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Abstract: Neuro-ophthalmic disease occurs in about a third of patients with neurosarcoidosis.
Optic nerve involvement is the most common manifestation, but other cranial nerves and the optic
chiasm can be involved. However, there are several other common diseases that cause optic
neuropathy, including multiple sclerosis. The diagnosis of sarcoidosis can often be made based on
the multi-organ nature of the disease and ancillary testing. Most patients with neuro-ophthalmic
sarcoidosis require systemic therapy. While corticosteroids are usually the first step in therapy,
cytotoxic agents such as methotrexate and azathioprine have been useful as steroid-sparing
agents for chronic disease. The monoclonal antibodies directed against tumor necrosis factor
have been reported as effective in refractory cases of neuro-ophthalmic disease.
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Introduction

Sarcoidosis is a multi-organ disease. While the lung is the most common organ
involved, ocular disease is seen in at least a quarter of patients.' In most large series of
sarcoidosis patients, neurologic disease has been reported in about 5%—10% of cases.?
However, in this review, we will concentrate on the specific entity of neuro-ophthalmic
sarcoidosis, most commonly manifested by involvement of the anterior visual system
(optic nerve and chiasm) and/or involvement of the oculomotoric cranial nerves.
Neuro-ophthalmic involvement occurs in up to one third of patients with neurologic
sarcoidosis (2%—3% of all sarcoidosis cases).?

Etiology and genetics of sarcoidosis

The cause of sarcoidosis remains elusive. Several potential environmental agents
have been identified in epidemiologic studies.* There has been a focus on potential
infectious agents;’ in the past few years, several studies have focused on the possibility
of Propiniumbacter acnes as a potential cause for sarcoidosis.® This includes an
animal model of diffuse granulomatous disease that resembles sarcoidosis induced
by P acnes.”

Another potential causative agent for sarcoidosis is an atypical form of
mycobacteria. In some patients with sarcoidosis, there is evidence of proteins exclusive
for mycobacteria in the granulomas. Antibodies to these proteins are also present in
some sarcoidosis.®!° Detailed studies have demonstrated that these proteins may be
expressed by an as yet unidentified mycobacterium species, which is closely related to
Mycobacteria tuberculosis.'! Animal models of disseminated granulomatous disease
have also been generated using these antigens.'?
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One difficulty with these studies is that only a subset of
sarcoidosis patients demonstrates antibodies to either of these
agents. This could mean that there is more than one cause
of sarcoidosis. It could also be due to a bystander effect of
a nonspecific immune response. Sarcoidosis can lead to a
polyclonal immune response.'* Therefore, one may be only
identifying a generalized immune response, not a specific
response to a single antigen.

Several studies have highlighted the importance of under-
lying genetic predisposition to the disease.'* The initiation of
the granulomatous response is the interaction of the antigen
presenting cell and the CD4 positive T cell through human
leukocyte antigen (HLA) Class Il and T cell receptor.” In the
granulomatous disease beryliosis, a specific HLA molecule
is associated with a markedly increased risk for disease in
exposed individuals.'® While such a strong association has
not been found with sarcoidosis, there have been several
candidate HLA genes associated with the disease.!”

The genetic aspect is highlighted by familial aggregation
that occurs with the disease.'® For a patient being evaluated
for sarcoidosis with at least one first degree relative with
sarcoidosis, there is a greater than ten-fold increased risk for
the patient having the disease.'® This is an important clinical
point. For example, if evaluating a patient with optic neuritis,
a positive family history for sarcoidosis markedly increases
the chances one is dealing with a sarcoidosis patient.

Some specific genes have been associated with
increased risk for ocular disease (Table 1). These include
polymorphisms of heat shock protein 70/Hom?® and cytotoxic
T-lymphocyte antigen 4,?! and matrix metalloproteinase-1.%
Blau’s syndrome is a familial disease similar to sarcoidosis.
Genetic polymorphisms have been reported in nucleotide-
binding oligomerization domain 2 genes in patients with
Blau’s syndrome, but not in most cases of sarcoidosis.?
However, there has been a report of increased incidence

Table | Genes associated with ocular disease

Gene First author Comment

DRBI1*0401 Rossman'%? Association with eye disease in
African Americans but not Caucasians

