstay agents used in the management of this entity.

We explore the use of steroids and NSAIDs in detail and discuss evidence for various

immunomodulatory agents.
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Introduction

Scleritis is a relatively uncommon, highly sympto-
matic inflammatory disease of the sclera. It is
typically divided into diffuse anterior, nodular
anterior, necrotizing, and posterior subtypes.! In
most cases, the disease is restricted to the eye;
however, in an estimated 20-50% of patients, it
may be associated with a systemic inflammatory
condition.?® Rheumatoid arthritis is particularly
prevalent among patients with scleritis; other
autoimmune conditions, such as granulomatosis
with polyangiitis, relapsing polychondritis, sys-
temic lupus erythematosus, inflammatory bowel
disease, seronegative polyarthropathies, Sjogren’s
syndrome, and polyarteritis nodosa, are also asso-
ciated with scleritis.>3%-8 In rare cases, it may be
associated with localized infection, such as herpes
simplex, varicella zoster, acanthamoeba, bacte-
rial, or fungal infections, or other systemic infec-
tious etiologies such as syphilis or tuberculosis.%1°

Scleritis can be refractory to treatment and can
cause vision-threatening complications including
severe thinning of the sclera and globe perforation
if left untreated.

Numerous treatment options are available for acute
scleritis. Initial therapy often includes oral non-
steroidal anti-inflammatory drugs (NSAIDs).11:12
A variety of NSAIDs have been used for scleritis
(e.g. indomethacin, ibuprofen, naproxen, and flur-
biprofen). When patients are refractory to NSAIDs,
corticosteroids can be administered topically, sys-
temically, or via local sub-Tenon’s injection. If the
response is not adequate, then therapy can be esca-
lated to include immunomodulatory agents includ-
ing calcineurin inhibitors (e.g. cyclosporine and
tacrolimus), antimetabolites (e.g. methotrexate,
azathioprine, and mycophenolate), alkylating
agents (e.g. cyclophosphamide and chlorambucil),
and biologics (e.g. infliximab, adalimumab,
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certolizumab, and rituximab).1%14 Immunomod-
ulatory agents are also used to decrease patients’
exposure to corticosteroids. The evidence support-
ing these treatments is variable, ranging from ran-
domized clinical trials (e.g. for rituximab) to
sporadic case reports (e.g. for adalimumab and
certolizumab).15>-17 Here, we review the literature
on the management of noninfectious scleritis.

Patient factors and outcomes

Numerous patient factors have been noted to
affect treatment outcomes in patients with scleri-
tis. For example, patients who have scleritis in the
context of systemic disease were more likely to
require more aggressive treatment.!®1° Another
series found that patients with systemic disease
were also significantly more likely to have visual
decline than patients with idiopathic scleritis.!8
Lavric et al.? noted that Crohn’s disecase was
associated with an increased risk of recurrence of
scleritis in patients with posterior scleritis.
Another study found that patients with relapsing
polychondritis were more likely than those with
idiopathic scleritis to have necrotizing scleritis,
recurrence of scleritis, and decreased vision when
compared with patients with other autoimmune
diseases.?! In one study, smokers were found to
take an average of 1 month longer to respond to
therapy than nonsmokers.22 Other factors, such
as female gender, have been associated with
increased rates of scleritis but have not been asso-
ciated with disease severity or treatment response.

Treatment utilization

A small number of studies have characterized the
utilization of the types of treatments used for scle-
ritis. For example, in a retrospective study of 128
patients with episcleritis and scleritis, including
93 with scleritis, 28.9% were treated with topical
corticosteroids alone, 1.1% were treated with
either topical or oral NSAIDs, 58.1% received
oral corticosteroids, and 15% were treated with a
noncorticosteroid systemic immunosuppressive
drug.?? The prevalence of the usage of specific
immunosuppressive drugs was not reported in
this study.

Other studies have included some data on the use
of specific immunosuppressive drugs. For exam-
ple, in one retrospective study of 134 scleritis
patients, of whom 69 had treatment information
available, 30% of the patients with scleritis required
oral NSAIDs, 31.9% required oral corticosteroids,

and 26.1% required noncorticosteroid systemic
immunosuppressive drugs.!® The authors reported
that cyclophosphamide was the most commonly
used nonsteroidal agent. In a study of 123 Japanese
patients with scleritis, 35% of patients received
topical corticosteroids, 15.4% received an injec-
tion of triamcinolone acetonide, 23.6% received
oral NSAIDs, and 52.8% received systemic immu-
nosuppressive medications. The most common of
these was systemic corticosteroids in 45.5% of
patients, followed by methotrexate in 11.4% of
patients.?2 Notably, neither of these studies included
patients on biologic therapies and the authors did
not attempt to assess the efficacy of the treatments
used.

