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ABSTRACT

Aims To establish expert recommendations for the
management of ocular sarcoidosis (0S).

Methods A question-based survey on the
management of OS was circulated to international
uveitis experts (members of the International Uveitis
Study Group and the International Ocular Inflammation
Society) electronically. Subsequently, a consensus
workshop was conducted at the 7th International
Workshop on Ocular Sarcoidosis (IWOS) in June 2019
in Sapporo, Japan as part of the Global Ocular
Inflammation Workshops. Statements on the
management of OS that were supported by a two-
thirds majority of 10 international panel members of
the workshop, after discussion and voting, were taken
as consensus agreement.

Results A total of 98 participants from 29 countries
responded to the questionnaire survey. The subsequent
consensus workshop established recommendations for
the management of OS in five sections. The first section
concerned evaluation and monitoring of inflammation.
The second, third and fourth sections described ocular
manifestations that were indications for treatment, and
the management of anterior uveitis, intermediate uveitis
and posterior uveitis. In the fifth section, the use of
systemic corticosteroids and systemic immunosuppressive
drugs were detailed.

Conclusions Recommendations for management of 0S
were formulated through an IWOS consensus workshop.

INTRODUCTION
Sarcoidosis is a multisystem inflammatory disease of
unknown aetiology that is characterised by the pre-
sence of noncaseating epithelioid granuloma in the
affected organs, including the lung, lymph nodes,
skin, liver, heart and eye.'™ The eye is one of the
most frequently affected organs, and the most com-
mon form of ocular sarcoidosis (OS) is uveitis.* * In
fact, 30-60% of patients with sarcoidosis develop
uveitis, which typically has granulomatous signs,
such as mutton fat keratic precipitates (KPs), iris
and trabecular meshwork nodules, snowball-like
vitreous opacities and multiple chorioretinal per-
ipheral lesions.®

Uveitis is a sight-threatening disease that affects
individuals across the world,®'° and previous

.12 Manabu Mochizuki'3

studies have reported that uveitis associated with
sarcoidosis causes a range of ocular complications,
including cataract, glaucoma, cystoid macular
oedema and epiretinal membrane, all of which
may result in poor visual outcomes.'’ ?
Therefore, it is essential to make an accurate diag-
nosis and initiate appropriate treatment early in the
course of the disease. International criteria for the
diagnosis of OS were published in 2009 by the
International Workshop on Ocular Sarcoidosis
(IWOS)," and in 2019 the same group reported
revised diagnostic criteria.'* Subsequently, a new
consensus IWOS workshop was convened to discuss
standard treatments of OS in different regions of the
globe and to establish recommendations for the
management of OS. The present manuscript reports
the results of this workshop.

METHODS

A consensus workshop—the 7th IWOS—was held
on June 29, 2019, during the 2nd Global Ocular
Inflammation Workshops in Sapporo, Japan, to dis-
cuss and establish recommendations for the man-
agement of OS. A two-step process was used to
achieve consensus, as outlined below.

Step 1: a question-based survey

On November 19, 2018, a survey asking about indi-
vidual experience in the management of OS was
circulated electronically to all members of the
International Uveitis Study Group (IUSG) and the
International Ocular Inflammation Society (IOIS).
Uveitis experts at the level of consultant ophthal-
mologist were invited to complete the survey, and
ophthalmic residents and trainee in uveitis were
specifically excluded. Those who accepted the invi-
tation were required to respond to the questionnaire
by January 31, 2019. The questionnaire survey con-
sisted of five groups of questions which explored:
clinical background of respondents (5 questions),
management of anterior uveitis (AU, 7 questions),
management of intermediate uveitis (IU, 5 ques-
tions), management of posterior uveitis (PS, 5 ques-
tions) and use of drugs (6 questions). The survey is
presented as online supplemental appendix 2.
Responses to survey questions that indicated
a 70% agreement across international uveitis
experts were used to generate recommendations
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for the management of OS without further discussion (online
supplemental appendix 3).

Step 2: panel discussion

The moderators of the workshop (MM, JRS and NRA) devel-
oped statements for the management of OS based on the
results of survey. The statements were presented to 10 inter-
national panel members, whose names are given in online
supplemental appendix 1. Each statement was discussed by
the panel members and statements were revised as necessary,
after which the final version of each statement was voted on
by the panel members. Only statements with two-thirds major-
ity support by the panel members were identified as consensus
agreement for the IWOS recommendations on the manage-
ment of OS. Based on the discussion and voting on each
statement by panel members, recommendations for the man-
agement of OS were established.

