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Steroid-sparing Therapies in the
Management of Ocular Inflammation

DAVID S. CHU, MD While very effective for
managing ocular inflammation, corticosteroids are
associated with undesirable side effects when used
long-term. Many steroid-sparing therapies are a safe
and effective alternative to corticosteroids for the
treatment of chronic inflammatory ocular diseases.

Chronic ocular inflammation can affect any part of the
eye, and in most cases, is noninfectious in origin. Noninfec-
tious uveitis may take a host of different presentationsand can
arise from a wide variety of systemic diseases. On the ocular
surface, long-term inflammation may be associated with con-
ditions like dry eye disease, mucous membrane pemphigoid.
or allergic keratoconjunctivitis,!

Corticosteroids have been a mainstay therapy for ocular
inflammation since the 1950s. But particularly when admin-
istered over a long period of time, topical corticosteroids can
have side effects such as elevated intraocular pressure and cata-
ract formation; severe side effects of systemic corticosteroids
can include hypertension, atherosclerosis, hyperglycemia,
diabetes mellitus, osteoporosis, or aseptic necrosis of bone.!
While useful to reduce acute inflammatory episodes, ideally,
corticosteroids should be used for short periods and tapered.!
Steroid-sparing therapies should be considered for patients
with long-term or recurrent intraocular inflammation of any
origin, particularly chronic conditions such as sympathetic
ophthalmia, birdshot chorioretinitis, Vogt-Koyangi-Harada
syndrome, or Behget's disease."?

Ocular steroid-sparing treatments are frequently adapted
from other specialties or clinical situations where immunosup-

pressants are indicated. Traditionally, such treatments have
been used off label by ophthalmologists, but that is slowly
changing, with recent FDA approvals for drugs such as adalim-
umab. The use of steroid-sparing therapy can improve patient
lives significantly, offering the potential to consistently manage
ocular inflammation while avoiding steroid-related side effects.

UVEITIS

Treatment options for uveitis can be categorized as corti-
costeroids, traditional (non-biologic) immunosuppressants, or
biologics.! The three types of immunosuppressants typically
used for uveitis are antimetabolites (such as azathioprine,
methatrexate, and mycophenalate), T-cell inhibitors {which
include cyclosporine), and alkylating agents (such as cyclo-
phosphamide) (Table I)."* While most of these drugs are not
indicated by the FDA for the treatment of ocular inflammation,
there is research to support them as effective treatments. For
example, the rheumatoid arthritis therapy methatrexate has
shown efficacy in managing chronic, noninfectious uveitis,
both as primary therapy and as a steroid-sparing agent, due
to its antiinflammatory properties.* Alkylating agents, while
effective in controlling uveitis, are associated with myelosup-
pression and malignancies and are used sparingly."*

The biologics are the newest class of drugs to treat ocular
inflammation in uveitis. The first agents in this class were the
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tumor necrosis factor-a (TNF-a) an-
tagonists, infliximab and adalimumab,
which were used in rheumatology and
shown to reduce T-cell mediated inflam-
mation.” Infliximab has been used off
label by ophthalmologists since 2006
after successful treatment of ocular
inflammation in children with uveitis.’
Adalimumab is now approved by the
FDA for the treatment of uveitis

Tocilizumab and intravitreal si-
rolimus are two other potential non-
steroidal uveitis treatments that have
been shown to decrease ocular inflam-
mation in pilot studies and are now
being investigated further in clinical
trials. Tocilizumab, which is FDA ap-
proved for the treatment of rheumatoid
arthritis, is an anti-interleukin-6 (IL-6)
receplor monoclonal antibody that
binds to soluble and membrane-bound
IL.-6 receptors and inhibits downstream
inflammatory signaling.” The STOP-
Uveitis study is a phase 2 clinical trial
investigating the safety and efficacy of
intravenous tocilizumab for the treat-
ment of uveitis and has reported positive
outcomes 6 months into the study.?