Lavric et al.2? did attempt to assess the efficacy of
different therapies. In their study of 114 patients
with posterior scleritis, 48.2% received topical
steroids, 38.6% received oral systemic steroids,
8.8% received intravenous steroids, 4% received
periocular steroid injections, 34.2% received sys-
temic NSAIDs, and 32.5% received systemic
noncorticosteroid immunosuppressive medica-
tions. The most commonly used noncorticoster-
oid immunosuppressive  medication  was
azathioprine (17.5% of patients), followed by
mycophenolate (7.0% of patients). The authors’
assessment of mycophenolate found that patients
on mycophenolate stayed resolved from a scleritis
flare for a longer period of time. Of note, the
authors did not assess the efficacy of biologics
because only a small number (<5%) of patients
received any biologic agent.

NSAIDs and steroids

Scleritis is a fairly uncommon disorder; therefore,
there are limited large series or randomized clini-
cal trials characterizing the types of scleritis or the
efficacy of different treatments. Many therapies
are used in the management of scleritis including
oral NSAIDs, topical steroids, topical NSAIDs in
select cases, locally injected corticosteroids, sys-
temic corticosteroids, and noncorticosteroid
immunomodulatory therapies.!314 Tappeiner
et al.!! proposed a stepwise approach to manage-
ment that started with systemic NSAIDs, fol-
lowed by systemic corticosteroids, and then
noncorticosteroid systemic immunomodulatory
agents. They did not recommend the use of topi-
cal corticosteroids as monotherapy. Foster et al.12
proposed a similar ‘step-ladder’ approach for
ocular inflammation, also starting with oral
NSAIDs, followed by systemic corticosteroids,
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with noncorticosteroid agents added 2—-3 months
later to decrease patients’ exposure to corticoster-
oids and their risk of systemic side effects.

Systemic NSAIDs and systemic steroids are the
mainstay of treatment for acute scleritis and have
shown to be efficacious in multiple studies.
Watson and Hayreh! demonstrated the efficacy of
NSAIDs and corticosteroids and recommended
indomethacin as a first-line treatment. McCluskey
and Wakefield?4 also demonstrated the efficacy of
corticosteroids for the treatment of scleritis. All
14 patients in their cohort demonstrated improve-
ment on pulsed methylprednisolone, though 6
(43%) required additional immunosuppression
to achieve quiescence. In a large retrospective
study of 392 patients with non-necrotizing ante-
rior scleritis, Sainz de la Maza et al.?5 demon-
strated a 36.7% response rate to oral NSAIDs,
which included indomethacin, diflunisal, nap-
roxen, ibuprofen, piroxicam, diclofenac, meloxi-
cam, and celecoxib. The successful response to
treatment with NSAIDs in idiopathic diffuse or
nodular anterior scleritis was associated with a
low degree of inflammation, idiopathic disease,
and no ocular complications. Among those on
systemic corticosteroids, 7.4% had a successful
resolution of symptoms. Patients with a high
degree of inflammation and idiopathic diffuse or
nodular scleritis were more likely to experience
resolution of their scleritis on corticosteroids
compared with systemic NSAIDs. Those patients
with bilateral scleritis, anterior necrotizing scleri-
tis, and associated systemic disease required the
addition or substitution of systemic immunomod-
ulatory therapy to steroid therapy. In patients
with a low degree of inflammation, the authors
recommended using NSAIDs as first-line therapy
if there are no contraindications, and further rec-
ommended trialing a second NSAID if the scleri-
tis is refractory to the first NSAID. They
recommended using corticosteroids as first-line
therapy in patients with a greater degree of inflam-
mation. Jabs et al.!® demonstrated that 30% of
patients with scleritis responded to NSAIDs when
initiated on indomethacin 25 mg four times a day,
and that 50% of those with nodular anterior scle-
ritis responded to systemic corticosteroids. They
also recommended NSAIDs, specifically indo-
methacin, as a first-line agent, but cautioned that
patients with posterior scleritis or necrotizing
scleritis may require systemic corticosteroids.
Agrawal et al.2® demonstrated the efficacy of flur-
biprofen; however, the authors reported that it
was much less effective in patients with systemic

autoimmune disease. While patients with poste-
rior scleritis are usually treated with corticoster-
oids, one small series demonstrated the efficacy of
indomethacin in posterior scleritis.2?