RESULTS

Background of the respondents

Of the TUSG members and IOIS members who were invited to
complete the electronic survey, 98 uveitis experts from 29 coun-
tries responded. The countries included Australia (3 partici-
pants), Austria (2), Bangladesh (1), Belgium (1), Brazil (2),
China (1), Czech Republic (1), Ethiopia (1), Germany (3), India
(5), Israel (3), Italy (4), Japan (29), Malaysia (2), Mexico (1),
Netherlands (3), Philippines (1), Russia (1), Saudi Arabia (1),
Serbia (1), Singapore (2), Spain (3), Switzerland (5), Taiwan (4),
Thailand (1), Tunisia (1), Turkey (4), UK (3) and USA (9). The
annual number of uveitis patients at the respondent’s clinic was
100-500 for 42% of the respondents, followed by more than
1000 for 30% and 501-1000 for 23%. The annual load of OS
patients was more than 50 patients for 26% of the respondents,
followed by 10-30 for 24% and 31-50 for 26%. The clinical
background of the respondents is summarised in online supple
mental appendix 3.

Evaluation and monitoring of inflammation

Tools used to evaluate inflammatory activity of OS were opti-
cal coherence tomography (OCT) for 95% of respondents,
fluorescein angiography for 949%, indocyanine green fluores-
cein angiography for 44%, flare photometry for 20%, OCT-
angiography for 15% and wide view fundus photography for
1%. Use of tools to monitor the effectiveness of therapy was
very similar. Based on the survey results and the panel discus-
sion and voting, the panelists recommended that inflammatory
activity be evaluated and monitored by clinical examinations
and specific ocular imaging tools (see online supplemental
appendix 4).

Therapies for anterior uveitis

Ocular manifestations that are indications for treatment of OS
were discussed. All panelists agreed on the following indications
for treatment of AU: anterior chamber (AC) cells, new-onset
keratic precipitates, iris nodules, angle nodules, new-onset pos-
terior synechia and raised intraocular pressure (IOP) that is not
corticosteroid-induced (box 1). For all these indications, the
impact on visual acuity must be considered when making the
decision to treat.

First-line therapy and second-line therapy for severe and mod-
erate AU were discussed. Here, the definitions of severe and
moderate AU were proposed by the moderators, and accepted
by all panelists. Severe AU was defined as having AC cells equal to
or more than 3+ according to the SUN criteria,'® new-onset KPs,

and iris nodules, and moderate AU was defined as having AC cells
less than 3+. Seven of 10 panelists agreed that first-line therapy
for severe AU was instillation of corticosteroid eye drops (pre-
dnisolone acetate 1% or equivalent) at least 10 times per day,
whereas first-line therapy for moderate AU was instillation of
corticosteroid eye drops at least 6 times per day.

All the panelists agreed that second-line therapy for severe AU
included subconjunctival dexamethasone injection, periocular
triamcinolone acetonide (TA) injection and systemic corticoster-
oid, and that second-line therapy for moderate AU included more
frequent corticosteroid eye drops, subconjunctival dexametha-
sone injection, periocular TA injection and systemic corticoster-
oid. Two other questions related to AU management had already
achieved more than 70% of agreement by the questionnaire,
resulting in statements that indicated inactive AU did not require
treatment, and mydriatic eye drops were used when AU was
active (box 1).

Therapies for intermediate uveitis

Concerning the indications for the treatment of IU, all the pane-
lists agreed to include diffuse vitreous opacities, snowball-like
vitreous opacities, snowbanks and macular oedema (box 2). For
all these indications, the impact on visual acuity must be consid-
ered in deciding to treat.

First-line and second-line therapies for bilateral and unilat-
eral IU were discussed. As first-line therapy for active bilat-
eral or unilateral TU, seven of 10 panelists agreed to include
local corticosteroid (ie, periocular TA injection, intravitreal
injection of TA (IVTA) and corticosteroid implant), and sys-
temic corticosteroid (box 2). As second-line therapy for active
bilateral or unilateral IU, all the panelists agreed that this
included local corticosteroid (ie, periocular TA injection,
IVTA and corticosteroid implant), systemic corticosteroid
and non-biologic corticosteroid-sparing systemic immunosup-
pressive drugs (box 2 ).

