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Abstract

Background and Objectives

Neurosarcoidosis poses a diagnostic and management challenge due to its rarity, phenotypic
variability, and lack of randomized controlled studies to guide treatment selection. Recom-
mendations for management based on expert opinion are useful in clinical practice and provide
a framework for designing prospective studies.

Methods

In this Delphi survey study, specialists with experience in managing patients with neuro-
sarcoidosis were invited to anonymously complete 2 surveys about key elements of evaluation,
diagnosis, treatment, monitoring, and long-term management of neurosarcoidosis. Expert
consensus recommendations were adopted if >80% threshold of agreement was reached.

Results

Of the 41 invited expert clinicians across the United States, 32 (78%) participated in the study.
All round 1 respondents self-identified as neuroimmunologists (except for 1 pulmonologist).
Consensus was reached regarding the need to consider neurosarcoidosis phenotype and se-
verity to guide the choice of initial immunosuppression in both the acute (relapse) and
maintenance phases. Experts endorsed the use of TNF-a inhibitors as first-line agents in
selected phenotypes with poor prognosis. Neuroimaging was recommended to complement
clinical surveillance for treatment response.

Discussion

There was agreement on several key issues, most importantly on the need to consider neu-
rosarcoidosis phenotype and severity when deciding initial treatment. No consensus was
achieved on the dosing and duration of specific immunosuppressants, nor regarding the
management of the peripheral nervous system manifestation of neurosarcoidosis. These topics
warrant further investigation.
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Introduction

Sarcoidosis is a rare multisystem inflammatory disorder.
Clinical involvement of the nervous system—termed “neu-
rosarcoidosis”—occurs in 5%-15% of patients with sar-
coidosis." More than half of the patients presenting with
neurosarcoidosis have no history of systemic sarcoidosis, and
10%-13% of patients with neurosarcoidosis do not have
evidence of systemic disease at any point (“isolated neuro-
sarcoidosis”).> Expert consensus diagnostic criteria by the
Neurosarcoidosis Consortium Consensus Group provide
a framework for grading diagnostic certainty with respect to
available objective data.’ Diagnosis of neurosarcoidosis is
considered “definite,” “probable,” or “possible” based on
recognition of specific clinical-radiologic phenotypes and the
presence or absence of pathologic findings confirmatory of
sarcoidosis within or outside of the nervous system.’ This
diagnostic framework has been widely accepted by neuro-
sarcoidosis specialists. However, there are no comparable
neurologic expert consensus recommendations pertaining to
the neurosarcoidosis management and surveillance of treat-
ment response.

It is increasingly recognized that the neurosarcoidosis phe-
notype influences prognosis and treatment response.4’5 Iso-
lated facial nerve palsy and uncomplicated aseptic meningitis
often demonstrate excellent response to glucocorticoste-
roids and typically do not recur.’”” By contrast, neuro-
sarcoidosis optic neuropathy often has a poor long-term
prognosis, with 24% showing bilateral visual acuity of <20/
200 at the last follow-up.* In phenotypes with poor long-
term prognosis, it is reasonable to opt for treatments that are
most likely to reverse disability progression and sustain re-
mission as early as possible. However, the field lacks robust
prospective data to guide management because there have
been no randomized controlled trials (RCTs) specific to
neurosarcoidosis to date.®

There are several areas of uncertainty regarding the man-
agement of neurosarcoidosis with resultant variability in
clinical practice. The use of glucocorticosteroids is well ac-
cepted, but optimal dosing and duration are not standardized.
Similarly, there is a lack of uniformity in the choice and du-
ration of steroid-sparing agents, such as methotrexate or
azathioprine. There is also a lack of standardization in the
assessment of treatment response and disease stability and
the questions of whether and when immunosuppressants
should be tapered after a period of stability or improvement.