HSP/Hom Spagnolo® Associated with uveitis in Europe

CTLA-4 Hattori?! Study in Japan

MMP-| Ninomiya? Study in Japan, found no increased
risk of disease

NOD2 Okafuji** Association between early onset

sarcoidosis with uveitis as well as
patients with Blau’s syndrome

Abbreviations: HSP/Hom, heat shock protein 70/Hom; CTLA-4, cytotoxic
T-lymphocyte antigen 4; MMP-1, matrix metalloproteinase-1; NOD2, nucleotide-
binding oligomerization domain 2 gene.

of certain polymorphisms of the nucleotide-binding
oligomerization domain 2 genes for both Blau’s syndrome
and early onset sarcoidosis.?*

Detailed genetic studies have been performed in large
cohorts of sarcoidosis patients, including families with the
disease. These have identified some features associated with
an increased risk for disease. Perhaps the largest number of
associations have been with the HLA.!” Gene wide associa-
tion studies have also identified correlations between clusters
of organ involvement and certain areas of the chromosomes.
These include ocular/skin/joint involvement and chromo-
some 10g25 (Likelihood ratio = 2.93, P = 0.001).>° There
has been less information regarding the potential genetic
predisposition for neurosarcoidosis. Some of this may be
due to the relative rarity of neurosarcoidosis. Rybicki and
associates reported an association between neurologic and
lymphatic involvement and chromosome 7p22 (Likelihood
ratio = 5.16, P = 0.00004).%

Epidemiology of neuro-ophthalmic

sarcoidosis

The reported incidence of ophthalmic sarcoidosis varies
from less than 10% to more than 80%.' In some cases,
this is due to different methods of defining eye involve-
ment, since most patients do not undergo biopsy of the eye
itself. Clinical criteria for definite or probable sarcoidosis
have been developed. For patients with known sarcoidosis
(based on biopsy) and no other cause for eye disease iden-
tified, the presence of uveitis, lacrimal gland swelling, or
optic neuritis was classified as definite ocular sarcoidosis
and unexplained blindness was classified probable ocular
sarcoidosis.?® In patients who present with uveitis, there
is proposed criteria for the diagnosis of sarcoidosis as
definite, presumed, probable, or possible based on biopsy
and other features.?”’

Another factor influencing rate of disease is underlying
race. African Americans and Japanese have an increased
rate of ocular sarcoidosis.?®** In studies where the same
criteria for ocular disease was used, there was an increased
rate in African American compared to Caucasians in the
United States.” In a study comparing sarcoidosis in Finland
to Japan, Japanese patients had a five-fold increased rate of
ocular disease.*

There does not seem to be a similar racial difference for
neurosarcoidosis. The incidence varies from 5%—15%.323132
Similar to neurosarcoidosis, neuro-ophthalmic sarcoidosis
does not seem to be different in terms of underlying race or
gender compared to the general sarcoidosis population.®*34
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Symptoms and signs

of neuro-ophthalmic sarcoidosis

The major symptoms of neuro-ophthalmic sarcoidosis
are loss of vision and double vision. Visual loss can be
central, peripheral, or both. There is no pattern of visual
loss specific to sarcoidosis. The visual field loss can be
severe, but normal visual acuity has been reported and
patients may even have mild asymptomatic visual loss.*
Pain may accompany the visual loss when the optic nerve
is inflamed. Less commonly, double vision results from
ocular misalignment due to involvement of the oculomo-
tor, trochlear, or abducens nerve(s). Rarely, anisocoria due
to Horner’s syndrome or tonic pupil occurs.® Table 2 lists
the other ophthalmic manifestations encountered in patients
with sarcoid optic neuritis.

Sarcoidosis of the optic nerve can produce a variety
of optic disc appearances. Acutely, the optic disc most
commonly appears either swollen (Figure 1A) or normal
(retrobulbar optic neuritis). Occasionally the optic disc
may be swollen and exudate can be seen in the retina
(Figure 1B); this is called neuroretinitis. Optic nerve head
granuloma is seen rarely (Figure 1C). If the optic nerve is
permanently damaged, optic atrophy develops (Figure 1D).
Oculomotoric cranial nerve palsies may be complete and
produce characteristic ocular motility patterns but mild
involvement may lead to double vision without obvious
paresis. Peripheral facial nerve involvement will appear
as a Bell’s palsy with varying degrees of hemifacial
weakness. The anisocoria of Horner syndrome should be
greater in dim illumination than bright and there is typi-
cally mild ptosis ipsilateral to the smaller (Horner) pupil.
In contradistinction, anisocoria due to Adie tonic pupil
should be greater in bright illumination and the larger
(Adie) pupil will not react well to a light stimulus. Table 2
lists the eye examination findings of two series of optic
neuropathy due to sarcoidosis. Other portions of the eye
can be affected by disease and this should be considered
in evaluating sarcoidosis patients.