Therapies for posterior uveitis

The panel members agreed to include macular oedema, optic disc
nodules/granulomas, nodular and/or segmental periphlebitis,
active chorioretinal peripheral lesions and choroidal nodules as

Box 1 Management of anterior uveitis (AU) in ocular

sarcoidosis (0S)

1. Ocular manifestations that are indicators for treatment in AU
include anterior chamber (AC) cells, new-onset keratic
precipitates, iris nodules, angle nodules, new-onset posterior
synechia and raised IOP (not corticosteroid-induced).

2. First-line therapy for severe AU (AC cell =3+, new-onset KPs, iris
nodules) is instillation of corticosteroid eye drops (prednisolone
acetate 1% or similar) at least 10 times per day.

3. First-line therapy for moderate AU (AC cell <3+) is instillation of
corticosteroid eye drops at least 6 times per day.

4. Second-line therapy in severe AU includes subconjunctival
dexamethasone injection, periocular triamcinolone acetonide
injection and systemic corticosteroid.

5. Second-line therapy for moderate AU includes more frequent
corticosteroid eye drops, subconjunctival dexamethasone
injection, periocular triamcinolone acetonide injection and
systemic corticosteroid.

6. Inactive AU does not require treatment.

7. Mydriatic eye drops are used when AU is active.
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Box 2 Management of intermediate uveitis (1U) in ocular

sarcoidosis (0S)

1. Ocular manifestations that are indicators for treatment in 1U
include diffuse vitreous opacities, snowball-like vitreous
opacities, snowbanks and macular oedema.

2. First-line therapy for active bilateral IU includes local
corticosteroid (periocular, intravitreal, implant) and systemic
corticosteroid.

3. First-line therapy for active unilateral IU is exactly the same as
above.

4. Second-line therapy for active bilateral IU includes local
corticosteroid (periocular, intravitreal, implant), systemic
corticosteroid, and non-biologic corticosteroid-sparing systemic
immunosuppressive drugs.

5. Second-line therapy for active unilateral IU is exactly same as
above.

Box 3 Management of posterior uveitis (PU) in ocular

sarcoidosis (0S)

1. Ocular manifestations that are indicators for treatment in PU
include macular oedema, optic disc nodules/granulomas, nodular
and/or segmental periphlebitis, active chorioretinal peripheral
lesions and choroidal nodules.

2. First-line therapy for active bilateral PU includes systemic
corticosteroid alone or with corticosteroid-sparing non-biologic
systemic immunosuppressive drugs and local corticosteroid
(periocular, intravitreal, implant).

3. First-line therapy for active unilateral PU is exactly the same as
above.

4. Second-line therapy for active bilateral PU is same as first-line,
with exception that biologic drugs are included.

5. Second-line therapy for active unilateral PU is exactly same as
above.

Box 4 Drugs for the management of ocular sarcoidosis (OS)

1. Mean initial dose of systemic prednisone/prednisolone is
0.5-1.0 mg/kg/day, to a maximum dose of 80 mg/day.

2. Mean duration of the initial dose of systemic prednisone/
prednisolone is 2—4 weeks.

3. The mean duration of total treatment with systemic prednisone/
prednisolone is 3—-6 months.

4. The initial corticosteroid-sparing immunosuppressive drugs
include methotrexate, azathioprine, mycophenolate mofetil and
ciclosporin.

5. In selected settings of severe disease, some specialists may
consider intravenous pulse corticosteroid.

6. Biologic drugs (adalimumab) are used if necessary.

indications for treatment of PU (box 3). As for the other forms of
uveitis, impact on visual acuity must be considered in deciding to
treat for these indications.

First-line and second-line therapies for active bilateral and
unilateral PU were discussed. All the panelists agreed that
first-line therapy for active bilateral or unilateral PU included
systemic corticosteroid or local corticosteroid (ie, periocular
TA injection, IVTA and corticosteroid implant) alone,
or with non-biologic  corticosteroid-sparing  systemic

immunosuppressive drugs. The second-line therapy for active
bilateral and unilateral PU was determined to be the same as
first-line, with the exception that biologic drugs were now
included as an option for corticosteroid-sparing systemic
immunosuppressive drugs (box 3).