Most of these studies have looked at the efficacy
of NSAIDs as a group and at nonselective
NSAIDs. Bauer et al.2® assessed the efficacy of
the selective COX-2 inhibitor celecoxib in the
treatment of scleritis. Of the 24 patients in their
cohort, 22 demonstrated clinical improvement.
The authors recommended celecoxib as a treat-
ment because of the lower rate of gastrointestinal
complications. Due to the demonstrated efficacy
of NSAIDs for scleritis and the relatively benign
side-effect profile, oral NSAIDs are overall con-
sidered as first-line therapy. However, systemic
corticosteroids may be used as a first-line treat-
ment in patients with contraindications to NSAID
use (e.g. renal disease and peptic ulcer disease),
intolerable side effects or allergies to NSAIDs,
necrotizing or posterior scleritis, and a high
degree of inflammation.

Topical steroids have also been used in the man-
agement of scleritis. A phase I/II clinical trial of
32 patients was conducted to assess the efficacy of
topical 1% prednisolone acetate. Of those who
received topical steroids, 47% had successful res-
olution of inflammation. The authors proposed
using topical steroids as a first-line treatment to
spare patients the side effects of systemic NSAIDs
and steroids. However, others have not consid-
ered topical steroids as monotherapy for scleritis
although it may be useful in episcleritis.!8:26
Agrawal et al.2% found no difference in the pro-
gression of disease in patients on combination
NSAID and topical corticosteroid therapy when
compared with NSAID therapy alone, but pro-
posed that it could help with pain modulation.

Topical NSAIDs have been used with some suc-
cess in episcleritis; however, no studies have
looked at topical NSAIDs specifically for scleritis.
Topical NSAIDs are not recommended in the
treatment of acute scleritis due to the risk of scle-
ral melt.29:30

Oral corticosteroid therapy has been a mainstay
of scleritis therapy, but recent data demonstrate
efficacy for subconjunctival and sub-Tenon’s
steroid injection among patients with local, non-
infectious, and non-necrotizing scleritis. In one
study of 68 eyes receiving up to 40 mg of subcon-
junctival triamcinolone acetonide, there was a
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97% response rate with 67% of patients remain-
ing in remission after 24 months.3! In another ret-
rospective study of 38 eyes, 36 eyes had resolution
within 6 weeks of injection.32

Immunomodulatory agents

Immunomodulatory therapy (IMT) is utilized in
patients who are refractory to systemic NSAIDs
and corticosteroids, as a method to taper patients
off of chronic steroids, as an option for long-term
management of ocular inflammation, or to man-
age an underlying systemic disease. One study
showed that 38% of patients with scleritis required
escalation to IMT.?> In another study, 25% of
patients with scleritis required escalation to
IMT.18 Those with necrotizing scleritis were
more likely to require IMT, with 70% of these
patients requiring systemic immunomodulation
for adequate scleritis control. These studies meas-
ured the prevalence of the usage of IMT but did
not assess the efficacy of any agents. Other studies
have assessed the individual efficacies of the most
commonly used agents. The largest of these stud-
ies is the systemic immunosuppressive therapy for
eye disease (SITE) study, which is a retrospective
cohort study that evaluated the efficacy of several
treatments for inflammatory eye diseases, includ-
ing scleritis.

Antimetabolites

Methotrexate is an antimetabolite agent that
inhibits folate metabolism.'* The largest study
evaluating its efficacy was a SITE study that
included 384 patients (639 eyes) with inflamma-
tory eye disease. This included 56 patients (84
eyes) with scleritis. In their cohort, 38.6% of
patients with scleritis treated with methotrexate at
a median dose of 12.5 mg/week as a single adjunct
to systemic corticosteroid treatment achieved
absence of symptoms within 6 months of treat-
ment, and 37.3% achieved steroid-sparing treat-
ment success, defined as quiescence at a dose
equivalent to 10 mg or less of prednisone, within
6 months.??