Diagnosis of neuro-ophthalmic

sarcoidosis

The criteria for diagnosis of neuro-ophthalmic sarcoidosis
depend on whether the patient has been diagnosed with
systemic sarcoidosis or other illnesses which may manifest
similar neuro-ophthalmic symptoms. For those with known
sarcoidosis and absent history or ancillary evidence of
potentially mimicking conditions such as multiple sclerosis,
malignancy, or infection, neuro-ophthalmic sarcoidosis may

be presumed when both clinical and imaging findings are
consistent with/suggestive of this diagnosis.

One of the most common dilemmas for the clinician is to
differentiate multiple sclerosis from sarcoidosis. Table 3 lists
some of the ocular, neurologic, and extra ocular features that
may be useful in distinguishing these two conditions. Most of
these are relatively useful, since there remains no single test
that can differentiate one from another condition. There are
some tests that are useful in helping to make the diagnosis of
sarcoidosis.***7 A biopsy of any tissue that demonstrates non-
caseating granulomas with no alternative cause is the usual
criteria for diagnosis.*® In addition to pathology, multiorgan
involvement supports the diagnosis of sarcoidosis.

However, in the absence of known sarcoidosis, other eti-
ologies are more common and must be considered. Optic neu-
ropathy may be due to myriad mechanisms but inflammation
(optic neuritis), infection, ischemia, and compression are most
common. In particular, optic neuritis associated with multiple
sclerosis may present similarly in both the eye and brain.”’
Multiple sclerosis can lead to both uveitis and optic nerve
disease, so other features must be sought to separate these two
conditions.* While overlap exists, brain/orbital magnetic reso-
nance imaging (MRI) with and without contrast can often help
differentiate multiple sclerosis from neurosarcoidosis based
on the sometimes characteristic distribution and appearance
of white matter lesions in the former; and more importantly,
the potential presence of non-myelin related masses, leptom-
eningeal, or dural involvement in the latter. Spinal MRI and
follow-up imaging studies may add further clarity.

Neuromyelitis optica can cause optic neuritis and with
the recent ability to test for the neuromyelitis optica antibody
(aquaporine-4-antibodies) it is becoming a more commonly
recognized condition.** Ischemic optic neuropathy is the
most common type of optic neuropathy in older adults
and also may mimic the presentation of sarcoidosis. In the
United States infectious optic neuropathy is less common but
Bartonella henselae (cat scratch disease) often causes neu-
roretinitis indistinguishable from sarcoidosis. Compressive
optic neuropathy by tumor typically causes much slower
visual loss than sarcoidosis. Other cranial neuropathies
may also be caused by multiple sclerosis, ischemia, and
compression, and each of these entities must be considered
in patients without known sarcoidosis.

Importantly, sarcoidosis is a multi-focal and multi-organ
disease. Therefore, the presence of multiple areas of involve-
ment help increase the certainty of the diagnosis. This
includes the finding of more than one area of involvement
of'the central nervous system.***! These include other cranial
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Figure | Fundus findings in sarcoid optic neuropathy. A shows marked swelling with nerve fiber layer hemorrhages. The exudates in B form a star figure centered on the
macula. C shows a mass on the disc consistent with granuloma and also shows sheathing of retinal vessels and optociliary shunt vessels. (D) Optic atrophy.

nerve involvement, especially the seventh nerve. Also mass
lesions and meningitis can be found. Imaging studies to
include computer tomography and MRI*? currently play an
integral role in the diagnosis and management of patients
with sarcoidosis, with MRI the exam of choice for evaluat-
ing the neuro-axis and orbits. High resolution multiplanar,

multiparametric brain/orbital MRI with and without gado-
linium contrast administration to include fat-suppressed or
fat/water separation sequencing through the orbits is recom-
mended for optimal evaluation. Figure 2 demonstrates several
MRI changes identified in sarcoidosis patients which were
useful in diagnosing neuro-ophthalmic disease.
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Table 2 Eye examination in patients with optic neuritis due to