Recognizing the rarity of neurosarcoidosis, a paucity of high-
level evidence, and the variability of clinical practice, we
sought to collate expert consensus using a Delphi survey
approach for key aspects of management. The Delphi ap-
proach’ is an accepted study design to gather expert opinion
anonymously through iterative rounds until consensus is
reached.® This approach has been successfully deployed for
guideline development in many areas of medicine where
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high-level evidence is not available, including non-neurologic
sarcoidosis.”'® We aimed to develop consensus on key
questions pertaining to the treatment of neurosarcoidosis
and monitoring of treatment response and to identify areas of
uncertainty requiring further investigation. The consensus
recommendations are intended as a practical reference to aid
the clinicians who are treating patients with neurosarcoidosis.

Methods

Delphi Panel Recruitment

Clinicians in the United States with expertise in neuro-
sarcoidosis were identified based on authorship of peer-
reviewed publications in the field of neurosarcoidosis or
membership in the Neurosarcoidosis Consortium Working
Group.3 As per published literature, 30-50 expert respond-
ents are considered optimal.”

Questionnaire Development

The core panel of authors with neuroimmunologic expertise
(GM, JEE, ML, LK) designed the study and developed and
distributed the initial questionnaires for input from co-authors.
All authors reviewed and analyzed the data, developed consensus
recommendations, and revised the manuscript. The ques-
tionnaires were distributed to the experts through an electronic
RedCap survey.'"'> Responses were independently provided
and confidentially recorded in the RedCap database.'"'* The
core authors were also among the invited experts, and their
responses were collected before any data review to prevent bias.
The anonymity of responses was preserved within the larger
expert panel as per Delphi survey methodology.” The

respondents did not receive any compensation for participation.

Round 1 consisted of questions about the respondents’
specialty, years of experience, and estimated number of man-
aged neurosarcoidosis cases, followed by 38 neurosarcoidosis-
specific sections, some with multiple subsections, for a total of
124 questions. Five initial questions appertained to the general
treatment approach, subsequent sets of 13 questions inquired
about management of specific neurosarcoidosis phenotypes,
and the last 14 questions were about surveillance of treatment
response and treatment discontinuation. Phenotypes were
defined as per the Neurosarcoidosis Diagnostic Consortium
criteria.”® Severity was defined by the authors for some pheno-
types as follows: myelitis was “mild” if there were sensory
symptoms only without functional limitation and “moderate-
severe” if there was motor weakness or sensory symptoms with
functional limitations with or without bowel/bladder dysfunc-
tion. For optic neuritis, “mild” was defined as Snellen chart VA
20/60 or better in 1 or both eyes and “moderate-severe” as
Snellen chart VA worse than 20/60 in 1 or both eyes. Pachy-
meningitis and leptomeningitis were further classified accord-
ing to the presence or absence of increased intracranial pressure
(ICP) and hydrocephalus. Parenchymal brain disease was di-
vided into 2 classes based on the presence or absence of focal
deficits and seizures. The other phenotypes, which were not

Neurology.org/CP

€200429(2)
Copyright © 2025 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

J


http://neurology.org/cp

Downloaded from https://www.neurology.org by 173.70.46.211 on 15 January 2025

split into subclasses, were multiple cranial neuropathies,
hypothalamic-pituitary involvement, small-fiber neuropathy,
large-fiber neuropathies, and myopathies. Respondents were
asked to report clinical experience managing each phenotype
and could opt out of responding to questions for any neuro-
sarcoidosis phenotype. The full text of the survey can be found
in eAppendix 1.

