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ingolimod, the first FDA-

approved oral agent for the

management of relapsing

forms of multiple sclerosis,

offers a new route of ad-
ministration for therapy to slow the
potentially devastating neurological
complications of multiple sclerosis
(MS). All other FDA-approved disease-
modifying drugs for MS require pa-
renteral administration.

Fingolimod (Gilenya) hinders the
trafficking of lymphocytes involved in
the immune-mediated process of MS.
Despite its generally favorable safety
profile, fingolimod may cause macu-
lar edema in a subset of patients. As a
consequence, ophthalmologists will be
increasingly involved in the care of MS
patients to perform baseline and sur-
veillance ophthalmic examinations for
the detection of fingolimod-associated
macular edema (FAME).

Clinical Trials
Two large phase 3 clinical trials have
shown the beneficial effect of fingoli-
mod in relapsing-remitting MS. In the
FREEDOMS trial, 1,272 patients were
randomized to treatment with 0.5 mg/
day fingolimod, 1.25 mg/day fingoli-
mod or placebo for 24 months.! The
annualized relapse rate was 0.18, 0.16
and 0.40, respectively.

In the TRANSFORMS trial, 1,292
patients were randomized to treatment
with 0.5 mg/day fingolimod, 1.25 mg/
day fingolimod, or once-a-week intra-
muscular interferon-Blo (Avonex) for
12 months.? The annualized relapse

RAPID ONSET. A 56-year-old female with a history of MS and bilateral uveitis
recently switched from natalizumab to fingolimod. Within one week of starting fin-
golimod, she reported blurred vision in her right eye. The ophthalmic examination
revealed a visual acuity of 20/40, with macular edema confirmed by OCT.

rate was 0.16, 0.20 and 0.33, respec-
tively. In both studies, the MRI find-
ings supported the beneficial effects of
fingolimod in reducing disease activity
in the brain.

Fingolimod-Associated Macular Edema
Pathophysiology. Fingolimod phos-
phate, the active metabolite of fingo-
limod, causes lymphocyte sequestra-
tion in the peripheral lymph nodes.
Fingolimod phosphate is a structural
analogue of sphingosine-1-phosphate
(S1P) and binds to the SIP receptor,
which directs the egress of lympho-
cytes from peripheral lymph nodes
into the systemic circulation. By selec-
tively modulating lymphocyte traffick-
ing, fingolimod reduces inflammatory
activity in the central nervous system.
A second putative mechanism of ac-
tion is through direct action on the
CNS cells via neural S1P receptors.’
Fingolimod has been shown to

have secondary effects on vascular
endothelial barrier function, thereby
potentially compromising the blood-
retina barrier. Laboratory studies have
demonstrated that the endothelial
cell SIP receptor modulates intercel-
lular junctions as well as the interplay
between the cellular cytoskeleton and
the extracellular matrix. Inhibition of
the S1P signaling pathway in cultured
pulmonary endothelial cells causes
increased permeability.! In vivo studies
of acute lung injury in animal models
have shown that infusion of S1P de-
creases acute pulmonary edema.’
Incidence. FAME was first identi-
fied in renal transplant recipients
undergoing immunosuppression tri-
als. Fingolimod, at a dosage of 2.5 mg/
day or 5.0 mg/day, caused macular
edema in 1.3 percent and 2.2 percent
of patients, respectively.® Based on
these findings, both the FREEDOMS
and TRANSFORMS trials incorpo-
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rated routine baseline and surveillance
ophthalmic examinations for FAME.
Pooled data from these two studies
found a 0.2 percent incidence of FAME
at the lower FDA-approved dosage of
0.5 mg/day.

Surveillance for FAME is continu-
ing in the extension studies for both
trials. In addition, an ongoing phase
3 study (FREEDOMS II) is exploring
FAME in further detail with serial
optical coherence tomography scans in
the first 300 participants.

Cormorbidity. FAME is more com-
mon in patients with uveitis and dia-
betes, although neither condition is a
contraindication to the use of fingoli-
mod. A history of uveitis was present
in 25 percent of patients who devel-
oped FAME, in contrast to a 1 percent
overall prevalence in the phase 2 and
3 MS studies.” Uveitis, particularly the
intermediate uveitis subtype, is as-
sociated with MS. Although diabetes
was an exclusion criterion in the MS
studies, earlier fingolimod studies in
renal transplant recipients revealed an
increased risk of FAME in the subset
of patients with diabetes. These stud-
ies, which assessed fingolimod at a
five- to 10-fold higher dosage than the
FDA-approved dosage, demonstrated
an incidence of FAME of 4 percent in
nondiabetics versus 30 percent in dia-
betics.