Table 3 Features comparing neuro-ophthalmic sarcoidosis and

sarcoidosis multiple sclerosis

Frohman** Koczman* Sarcoidosis Multiple
Number of cases with optic 24 14* sclerosis
neuropathy Race: black:white 3-5:1 1:2-5
Eye exam Female predominance Yes Yes
Normal 15% 0% Anterior uveitis Yes Yes
Pallor 559% 36% Cranial nerve paralysis Yes (especially 7th) Occasional
Disc edema 26% 57% Chest imaging (chest x-ray or computer tomography scan)
Periphlebitis/sheathing 14% Not reported Hilar/mediastinal 50%-60% 0%
Optic disc granuloma 10% 7% Adenopathy
Anterior uveitis 2% Not reported Parenchymal lung disease 30%-50% 0%

Note: *Out of a total of 20 patients diagnosed with neuro-ophthalmic sarcoidosis.

Figure 2A demonstrates an MRI showing ill-defined
contrast-enhancing inferiororbital tissue that was found
to be granulomatous inflammation. The patient was also
hypercalcemic. She responded well to corticosteroid and
methotrexate therapy. In one report of the contrast MRI find-
ings of 19 patients with neuro-ophthalmic sarcoidosis, 16
demonstrated pathologic contrast enhancement including
involvement of the optic nerve (nine cases), leptomeninges
(three cases), cerebral parenchyma (three cases), and one each
of optic chiasm, optic radiations, and cavernous sinus.* Also
the optic chiasm can be involved by a mass or infiltrative pro-
cess.® In some cases, this can be associated with other areas
of inflammation in the brain or spine. MRI can be useful in
not only identifying the lesion in the optic chiasm, but also
identifying other areas of involvement, especially leptomen-
ingeal enhancement. Seen in approximately 40% of patients
with neurosarcoidosis, leptomeningeal involvement with dif-
fuse or focal/multi-focal enhancement is the most commonly
reported imaging abnormality.” Leptomeningeal disease may
represent other inflammatory processes (eg, tuberculosis) or
carcinomatosis. Most enhancing mass lesions are not sarcoid
but benign or malignant tumors.

Figure 3 provides a general approach to the diagnosis
of neuro-ophthalmic sarcoidosis. For patients with known
sarcoidosis, the presence of one or more features listed can
lead to a definite diagnosis of neuro-ophthalmic sarcoidosis.
For those without a known diagnosis of sarcoidosis, the level
of certainty of the diagnosis is lower. There are supplementary
laboratory tests that support the diagnosis of sarcoidosis.
These include an elevated angiotensin converting enzyme,
soluble intereukin-2 receptor, or lysozyme level.** For
patients with neurologic disease a lymphocytic meningitis is
consistent with sarcoidosis,’ but less commonly seen with
multiple sclerosis. There is also the finding of granuloma-
tous disease of the neuro-ophthalmic area without evidence

Extraocular/Neurologic features associated with sarcoidosis
Skin Erythema nodosum
Lupus pernio
Macular popular
lesions
Hepatic Increased alkaline
phosphatase
Calcium metabolism Hypercalcuria
Hypercalcemia
Elevated vitamin
D-1,25
Laboratory testing

Angiotensin converting 60%
enzyme elevation

Gallium/PET scan 50%—50%

Pathology Noncaseating
granuloma
Cerebral spinal fluid findings
Increased lymphocytes Common Mild increase in
lymphocytes
Increased protein Common Can occur
Low glucose Unusual Rare
Oligoclonal bands Can occur Very common
1gG index Commonly increased ~ Almost always

increased

Abbreviation: PET, positron emission tomography.

of granulomatous disease elsewhere. It is not clear that this
is sarcoidosis, although since it affects two organ systems
(the eye and the nervous system), it meets the criteria for
diagnosis of sarcoidosis.*® Since the treatment and outcome
appear the same for patients with extra-ocular disease, we
would consider these sarcoidosis patients.