Other smaller studies have also evaluated the effi-
cacy of methotrexate therapy for scleritis. In one
retrospective study of 17 patients on methotrex-
ate, 61.9% of patients had resolution of inflam-
mation and symptoms at 3 months, and 90.5%
had a resolution of symptoms at 12 months.
Steroid-sparing success was achieved by 69.2% of
patients within 3 months and by 92.3% within 12

months.3* Another study of 39 patients with
inflammatory eye disease, of which three had
scleritis, reported that 79% of patients, including
all three with scleritis, had a full or partial response
to methotrexate, starting at 10 mg with 2.5 mg
increase per week depending on the clinical
response, side-effect profile, and ability to taper
off steroids.?5

Mycophenolate mofetil, another antimetabolite
agent, inhibits B- and T-cell proliferation by
inhibiting purine metabolism. Several studies have
demonstrated the efficacy of mycophenolate
mofetil in the treatment of scleritis. A SITE study
evaluated the efficacy of treatment with mycophe-
nolate mofetil as a single noncorticosteroid treat-
ment in 236 patients with inflammatory eye
disease, of which 33 had scleritis. Of the patients
with scleritis, 49% had an adequate treatment
response within 6 months and 25.5% achieved
steroid-sparing success.?¢ Other smaller retrospec-
tive studies, as well as case reports and case series,
have reported successful treatment of scleritis with
mycophenolate mofetil. In one such study of four
patients with scleritis on mycophenolate, three
patients were able to decrease their steroid dose.3?
In another study of 22 patients on mycophenolate,
which included 20 patients who had failed another
immunomodulatory agent, all patients achieved
resolution of inflammation and were able to
decrease the dose of corticosteroids to a mean
daily dose of 5.8 mg.3® A case series of five patients
with vasculitis-associated inflammatory eye dis-
ease, including one with scleritis, reported treat-
ment success of a patient with scleritis.3®
Enteric-coated mycophenolate was demonstrated
to be efficacious at controlling symptoms in a ret-
rospective review of five patients.40

Other small studies have demonstrated the effi-
cacy of mycophenolate specifically as a steroid-
sparing agent. A study of 84 patients with
inflammatory eye disease treated with mycophe-
nolate, of whom 17% had scleritis, found that
82% of patients had steroid-sparing resolution of
symptoms. The median time to steroid-sparing
resolution was 3.5 months.4! Another retrospec-
tive study of 10 patients with inflammatory eye
disease treated with mycophenolate, including
three with scleritis, found that steroid-sparing
resolution was achieved in all patients and that
the average number of relapses decreased from
3.1 per patient per year to 0.8 per patient per year
(p < 0.005).42 In a study of four patients with
active scleritis in which mycophenolate was added
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as adjunctive therapy to cyclosporine or metho-
trexate, mycophenolate was not found to be effec-
tive. This study also included four patients with
inactive scleritis on steroids who were given
mycophenolate as a steroid-sparing agent. The
steroid dose was tapered by 50% in three of these
patients. The authors concluded that mycophe-
nolate may be effective as a steroid-sparing agent,
but not as an adjunctive immunosuppressant in
active disease.®?

Other studies have demonstrated a negative effect
of treatment with mycophenolate, including
lower rates of resolution of inflammation and
increased likelihood of relapse. One of these stud-
ies included 85 patients with inflammatory eye
disease, including seven with scleritis, who had
previously failed methotrexate. Of those who
received mycophenolate, 55% of patients achieved
remission and were able to be taken off the medi-
cation. However, the authors also found that
treatment with mycophenolate was negatively
associated with resolution of inflammation [odds
ratio (OR) = 0.19; 95% confidence interval
(CI) = 0.04-0.93; p = 0.04].* Another study
had a similar finding. In this study of 114 patients
with posterior scleritis, mycophenolate was asso-
ciated with accelerated time to relapse in a Cox
proportional hazards model.2° The authors spec-
ulated that patients with more severe scleritis are
placed on mycophenolate, which may result in
the observed paradoxical effect; however, they
also discuss that mycophenolate has been associ-
ated with an increased risk of recurrence in other
autoimmune disorders including lupus nephritis
and immunoglobulin A (IgA) nephropathy.4>-47
Studies evaluating mycophenolate use in scleritis
have had mixed results, with some demonstrating
its efficacy in the resolution of scleritis, a steroid-
sparing benefit, or a negative effect. Overall, most
studies have reported a positive effect of mycophe-
nolate treatment.