Sirolimus, which is FDA approved
for the prevention of transplant rejec-
tion, can be administered by intravitreal
injection, thus limiting its systemic side
effects. It has been well tolerated and
effective at reducing inflammation in
uveitis pilot trials.” More recently, the
phase 3 clinical trial SAKURA (Siro-
limus study Assessing double-masKed
Uveitis tReAtment) has reported im-
provements in ocular inflammation and
preservation of visual acuity."®

Many other potential steroid-spar-
ing treatments reduce ocular inflam-
mation, but have not been investigated
in large clinical trials. Intravenous im-
munoglobulins (IVIG), prepared from
pooled healthy human plasma, are an
emerging potential treatment for a num-
ber of autoimmune or inflaimmatory dis-
eases with ophthalmic manifestations,
as well as birdshot chorioretinopathy."!
IVIG appears to be well tolerated, but its
antiinflammatory efficacy is relatively
transient.!

There are other monoclonal anti-
bodies thatact similarly to tocilizumab,
by targeting specific parts of the in-
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STATEMENT OF NEED

- The cantrol of ocular inflammation is a critical aspect of

medical and surgical ophthalmic practice. Despite their
side effects, antiinflammatory drugs are used to treat a

very wide range of condltions thraughout the eye, from

ocular surface disease and allergic conjunctivitls to poste-
riof segrient conditions. Use of antiinflammatory agents
is alsa critical in ocular surgery, contributing greatly to
patient comfort and positive outcomes,

The ocular antiinflammatory landscape Is changing as
research reveals more about the rofe of inflammation in
arange of oautar conditions and as new antiinflammatory
agents enter the market. ! Twenty years ago, for example,
the Idea of using a topical corticosteroid to treat dry eye
and/or allergic conjunctivitis was viewed with alarm;
today, it is accepted practice.

Although cortlcosteroids and nonsteroidal antiinflam-
matory drugs (NSAIDs) have been the mainstays of the
acular antl-inflammatory armamentatium, a number of
new agents with novel mechanisms of action {and new
ocuiar drug delivery systems) have come to market or are
being madle ready for market.'*

As indications expand and change, and as new drugs,
formulations, and dellvery systams becoime avallable,
cliniclans require up-to-date protocols for drug selec-
tion and use. Such protacols are also needed for routine
{but nevertheless off-labelf) uses of corticosteroids and

. NSAIDs because important differences in efficacy, safety,

and tolerability exist between these classes and among
formulations within each of these classes,**

By putting the Iatest published evidence into the context
of cument clinlcal practice, Topics in Ocular Antiinflamina-

_ torfes equips ophthalmologists to maintain competen-

cies and narmmow gaps between their actual and optimal
inflammation management practices, across the range

. of clinical situations in which current and novel ocular

antiinflammatories may be used.

REFERENCES

1. Song JS, Hyon §Y, Lee D, et al. Current practice pattern
{or dry eye patients in South Korea: a multicenter study.
Korean Journal of Ophthalmology. 2014,28(2):115-21,

2. CiullaTA, Harris A, Mcintyre N, Jonescu-Cuypers C. Treat -
ment of dlabeticmacular edemna with sustained-release
glucocorticolds: intravitreal trlamcinolone acetonide,
dexamethasone implant, and fluocinolone acetonide
implant. Expert Opin Phormacother, 2014;15(7):953-9,

. Maya JR, Sadiq MA, Zapata L1, et al. Emerging theraples
for noninfectious uveitis: what may be coming to the
clinics. J Ophthalmol. 2014;2014:310329.

. Sheppard ID, Torkikdsen GL, Lonsdale JD, et al, and
the OPUS-1 Study Group. Lifitegrast ophthalmic solu-
tion 5.0% for treatment of dry eye disease: results
of the OPUS-1 phase 3 study. Ophthalmology. 2014
Feb;121{2}475-83.

. Fong R, Leitritz M, Siou-Mermet R, Erb T. Loteprednol
etabonate gel 0.5% for postoperative painand inflam-
mation after cataract surgery; results of 2 multicenter
trial. Clin Ophthalmol. 2012:6:1113-24,

. Singer M, Cid MD, Luth J, et al. Inddence of comeal melt
in clinical practice: our experlence vs a meta-analysis
of the literature. Clin Exp Ophthalmol, 2012;51:003.