Drugs

The usage of systemic drugs was discussed. First, initial and
maximum dose and duration of systemic corticosteroid were
discussed. Seven of 10 panelists agreed to recommend a mean
initial dose of prednisone/prednisolone as 0.5-1.0 mg/kg/day, to
a maximum dose of 80 mg/day. Eight panelists agreed that the
mean duration of this initial prednisone/prednisolone was
2-4 weeks, and nine panelists agreed that the average of total
duration of therapy with prednisone/prednisolone was
3—6 months. All 10 panelists agreed that the initial corticosteroid-
sparing immunosuppressive drugs included methotrexate,
azathioprine, mycophenolate mofetil and ciclosporin. It was
noted that for severe disease, some specialists considered pulsed
intravenous corticosteroid. Questions regarding the biologics had
already achieved more than 70% of agreement on the question-
naire; 74% of respondents answered that they used biologic
drugs for OS, specifically adalimumab (100%) of those respon-
dents (box 4).

DISCUSSION

Previously, guidelines have been produced for the manage-
ment of noninfectious uveitis,'®'® or the use of systemic
immunosuppressive drugs for systemic sarcoidosis.?® !
However, there have been no internationally generated guide-
lines focusing on management of OS, except for the statement
by the American Thoracic Society (ATS), the European
Respiratory Society (ERS) and the World Association of
Sarcoidosis and Other Granulomatous Disorders (WASOG),
which was published over 20 years ago,”* and Japanese con-
sensus statements for diagnosis and management of OS, which
were written in Japanese.”> In the ATS/ERS/WASOG state-
ment, treatment of the various manifestations of sarcoidosis
is generally described, and the treatment of OS is not detailed
beyond the use of topical corticosteroid for AU, and systemic
therapy for ‘eye disease’ that does not respond to topical
therapy.>*> Our project represents the first international colla-
borative effort to establish recommendations specifically for
the management of OS.

The question-based survey was sent to uveitis specialists all
over the world through two major international uveitis societies,
IOIS and TUSG, and responses were received from uveitis specia-
lists based in 29 countries. Probably because of variation in the
incidence and general interest in sarcoidosis in different coun-
tries, there were differences in the number of respondents from
each country, with many responses from Japan. We recognised
that bias might impact the results of the survey, and we addressed
potential bias by involving a panel of 10 uveitis specialists from
nine different countries.

In designing the questionnaire survey, the authors expected
that many of the respondents might choose local corticosteroid
therapies for unilateral uveitis instead of systemic treatment,
because local corticosteroid therapies are reported to have sig-
nificant efficacy for noninfectious IU or PU.** ** In fact, for the
treatment of IU and PU, the 60% of the survey respondents chose
oral corticosteroid as the first-line therapy for bilateral disease,
while around 50% chose subtenon injection of TA as the first-line
therapy for unilateral disease. However, the percentage of those
responders did not exceed 70%, and these issues were discussed
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by the panel members, resulting in recommendations of the same
treatment for bilateral and unilateral IU and PU.

Because these IWOS recommendations are based on expert
opinion, they should be validated by an international multicenter
prospective study of the treatment of OS. In recent years, effec-
tiveness of different biologic drugs for noninfectious uveitis has
been reported.?® *” These studies included all forms of noninfec-
tious uveitis, and the number of OS patients were limited. Apart
from a low incidence, OS is not a uniform disease and shows
a variety of ocular manifestations and systemic disease involve-
ments. For the success of a study to validate the TWOS manage-
ment recommendations, it will be important to recruit patients
using the revised IWOS diagnostic criteria.'*

There are some caveats to this study. One important point
relates to the availability of devices and drugs, which differ accord-
ing to medical care systems and/or health insurance policies in the
different parts of the world. In addition, differences in the racial
background of the patients are not factored into these recommen-
dations, but should be considered when applying them to patients.
Also, although the effectiveness of tumor necrosis factor (TNF)
inhibitors has been established for noninfectious uveitis,
a paradoxical sarcoidosis-like illness has been reported in patients
treated with this class of drugs,”® ** and awareness of this compli-
cation is important when TNF-inhibitors are prescribed to patients
with OS. Finally, these recommendations do not refer to the
management of complications of OS, such as cataract, glaucoma,
cystoid macular edema, and other vitreoretinal disorders that may
require surgical intervention and adequate peri-operative control
of inflammation. Another future international collaborative study
is planned to establish recommendations on this topic.

In conclusion, recommendations for the management of OS by
IWOS were formulated based on questionnaire responses of
international uveitis experts from 29 countries, and a consensus
workshop held by IWOS (online supplemental appendix 4).
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