Azathioprine is an antimetabolite prodrug of
6-mercaptopurine that inhibits B and T lympho-
cytes by inhibiting purine metabolism.!4 In a SITE
study of patients with scleritis treated with azathi-
oprine as an adjunct to corticosteroids, 20% were
controlled within 6 months, and 47.8% of patients
with inflammatory eye disease (not stratified for
scleritis) were successfully weaned to less than 10
mg of prednisone within 6 months.*® Though less
studied than methotrexate or mycophenolate
mofetil, successful azathioprine use has been
reported in multiple other studies, including in

cases of necrotizing scleritis, posterior scleritis,
and vasculitis-associated scleritis.?1,23:49,50

Calcineurin inhibitors

Calcineurin inhibitors function by inhibiting the
transcription of interleukin-2 in T lymphocytes,
which decreases T-cell activation. They are most
commonly used in scleritis associated with granu-
lomatosis with polyangiitis.1? Cyclosporine A is
one such calcineurin inhibitor.14 The efficacy of
systemic cyclosporine was first reported in a 1989
case series in which five out of seven corticoster-
oid-refractory scleritis patients had a resolution of
symptoms when treated with cyclosporine.! In
another early study of five patients, all five were
successfully able to reduce corticosteroid dose
upon initiation of cyclosporine.>? In a case series
of two patients with idiopathic scleritis, both cor-
ticosteroid-refractory patients had a resolution of
symptoms on systemic cyclosporine.>3> Another
series of six patients with necrotizing scleritis were
also successfully treated with cyclosporine.>* In a
SITE study including 373 patients being treated
with cyclosporine A, 52.8% achieved remission
within 6 months.5> This was the largest study
evaluating the use of cyclosporine A in scleritis
patients, though only 4% of patients in the study
(15 patients) had scleritis. The successful use of
topical cyclosporine for scleritis has also been
reported.>®

Tacrolimus, another calcineurin inhibitor, has
been reported to be successfully used in the treat-
ment of scleritis in both systemic and topical
forms.57-3° Subconjunctival injections of siroli-
mus, another calcineurin inhibitor, have been
reported to be successful in a small phase I/II
clinical trial of five patients with necrotizing
scleritis. %0

Alkylating agents

Alkylating agents, including cyclophosphamide,
exert a cytotoxic effect on B and T cells by
crosslinking DNA bases. Few studies have
assessed the efficacy of these treatments in scleri-
tis patients. One large retrospective series of 215
patients with ocular inflammatory diseases,
including 22.3% with scleritis, reported that 30%
of patients with scleritis treated with cyclophos-
phamide were able to be weaned to low-dose ster-
oids within 6 months and 60.5% within 12
months.?! In another study of 16 patients with
corticosteroid-refractory necrotizing scleritis or
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peripheral ulcerative keratitis associated with
rheumatoid arthritis, cyclophosphamide and
methotrexate  were  the most effective
treatments.%?

Biologics

Biologics have also been studied for the manage-
ment of scleritis. The most commonly used bio-
logics for scleritis are tumor necrosis factor-o
(TNF-a) inhibitors, including the monoclonal
antibodies adalimumab, infliximab, and certoli-
zumab, and the soluble TNF receptor fusion pro-
tein etanercept, and the CD20 inhibitor
rituximab. A systematic review of published stud-
ies investigating the use of biologics in scleritis
patients was conducted in 2015.%% At that time,
there were no clinical trials for biologic use for the
treatment of scleritis. There were 30 case reports
and case series encompassing 80 patients who
were treated with a biologic agent. The biologic
agent with the most reports was the TNF-a
inhibitor, infliximab, an agent that has success-
fully been used in other autoimmune diseases and
has been FDA (US Food and Drug
Administration) approved for rheumatoid arthri-
tis, Crohn’s disease, ulcerative colitis, ankylosing
spondylitis, and psoriatic arthritis.®* The use of
infliximab in the treatment of scleritis was
reported in 18 studies encompassing 47 patients.
Of those cases, 14 were idiopathic, 14 were asso-
ciated with rheumatoid arthritis, and 19 were
associated with inflammatory diseases other than
rheumatoid arthritis. Among the patients on inf-
liximab therapy, 96% had an improvement in
either visual acuity or inflammation, 64% were
able to reduce or discontinue corticosteroids, and
36% were able to discontinue infliximab.