OFF-LABEL USE STATEMENT
This work may discuss off-label uses of medications.

w

Y

v

(=]

GENERAL INFORMATION

This CME activity Is sponsored by the University of Florida
College of Medicine and is supported by an unrestricted
educational grant frotm Shire.

The University of Florida Collega of Mediclne designates
this activity for 2 maximum of 1 AMA PRA Category !
Credit™, There Is no fee to participate In this activity. In
order to receive CME credit, participants should read
the report, and then take the posttest. A score of B0%
is required to qualify for CME credit, Estimated time to
complete the activity is 60 minutes. On completion, take
the testonline at http/fome.ufl.edu/ed/self-study/toal/
System requirements for this activity are: For PC us-
ers: Windows* 2000, XP, 2003 Server, or Vista; Internet
Explorer® 6.0 or newer, or Mozilla® Firefox® 2.0 or newer
(JavaScript™ and lava™ enabled), For Mac® users: Mac 05*

R

X 104 (Tiger®} or newer; Safari™ 3.0 or newer, Mozilta*
Firefox® 2.0 or newer; (JavaScript™ and Java™ enabled).

Internet connectlon required: Cable modem, DSY, or
better.

DATE OF ORIGINAL RELEASE December 2017 Ap-
proved for a period of 12 months.

ACCREDITATION STATEMENT

This activity has been planned and implemented in
accordance with the accreditation requirements and
policles of the Accreditation Council fer Contlnuing
Medical Education through the joint providership of the
University of Florida College of Medicine and Candeo
Clinkcal/Science Communications, LLC. The University of
Florida College of Medicine is accredited by the ACCME
\o provide continuing medical education for physicians.

CREDIT DESIGNATION STATEMENT

The University of Florida College of Medicine designates
this enduring material for a maximum of 1 AMA PRA
Category | Credit™. Physicians should claim only the
credit commensurate with the extent of thelr participa-
tion in the activity.

EDITORIAL BOARD / FACULTY ADVISORS

Marguerite B. McDonald, MD, FACS, practices at
Ophthalmic Consultants of Long sland, and is a dlinlcal
professor of ophthalmology at the New York University
School of Medicine, She is also an adjunct clinlcal profes-
sor of ophthalmology at Tulane University Health Sclences
Center. She is a consultant to Allergan, Alcon, Abbott
Medical Optics, Bausch + Lomb, FOCUS Laboratories,
Shire, OCuSOFT, Ahtalre, Blo-Tissue, BlephEx, Oculus USA,
and Optical Express.

Victor L. Perez, MD, is a professor of ophthalmology at
the Duke University School of Medicine. He is also the
director of Duke Eye Center's Ocular Immunology Cen-
ter and Ocular Surface Program, He has received grant/
research support from the National institutes of Health,
and Is a consultant for Allergan, EyeGate, and Shire. He is
alsc a stock shareholder for EyeGate,

Matthew J. Gray, MD, is an assistant professor in the
department of ophthalmology at the Univessity of
Florida College of Medicine. He states that in the past 12
months, ha has not had a financial relationship with any
commercial organization that produces, markets, resells,
or distributes healthcare goods or services consumed by
or used on patients relevant to this manuscript.

David 5, Chu, MD, is a clinlcal associate professor of
ophthalmology at the New Jersey Medical School of
Rutgers and practices at Metropalitan Eye Research
and Surgery Institute in Palisades Park, New Jersey. He
has received grant/research support from Mallinckrodt
Pharmaceuticals and is a censultant for AbbVie, Aldeyra
Therapeutics, Maliinckrodt Pharmaceuticals, and Santen
Pharmaceutical Co,, Ltd. Dr. Chu s also on the speakers
bureau for AbbVie and Novartis,

Anat Galor, MD, MSPH, is a staff physician at the Miami
Veterans Administration Medical Center and an assls-
tant professor of clinical ophthalmology at the Bascom
Palmer Eye Institutein Miami, She states thatin the past 12
months, she has not had a financlal relationship with any
commercial organization that produces, markets, resells,
or distributes healthcare goods or services consumed by
or used an patlents relevant to this manuscript.