Management of neuro-ophthalmic

sarcoidosis
There are no evidence-based recommendations regarding
the treatment of neuro-ophthalmic sarcoidosis. There have
been several agents used to treat sarcoidosis. Most of the
evidence-based recommendations of therapy for sarcoidosis
are based on treatment of pulmonary disease.*

Figure 4 summarizes an approach to the management of
neuro-ophthalmic sarcoidosis. Since there is a high incidence
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Figure 2 Magnetic resonance imaging images of manifestations of neuro-ophthalamic sarcoidosis. (A) Coronal fat-suppressed Tl-weighted post-contrast and (B) sagittal
T2-weighted images demonstrate an ill-defined contrast-enhancing, low T2-signal inferior right orbital mass (arrows) surrounding the insertion of the inferior rectus muscle.
Subsequent biopsy revealed granulomatous inflammatory tissue compatible with sarcoid. In another patient, coronal fat-suppressed T|-weighted post-contrast images reveal
abnormal enhancement along the bilateral intraconal (C) and pre-chiasmal (D) optic nerves. In a third patient, (E) a coronal fat-suppressed T |-weighted post-contrast image reveals
thick abnormal enhancement about the bilateral optic nerves (short arrows) and more extensively along the bilateral leptomeninges and dura (long arrows). In a fourth patient,
presenting with blindness, a coronal pre-contrast T|-weighted image (F) and corresponding post-contrast image (G) demonstrate a swollen optic chiasm (short arrows) with
thick leptomeningeal enhancement about and beyond the chiasm bilaterally (long arrows). In a fifth patient, a coronal fat-suppressed T |-weighted post-contrast image (H) reveals
asymmetric right-sided involvement of the optic chiasm (arrow). In a sixth patient, presenting with right sided cranial nerves lll and V abnormalities, an axial fat-suppressed T1-
weighted post-contrast image (1) reveals involvement of the right cavernous sinus (short arrows) and along the cisternal portion of the ipsilateral trigeminal nerve (long arrow).

of other ocular findings in these patients, a detailed eye
examination should be performed. For patients with uveitis,
especially anterior uveitis, topical therapy with corticoster-
oids may be an effective adjuvant therapy.' Evaluation for
cataracts and glaucoma due to the sarcoidosis and/or corti-
costeroid therapy should be monitored during therapy.
While spontaneous recovery has been reported for
acute sarcoid optic neuropathy,*® this is rare. Most
patients will require long term systemic therapy as out-
lined in Figure 4. Specific recommendations regarding

administration and monitoring have been published
elsewhere.**® While some have reported a poor outcome
for optic neuropathy associated with neurosarcoidosis,*?
others have found that early, aggressive therapy was
associated with a favorable outcome.?'#

For neuro-ophthalmic disease itself, one should approach
treatment in the same manner as neurosarcoidosis.? In
that situation, systemic corticosteroid therapy remains
the most rapid and effective initial treatment. In some
cases, intravenous pulse methylprednisolone is needed,
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Known sarcoidosis elsewhere
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Figure 3 An approach to diagnosis of neuro-ophthalmic sarcoidosis. For patients with known sarcoidosis elsewhere, the diagnostic certainty is higher than for those who

do not have biopsy evidence of granulomatous disease.
Note: *Enhancing lesion consistent with neurosarcoidosis.
Abbreviations: ACE, angiotensin-converting enzyme; MRI, magnetic resonance imaging.

Neuro-ophthalmic
sarcoidosis
1
1
Begin glucocorticosteroid
therapy
Consider intravenous pulse therapy
methylprednisolone for 3 days

After 4-6 weeks
taper therapy

T
Evaluate for uveitis,
glaucoma, cataracts
Treat locally J

Add steroid sparing cytotoxic drug if disease flares or encounter
significant toxicity with corticosteroid therapy

Methotrexate
Azathioprine
Mycophenolate

er off glucocorticosteroids
1
T 1
Yes: \[e}
continue nonsteroidal therapy increase dosage and add therapy
1
T 1
Anti-TNF therapy Intravenous pulse
Infliximab or Adalimumab cyclophosphamide

Figure 4 An approach to neuro-ophthalmic sarcoidosis. Management includes evaluation for other ocular manifestations, which may be responsive to local therapy.

Abbreviation: TNF, tumor necrosis factor.
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especially if there is an initial poor responsive to oral
therapy.>%3! While corticosteroids are effective for initial
therapy, their prolonged use is associated with significant
toxicity. Therefore steroid sparing alternatives are often
employed.’!? Qur approach is to add a cytotoxic agent
early in treatment unless the patient is highly responsive
to initial corticosteroids.