Adalimumab, another TNF-a inhibitor, is FDA
approved for juvenile inflammatory arthritis,
rheumatoid arthritis, ulcerative colitis, psoriatic
arthritis, ankylosing spondylitis, Crohn’s disease,
and plaque psoriasis.®* It is also approved for the
treatment of noninfectious intermediate, poste-
rior, and panuveitis in children above the age of
2years and adults. Two cases of adalimumab use
in scleritis were reported, one in a patient with
psoriasis and one with rheumatoid arthritis. Both
had resolution of inflammation.%%- Certolizumab
is a PEGylated TNF-a inhibitor. PEGylation
increases the half-life and decreases the immuno-
genicity of certolizumab.%” One reported case of a
patient on certolizumab had successful resolu-
tion.!” Etanercept is a soluble TNF receptor

fusion protein, unlike the other TNF-a inhibi-
tors, which are monoclonal antibodies. It is FDA
approved for rheumatoid arthritis, polyarticular
JIA, psoriatic arthritis, ankylosing spondylitis,
and plaque psoriasis.®* In one study encompass-
ing six patients with rheumatoid arthritis-associ-
ated scleritis on etanercept, three of the patients
failed to respond, and the other three had a recur-
rence of ocular symptoms while on therapy.
Etanercept was not effective in the control of scle-
ritis; however, it was effective in controlling the
underlying rheumatoid arthritis symptoms.©8

Rituximab is a chimeric anti-CD20 monoclonal
antibody. The use of rituximab in the treatment
of scleritis was reported in 10 studies encompass-
ing 26 scleritis patients treated with rituximab.
This included 11 patients with vasculitis. All
reported improvement in scleritis symptoms. A
phase I/II trial of rituximab found it effective in 9
out of 12 patients.!> The authors of this review
concluded that infliximab and adalimumab may
be superior to etanercept, and that rituximab may
be preferable for vasculitis-associated scleritis. A
retrospective study that was not included in this
review included 17 patients (26 eyes) with scleri-
tis treated with infliximab, adalimumab, or both
at separate times. Of these, 15 patients (88%)
achieved resolution of symptoms for 2 months or
more.%

Since the release of this 2015 review, a number of
other studies and case reports have been pub-
lished on the use of biologics in the treatment of
scleritis. One SITE study included 32 patients
with inflammatory eye disease treated with adali-
mumab, including 9 patients with scleritis.”® Of
the 15 patients with active ocular inflammation at
6 months, 7 (47%) had a resolution of symptoms.
A case series reported two patients with necrotiz-
ing scleritis successfully treated with adalimumab.
One of these patients had a resolution on adali-
mumab and methotrexate after failing mycophe-
nolate and tacrolimus; the other resolved on
adalimumab after failing methotrexate.”! A case
of Takayasu arteritis—associated scleritis was also
reported to be treated successfully with adali-
mumab.”? A prospective cohort study followed 43
patients with uveitis or scleritis on adalimumab or
infliximab for more than 1 year. Resolution of
symptoms was achieved in 91% of patients, with
a median resolution time of 1.2 years. An adverse
event was reported in 54% of patients, and 9%
had a serious adverse event requiring cessation of
therapy.”
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Several more recent studies report the efficacy of
rituximab in scleritis use, especially in vasculitis-
associated scleritis and necrotizing scleritis. In a
study of 37 patients with granulomatosis with
polyangiitis-associated eye disease, including 20
patients with scleritis, 86% had resolution of ocu-
lar symptoms in 6 months.’* In a series of 9
patients (12 eyes) with granulomatosis with poly-
angiitis-associated scleritis, all patients achieved
quiescence on rituximab. All patients had previ-
ously failed corticosteroids and another IMT.?>
In another retrospective study of 15 patients, 14
had a treatment response to rituximab, including
6 patients with granulomatosis with polyangii-
tis.”® In another study that included 8 patients (12
eyes) with granulomatosis with polyangiitis-asso-
ciated necrotizing scleritis, all patients had an
improvement of symptoms and 7 patients had
resolution of symptoms.’” In a case series of three
patients with peripheral ulcerative keratitis,
including two with concurrent necrotizing scleri-
tis, two patients received rituximab and had a
positive treatment response.’® A case report of
necrotizing scleritis after pterygium surgery also
reported successful treatment on rituximab after
the failure of corticosteroids, azathioprine, and
cyclophosphamide.”®

Other less commonly used biologics have been
reported to be wused in scleritis patients.
Tocilizumab is a monoclonal antibody that tar-
gets the interleukin-6 receptor, which inhibits
interleukin-6-mediated lymphocyte activation.
Only one case report exhibited success in treating
a patient with giant cell arteritis—associated scleri-
tis with tocilizumab.89 Anakinra is a biologic agent
that inhibits the interleukin-1 receptor. One pilot
study evaluated the efficacy of anakinra in refrac-
tory scleritis in 10 patients. Nine of the patients
had complete quiescence of symptoms.8!