DISCLAIMER

Participants have animplied responsibility to use the new-
ly acquired information to enhance patient outcomes and
professional development. The information presented in
this activity is not meant to serve asa guideline for patlent
care. Procedures, medications, arxd other courses of diag-
nosls and treatment discussed or suggested in this activity
should not be used by cliniclans without evaluation of
their patlents’ conditions and possible contraindications
or dangers In use, applicable manufacturer’s product
information, and contparison with recommendations of
other authorities.

COMMERCIAL SUPPORTERS

This activity is supported by an unrestricted educational
grant from Shire

To obtain CME credit for this activity, go to hitp://cme.ufl.edufed/self-study/toai/



flammation response (eg, rituximab and daclizamab), or by
inhibiting other inflammatory interleukins (eg, anakinra)."* CORE CONCEPTS

S TSI P Tl L A B 2T e 4 Corticosteroids should be avoided for long-term
approved by the FDA in 1950s for a range of inflammatory e e Gt B T
conditions, including uveitis, but has been rarely used due to
a lack of strong supporting clinical data. However, in a recent
case study, a patient with uveitis was successfully treated with
twice-weekly subcutaneous injections of an ACTH gel. These
results have motivated the researchers to pursue a phase 2
clinical trial of subcutaneous ACTH for uveitis.”

| . . : .

i 4 Immunosuppressant and biclogic steroid-sparing
therapias are suitable alternatives to corticosteroids for
uveitis treatment,

4 Alternative antiinflammatory / immunomodulatory drugs
are available to treat ocular surface inflammation.

< Steroid-sparing therapies are safe and efficacious with
OCULAR SURFACE INFLAMMATION FDA-indicated drugs available for uveitis and dry eye
Topical corticosteroids are among the first line of treat- disease.
ment for inflammatory ocular surface diseases, but for chronic
conditions, steroid-sparing therapies may be required, much
like uveitis and other intraocular inflammatory diseases.  tory condition, is amenable to topical corticosteroid therapy
Local management of ocular surface inflammation is most  in short bursts, but steroid-sparing agents are preferable for
often achievable with topical therapies, limiling systemic  long-term use. Fortunately, many therapies with antiinflam-
side effects. matory mechanisms are available to treat dry eye.! Two such
Dry eye disease, now widely recognized as an inflamma-  therapies FDA approved for this indication are cyclosporine