Among the cytotoxic agents, methotrexate has been
studied for the longest period.>3!*%%3 For neurosarcoidosis
patients, treatment with methotrexate has been effective.’*2
In one series, methotrexate was successful in controlling
disease in 17 0of 28 (61%) of cases.’! It has also been reported
as effective in ocular inflammation.> In a retrospective study
of 365 sarcoidosis patients with any ocular disease treated
with methotrexate at one institution, 281 (77%) controlled
the disease as either the single systemic agent or in combina-
tion with other systemic therapies.’® Others have reported a
similar response rate for methotrexate in treatment of optic
neuritis.>? There has been one report of reversible optic neu-
ropathy occurring with methotrexate therapy.* The routine
use of folic acid supplementation with methotrexate therapy
has been shown to reduce methotrexate toxicity without
affecting efficacy of the drug.’’

Azathioprine has been used as an alternative to metho-
trexate for both neurologic sarcoidosis®** and chronic uveitis.*®
Azathioprine either alone or in combination with low dose
prednisone has been effective in treating neuromyelitis
optica.”® Since azathioprine is less likely to lead to drug
induced hepatitis than methotrexate, it is a drug which has been
used without toxicity in sarcoidosis patients with significant
hepatic disease.® The drug is metabolized by the thiopurine
S-methyltransferase (TPMT) enzyme. Polymorphisms of
TPMT have been associated with differences in drug levels,
including no biologic activity of the enzyme. In patients
with low levels of active TPMT, significant bone marrow
toxicity has been reported.®! Measurement of TMPT levels
or screening for polymorphisms may be useful.®? Overall, the
drug appears to be more toxic than other cytotoxic agents
used for ocular disease.*®

Mycophenolate mofetil (mycophenolate) has been used
as an alternative to azathioprine for solid organ transplants
for more than a decade. It has been used increasingly for
patients with other conditions such as myasthenia gravis and
dermatomyositis. In one retrospective study, it was better
tolerated and more rapid in onset than either methotrexate or
azathioprine for patients with chronic uveitis.*® Its reported use
in sarcoidosis is much more limited, but there have been small
series reporting effectiveness,**** including for uveitis.® It has

also been reported as useful in treating neurosarcoidosis either
alone®>® or in combination with anti-TNF antibodies.*’

Intermittent intravenous cyclophosphamide has been
reported as effective in treating refractory neurosarcoidosis.* 68
However, the drug is associated with significantly more
toxicity than other cytotoxic agents and therefore usually
reserved for patients refractory to other treatments.*” Among
the toxicities encountered with cyclophosphamide is bladder
cancer, which is dose and duration dependent. Most cases of
toxicity are encountered in patients on oral dosing and have
received at least 1 year of therapy.®’

In the past few years, monoclonal antibodies that block
tumor necrosis factor (anti-TNF) have been proved effective
in treating refractory sarcoidosis. Infliximab is a chimeric
monoclonal antibody that has been reported as effective in
case series’’! and in double-blind placebo-controlled trials.”>”
For refractory ocular disease, infliximab has proved quite
effective.”!*" The drug has also been effective for neurosar-
coidosis which has not responded to other treatments, including
cyclophosphamide.” Infliximab has been successfully used
to treat optic neuropathy refractory to other treatments.”"’”8
However, the drug is associated with significant toxicity
including increased risk for tuberculosis and fungal infections,
worsening congestive heart failure, and potential increased risk
for malignancy.” Infliximab rarely can cause optic neuropathy
and demyelinating peripheral and central diseases.

Adalimumab is a humanized monoclonal antibody
against TNF. Compared to infliximab, it appeared to be less
effective,® but that may be a reflection of the lower doses
used in the early treatment protocols.” With the use of higher
doses, similar to those employed in Crohn’s disease,’"
the drug appears to be quite effective in refractory ocular
sarcoidosis,® including in seven of eight patients with optic
neuropathy.®* Since the drug is a humanized antibody, it
has been used in patients who had previous toxicity with
infliximab.*>* However, over half of the sarcoidosis patients
treated with adalimumab for more than 6 months for their
ocular disease had to discontinue the drug due to recurrent
infections or severe allergic reactions to the injections.” Like
infliximab, adalimumab is associated with increased risk for
tuberculosis and fungal infections, worsening congestive
heart failure, and potential increased risk for malignancy.”