Numerous studies have demonstrated the efficacy
of biologics for the treatment of scleritis; however,
there have been reports of worsening inflamma-
tory eye disease that appears to be paradoxically
associated with biologic use. Particularly, etaner-
cept has been implicated in these studies. A case
series by Gaojoux-Viala et al. discussed three
rheumatoid arthritis patients who developed scle-
ritis associated with the administration of etaner-
cept. Each of these patients had resolution of
ocular inflammation upon discontinuation of
etanercept. The authors also conducted a system-
atic review and found 42 cases of inflammatory
eye disease associated with the use of etanercept,

including 8 with scleritis. In 28 patients, with-
drawal of etanercept resulted in resolution of
symptoms, and in 6 cases symptoms were exacer-
bated wupon rechallenge with etanercept.82
Though more commonly associated with etaner-
cept, there have also been reports of inflamma-
tory eye disease associated with infliximab. A
review reported 22 cases of infliximab-associated
uveitis in the literature. There were no cases of
infliximab-associated scleritis.®3

Comparison of IMTs

Most studies have only assessed the efficacy of
one IMT, making it difficult to compare the
efficacy of treatment options. Few studies have
made head-to-head comparisons of the efficacy
of different treatments or treatment classes. A
recent retrospective study looking at the SITE
cohort compared the outcomes in patients
treated with methotrexate and those treated
with mycophenolate. It included 352 patients
with inflammatory eye disease, including 59
with scleritis. Survival analysis demonstrated a
shorter time to treatment success in patients on
mycophenolate when compared with metho-
trexate. Rates of success converged at the
9-month timepoint. Prior to 9 months, a higher
proportion of patients on mycophenolate had
successful resolution.8* A retrospective cohort
of 257 patients with inflammatory eye disease,
of whom 23% had scleritis, compared the effi-
cacy of methotrexate, mycophenolate, and aza-
thioprine.®> The authors found that the median
time to treatment success was 4 months for
mycophenolate, 4.8 for azathioprine, and 6.5
months for methotrexate. They concluded that
mycophenolate controls inflammation in a
shorter time than the other agents. In this
cohort, patients on azathioprine were more
likely to have side effects, and discontinue treat-
ment due to side effects, compared with those
on methotrexate or mycophenolate.

A retrospective cohort study of 50 patients com-
pared patients on cyclophosphamide against a
pooled group of patients on other IMTs (metho-
trexate, mycophenolate, azathioprine, and cyclo-
sporine). They found no significant difference
between cyclophosphamide and other agents in
terms of remission rate, relapse rate, steroid-
sparing, or visual loss, but patients on cyclophos-
phamide were more likely to develop leukopenia
and hemorrhagic cystitis and discontinue medi-
cation due to side effects.86

journals.sagepub.com/home/oed


http://journals.sagepub.com/home/oed

Therapeutic Advances in Ophthalmology 14

Consider adjunct
perioculsr steroid (i.e.
sub-tenon triamcinolone
acetonide)

Patient presents with

non-infectious scleritis

Patient has severe inflammation,

posterior scleritis, necrotizing scleritis,
or scleritis associated with vasculitis

Initiate
< Fo

g
Scleritis does (1mg/kg/day up to
notresolve max of 80mg/day)
Taper
glucocorticoids

resolves

Scleritis }

Patient has

necotizing s cleritis

Monitor for
recurece

Scleritis does
notresolve

Initiate IMT (i.e. anti-
metabolite”)

Monitor for
recurrence

No recurrence
of inflammation

Patient has anterior scleritis with
mild to moderate inflammation

1

Patient has
Consider COX-2 inhibitor.
Initiste NSAIDs
(e.g. naproxen)