Onset. In most cases, FAME devel-
ops within four months of treatment
initiation. Only 1 of 13 cases of FAME
reported in the phase 3 MS trials oc-
curred after the initial four months of
therapy (subsequent review of this case
indicated that the macular edema was
the result of a branch retinal vein oc-
clusion). The ongoing extension phases
of these trials have revealed six addi-
tional cases of FAME, with two cases at
the 0.5 mg/day dosage. Including data
from these extension studies, 68 per-
cent of cases of FAME occurred within
the first four months of treatment. The
timing of onset of FAME is particu-
larly important in guiding ophthalmic
surveillance strategies.”

Visual symptoms. Some patients
with FAME may experience minimal
or no visual symptoms. Overall, 68
a4
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percent of patients with FAME were
symptomatic in the phase 3 and exten-
sion MS studies. Symptoms included
blurred vision and metamorphopsia,
as is typical in cases of macular edema,
and FAME was bilateral in 25 percent
of patients.” On examination, signs of
FAME can be quite subtle, with a slight
decrease in visual acuity and variable
degrees of macular thickening. OCT
reveals intraretinal cysts characteris-
tic of cystoid macular edema (Fig. 1).
Unlike in some other types of drug-
induced macular edema, fluorescein
angiography (FA) identifies leakage
within the macula.

In patients with MS, clinicians must
differentiate the ocular symptoms of
macular edema from those of optic
neuritis. In contrast to FAME, optic
neuritis is associated with eye pain ex-
acerbated by eye movement, a relative
afferent pupillary defect, dyschroma-
topsia, visual field changes, disc edema
(in one-third of patients) and absence
of macular thickening. OCT, FA and
MRI can supplement the clinical ex-
amination.

Screening guidelines. The initial
evaluation of patients taking fingoli-
mod should include a complete oph-
thalmic examination, including dilated
fundus examination. A macular con-
tact lens may assist in the assessment
of macular thickening. The use of OCT
as a screening tool is not mandatory.
In our practice, we are more likely to
obtain a baseline OCT in patients with
uveitis, diabetic retinopathy, recent
intraocular surgery or optic nerve pal-
lor. Also, we perform Amsler grid test-
ing and teach patients how to perform
the test at home. We occasionally will
perform FA, particularly in patients
with diabetic retinopathy and possible
macular edema.

Repeat ophthalmic examination
should be performed at three to four
months, as most cases of FAME de-
velop within this time period. Patients
with visual symptoms, abnormal
Amsler grid testing, decreased best-
corrected visual acuity or macular
thickening on clinical examination
should undergo OCT and/or FA. We
perform follow-up surveillance at six

months and annually thereafter. We
advise our patients to return sooner if
they experience any visual symptoms.

Management. The FREEDOMS
and TRANSFORMS study designs
mandated drug discontinuation in any
participant who developed FAME. In
most cases, FAME resolved when fin-
golimod was stopped.

In clinical practice, the ophthalmol-
ogist should discuss the possibility of
discontinuing therapy with the patient
and his or her neurologist. In patients
with severe demyelinating disease who
had a suboptimal response to prior
alternative treatments or who are poor
candidates for other therapies, fingoli-
mod may be the best option available.
In such cases, continuation of treat-
ment requires a discussion with the
patient about the potential for visual
loss due to macular edema.

Limited data exist on the efficacy of
pharmacologic treatments for FAME.
In the FREEDOMS and TRANS-
FORMS studies, topical ophthalmic
NSAIDs were occasionally prescribed
by the patients’ community ophthal-
mologists. Pharmacologic manage-
ment of the condition will be difficult
to study given its relatively low inci-
dence.
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SCREENING GUIDELINES FOR FAME. Patients with visual symptoms at any time dur-
ing treatment should have an additional eye examination, particularly during the

initial months of treatment. DFE = dilated fundus exam; FA = fluorescein angiog-
raphy; ME = macular edema; MS = multiple sclerosis; OCT = optical coherence
tomography.