Not all anti-TNF therapies are the same. Etanercept is
the soluble TNF receptor, which acts as an antagonist to the
agent. It was reported as effective for refractory cutaneous
sarcoidosis.®® However, the drug was not found effective for
pulmonary sarcoidosis in an open label prospective trial.%’
In double-blind, placebo-controlled trials, the drug was not
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found effective for chronic uveitis® or sarcoidosis associated
ocular disease.¥

One of the toxicities of anti-TNF therapy is the potential
to cause a demyelinating disease such as multiple sclerosis.*
Optic neuropathy has been reported with both infliximab®-**
and adalimumab treatments.’**¢ Several of these cases
occurred in patients with Crohn’s disease, who are usually
treated with higher doses of anti-TNF therapy than those
with rheumatoid arthritis. In a review of the literature,
Simsek et al identified 15 cases at the time of their report.**
At the time of this report, this class of drugs had been given
to more than a million patients, but the true frequency for this
complication is not known. Eight of the 15 patients had been
treated with infliximab, while only two had received adali-
mumab. This difference could have been the later introduc-
tion of adalimumab to the market compared to infliximab.
The authors recommended that patients be screened for
worsening of neurologic or ophthalmic symptoms. For
neuro-ophthalmic patients, it should be remembered that
patients could get worse rather than better with anti-TNF
therapy. If in doubt, one should strongly consider stopping
the anti-TNF therapy and treating the patient with high dose
glucocorticoids.*

Other treatments have been used in a limited number
of cases. Hydroxychloroquine has been reported by some
authors.>3? Hydroxychloroquine can lead to ocular toxicity,
specifically retinal disease, although rare at low doses.”’
Rituximab has been used to treat some cases of optic
neuropathy,”® and has also been reported as effective in
treating some sarcoidosis patients.” Because of differences
in toxicities, these drugs may be useful in selected cases.
Cyclosporine has also been reported as useful in selected
cases.?** In a randomized trial of cyclosporine for pulmonary
sarcoidosis, the drug was not steroid sparing.'® The drug is
also associated with significant toxicity including hyperten-
sion, renal failure, opportunistic infections, and increased
risk of infection. Radiation may be useful if there is a single
area of persistent disease.'!

While no single agent is effective for neuro-ophthalmic
sarcoidosis, there are some general recommendations that
can be used as guidelines in treating the individual patient
(Table 4). Most patients seem to respond to this stepwise
approach.’3 The clinician and patient need to balance the
various factors as they decide on which treatment regimen
to use. The regimen should be reviewed on a regular basis
and a new approach should be considered whenever a less
than ideal response is encountered or if toxicity is limiting
treatment.

Table 4 General guidelines for treating neuro-ophthalmic
sarcoidosis

e Glucocorticosteroids
— Fastest, most effective therapy
— Associated with significant toxicity
— Lower dose associated with less toxicity
B Can maintain patients on low dose (<10 mg/day prednisone or
its equivalent) as a single agent
® Methotrexate
— Works in about two thirds of patients
— Takes up to 6 months to start being effective
— Monitor with regular blood work
— Can lead to hepatic toxicity
— Do not use in patients with significant renal impairment
o Azathioprine
— Works in about two thirds of patients
— Takes up to 6 months to start being effective
— Monitor with regular blood work
— Can lead to severe neutropenia in some patients
B Those with thiopurine S-methyltransferase deficiency
e Mycophenolate
— Works in about two thirds of patients
— Takes up to 6 months to start being effective
— Monitor with regular blood work
— Less nausea but significant diarrhea and bloating
e Cyclophosphamide
— Works in over 90% of patients
— Takes up to 6 months to start being effective
— Significantly more toxicity than other cytotoxic agents
B |ncreased rate of cancer, especially bladder cancer
— Patients require anti-emetics and additional hydration with therapy
e Infliximab
— Works in over 90% of cases
— Severe allergic reaction led to discontinuation of drug in some cases
— Is associated with increased risk
B Tuberculosis and other infections
B Congestive heart failure
B Possibly malignancy
— Rarely can cause optic neuropathy
e Adalimumab
— Works in over 90% of cases
— Can be used in patients who had severe reaction to infliximab
B Local reaction can be severe and lead to discontinuation of drug
— Is associated with increased risk
B Tuberculosis and other infections
B Congestive heart failure
B Possibly malignancy
— Rarely can cause optic neuropathy

Note: See text for further details.

Conclusion

Neuro-ophthalmic disease is an important manifestation
of sarcoidosis. It is important to differentiate sarcoidosis
from other conditions, since the treatment and outcome can
be quite different. Neuro-ophthalmic sarcoidosis is often
responsive to corticosteroid therapy. The use of steroid
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sparing alternatives can minimize the long term risk from

these drugs.
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