NSAIDs

Avoid in patients with high
fisk of cardiovascular
complications

——

Scleritis does
notresolve

Scleritis
resolves

¥ L2

Trial akternate
COX-2 inhibitor or
consider adjunct
perioculer steroid

Symptoms
resolve

Discontinue
medications, monitor
for recurrence

Symptoms do
notresolve

Trisl skernste NSAID or
consider adjunct periocular
steroid

Discontinue
medications, monitor
for recurrence

Sclerits does
notresolve

Sclerits
resolves

Sclerits does
notresolve

Sdleritis does
notresolve

Scleritis
resolves

Scleritis
resolves

Alternate IMT (consider
biclogic if severe, sight-

Discontinue
NSAIDs

threatening. or refractory to
treatment) ="
Scleritis does

notresolve

Figure 1. Schematic diagram reviewing how to approach a patient with noninfectious scleritis. When a patient presents with
scleritis, it is important to determine the type of scleritis in the initial presentation. In patients with anterior scleritis, nonselective
NSAIDs are usually the first-line therapy. If there are contraindications, COX-2 inhibitors may be considered. If symptoms are not
improving with NSAIDs within the first 1-2 weeks of therapy, steroids may be required. For severe scleritis, posterior scleritis,
necrotizing scleritis, or scleritis associated with vasculitis, steroids are usually the first-line treatment. If symptoms are improving,
then they are tapered and immunomodulatory therapy (IMT) is started for steroid-sparing therapy if needed. If steroids are not
improving the symptoms, periocular injection of steroids can be used in patients with non-necrotizing scleritis. In patients with
necrotizing scleritis and patients who fail to respond to periocular injections, therapy is escalated to IMT, with antimetabolites
typically being used as first-line agents. Other IMTs may need to be trialed depending on the response to therapy.

*Methotrexate is often used as the first-line IMT due to its efficacy, affordability, and oral formulation. Mycophenolate is often used as a first-line
agent in patients with vasculitis. Comorbid autoimmune conditions may guide IMT choice.

**TNF-o or CD20 inhibitors.

Conclusion

Scleritis is a potentially vision-threatening inflam-
matory condition involving the deep episclera and
sclera. Noninfectious forms of scleritis can be idi-
opathic or associated with an underlying autoim-
mune or rheumatologic process. Oral NSAIDs
are typically the first-line agent for the treatment
of scleritis; however, there are instances where the
underlying ocular inflammation may be refrac-
tory to NSAIDs and require escalation of therapy
to systemic steroids or immunomodulatory agents
(Figure 1). In instances where inflammation,
pain, or visual outcomes have not improved in
moderate scleritis immediately within a few weeks
of NSAID therapy, it may be important to re-
evaluate and consider escalation of therapy.
Particularly, in cases of severe scleritis,

necrotizing scleritis, and vasculitis-associated
scleritis, NSAIDs may not be the ideal first-line
agent, with important consideration needed for
systemic steroids and IMT. There is wide varia-
bility in the use of IMT in the treatment of scleri-
tis because of the variation in reported efficacy
and treatment strategy in the literature on various
classes of agents used; additionally, many of these
studies also included patients with uveitis, which
may affect the inability to conclude if there is any
superior agent to use in treating scleritis.
Physicians must therefore rely on clinical reason-
ing, given a lack of strong evidence-based medi-
cine, at times, when making decisions on the
appropriate agent to use in the treatment of scle-
ritis. Antimetabolites may be a reasonable agent
to consider when starting a patient on IMT for
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scleritis. This literature review supports metho-
trexate as a good starting point for the treatment
of noninfectious scleritis requiring a steroid-spar-
ing agent. This may need to be switched to other
antimetabolites (mycophenolate or azathioprine)
if methotrexate is ineffective or not tolerated by
the patient. Biologic agents have also demon-
strated efficacy in the treatment of scleritis. More
studies are required to further refine the treat-
ment algorithm for noninfectious scleritis,
depending on clinical response and toleration of
the medication.

Literature search

This review was compiled using articles identified
by searching PubMed and Google. The following
keywords were used for the search: ‘scleritis’,
‘inflammatory eye disease’, ‘scleritis and treat-
ment’, ‘scleritis and NSAIDs’, ‘scleritis and ster-
oids’, and ‘scleritis and immunomodulatory’. We
included all relevant articles in English. Non-
English articles were included if English abstracts
were available.
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