e ' TABLE | Systemic corticosteroid-sparing agents

DRUG : MECHANISM | PRIMARY INDICATION(S) i SIDE EFFECTS
Methotrexate | Folic acid analog | Neoplastic disease, severe psoriasis, and adult | Stomatitis, bone marrow suppression,
i rheumatosd arthrltls | hepatotoxicity, nephrotoxicity
Azathiaprine | Purine base analog Preventlon of renal transpiant re;ectlon, Bone marrow suppression,
| lreatrnent of active rheumatmd arthntas hepatotoxicity
e . Gl e i e S
Mycophenolate | Selective purine Preventaon of renal, cardiac, and hepanc Bone marrow suppression,
mofetit | synthesis inhibitor | transplant rejection | hepatotoxicity
Cyclophosphamide  DNA alkylation Neoplastlc disease, typncally in comblnatlon with Hemorrhagic cystitis, bone marrow
1 | other agents; pediatric minimal change nephrotic | suppression, gastrointestinal toxicity,
i | syndrome ! bladder and hematologlc malugnanues
Chlorambucil | DNA alkylation ! Neoplastic disease Bone marrow suppression,
i gastrointestinal toxicity, hematologic
_ mallgnanaes
Cyclosparine | Calcineurin inhibitor | Prevention of renal, hepatic, and cardiac | Hirsutism, gingival hyperplaSIa
[ transplant rejection; treatment of rheumatoid nephrotoxicity, hypertension,
_ | arthritis and psoriasis hypercholesteralemia, convulsions
Tacrolimus ' Calcineurin inhibitor Prevention of renal, hepatic, and cardiac ECG abnormalities, cardiomyopathy,
i | transplant rejection | chronic diarrhea, lymphoproliferative
| , - _ disease, infections
Infliximab TNF-a antibody Crohn's disease, ulcerative colitis, rheumatoid Infusion reaction (fever, rash, dyspnea,
arthritis, ankylosing spondylitis, psoriatic arthritis, | hypotension), headaches, anaphylaxis,
plagque psoriasis susceptibility to tuberculosis,
| | demyelinating disease
Adalimumab Fully humanized TNF-a Rheumatoud arthrms. Juvemle |d|opath|c arthrltls | Headaches, rash, nausea, stomach
| antibody psoriatic arthritis, ankylosing spondylitis, Crohn’s | upset, infections
| disease, ulcerative colitis, plaque psoriasis, |
[ hndradenms suppurtiva, uveitis
Rituximab | Anti-CD20 antibody Neoplastlc disease, rheumatoid arthrltls, | Infusion reaction, systemic infections
[ | granulomatosis with polyangiitis and microscopic |
[ | polyangiitis |
Interferon-a2a | Immunomodulatory | Neoplastic disease, hepatitis | Flu-like symptoms, leukopenia, central
cytoklne | nervous system depressmn

Adapted from Tomkins-Natzer O, Taylor SRJ. Cortico-sparing agents: new treatment options. Dev Ophthalmol. 2012:51:47-56. Copyrlghl ©2012 5. Karger AG, Basel.
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ophthalmic emulsion 0.05%, which improves tear production
by reducing ocular surface inflammation" and, more recently,
lifitegrast ophthalmic solution 5%, an integrin antagonist that
inhibits T cells.!®

Ophthalmic preparations of cyclosporine in higher con-
centrations (eg, 19) have also been explored and demonstrated
1o decrease inflammation in chronic ocular surface conditions
such as chronic follicular conjunctivitis and keratoconjunc-
tivitis {including epidemic keratoconjunctivitis and vernal
keratoconjunctivitis).'?

CONSIDERATIONS FOR USING STEROID-SPARING THERAPY

In many cases, corticosteroid therapy has the apparent
benefit of reduced cost compared to immunosuppressants and
biologics. But at least one study has shown that corticosteroid
therapy increases the comorbidity burden for patients with
uveitis versus treatment with immunosuppressants and biolog-
ics.™ Steroid-sparing therapies are nol without risk, though the
rates of complications are much lower than with long-term cor-
ticosteroids. Of course, a patient’s overall health status should
be assessed when steroid-sparing options are considered and,
after a treatment regimen has been implemented, the patient
should be monitored appropriately.

Some steroid-sparing therapies may be more effective
for one condition over another, and there are issues to weigh
with each. For a patient with birdshot chorioretinitis, for
example, the chosen treatment may be cyclosporine and/or
mycophenolate, whereas for a patient with scleritis, where
the ocular inflammation is closely related to vasculitis and
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rheumatoid arthritis, one of the TNF-a antagonists, inflix-
imab or adalimumab, may act more rapidly than other steroid
sparing agents.*

On the other hand, TNF-aantagonists are not suitable for a
patient with a history of tuberculosis or multiple sclerosis, and
cyclosporine is potentially nephrotoxic. Methotrexate should
be avoided in patients with liver conditions. Thus, in choosing
an appropriate steroid-sparing therapy, ophthalmologists need
to take into consideration not only the supporting evidence
relating the drug’s efficacy and safety, but also the patient’s
type of ocular inflammation and any comorbidities.

CONCLUSION

Steroid-sparing therapy offers an alternative 1o corti-
costeroids for the treatment of chronic inflammatory eye
conditions. With many options currently available, and new
therapies in development, there are many situations in which
steroid-sparing therapy is worth considering in place of long-
term corticosteroid therapy.
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