The round 2 questions were developed after the review of
responses to round 1 with the intent of achieving consensus
from unresolved round 1 topics. Round 2 responses were also
collected anonymously. The questionnaire contained 9
questions and was distributed to all respondents who com-
pleted round 1. In round 2, only 1 question stem was phe-
notype specific: whether an induction vs escalation approach
is recommended for different neurosarcoidosis phenotypes.
An “induction approach” was defined as the administration
of an anti-TNF-a steroid-sparing agent (e.g., infliximab) as
first-line early in the disease course with glucocorticoste-
roids. An “escalation approach” was defined as the admin-
istration of glucocorticosteroids with or without commonly
used oral steroid-sparing agents, such as methotrexate,
mycophenolate mofetil, or azathioprine, and then esca-
lating to an anti-TNF-a steroid-sparing agent if there is
inadequate response. Other questions queried about the
role of a neuroimmunologist in the management of neu-
rosarcoidosis; the influence of concurrent non-neurologic
sarcoidosis activity on treatment selection; whether an
adjuvant steroid-sparing agent should always be used
along with infliximab to prevent anti-infliximab antibody
formation; the need for post-treatment MRI scans with
gadolinium contrast to assess treatment response; the
recommended duration of treatment before discontinua-
tion attempt; and relapse management. The full text of the
survey is provided in eAppendix 1.

Consensus Definition

Consensus for any item was defined a priori as >80% of
respondent agreement. Only items with <80% agreement on
the first survey were incorporated into the second-round
survey. We excluded responses for questions with <50%
respondent participation.

Consensus Statements

Anonymized results were shared with and reviewed by all
authors, including both quantitative response outcomes and
anonymous comments. Consensus recommendations were
then collaboratively formulated with the approval of all co-
authors.

Standard Protocol Approvals, Registrations,
and Participant Consents

The study design was reviewed with the Institutional Review
Board (IRB) of the senior investigator (NYU Langone) and
was deemed to be exempt from IRB approval because of the
anonymity of the Delphi survey responses and absence of
patient data.
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Data Availability
Anonymized data can be made available by request from any
qualified investigator.

Results

Study Respondents

Forty-one clinicians across the United States with expertise
in neurosarcoidosis were invited to participate by electronic
survey distribution. Thirty-two experts (78% response rate)
from 19 academic institutions participated in round 1. All
included experts identify as neuroimmunologists except for 1
pulmonologist. Among the 32 respondents, the distribution
of years in practice is as follows: 0-5 years (25%), 5-10 years
(25%), 10-20 years (25%), and >20 years (25%). The esti-
mated number of patients with neurosarcoidosis cared for
by the respondents is as follows: 1-10 patients with neuro-
sarcoidosis (9.4%), 10-24 patients (12.5%), 25-50 patients
(40.6%), and >S50 patients (37.5%). Experts who submitted
responses to round 1 were invited to complete the round 2
questionnaire.

Round 1
General Approach to Neurosarcoidosis Management

Consensus (>80%) was reached for 3 of § questions regarding
the general treatment approach. There was support for con-
sideration of neurosarcoidosis phenotype and its severity when
determining the treatment approach. There was support for the
use of immunosuppression to treat “possible” neurosarcoidosis
syndrome if other causes (infections, malignancies, other neu-
roimmune conditions) are reasonably excluded (Table 1). A
consensus threshold was not reached for the preferred oral
steroid-sparing agent for neurosarcoidosis, although a strong
majority (76%) favor methotrexate with a target weekly meth-
otrexate dose of 15-25 mg and supplemental folate. The rates of
use of other agents—mycophenolate mofetil, azathioprine, rit-
uximab, cyclophosphamide, or IV immunoglobulin—did not
meet the consensus threshold (Table 2).

Phenotype-Specific Questions

For acute treatment of neurosarcoidosis, regardless of the
phenotype, glucocorticosteroids should be used when not
contraindicated. For acute treatment of leptomeningeal dis-
ease with associated ICP, IV infliximab with concurrent
high-dose glucocorticosteroids is recommended. There was
universal consensus that oral prednisone alone is insufficient
for the initial treatment of moderate-to-severe myelitis; most
favored an IV steroid-sparing agent (i.e., infliximab) in ad-
dition to high-dose IV glucocorticosteroids (72.4%) for this
phenotype, but consensus was not attained. Similarly,
a strong majority (78.3%) favored the use of an anti-TNF-a
immunosuppressant (i.e., infliximab) plus high-dose gluco-
corticosteroids for acute treatment of symptomatic brain
parenchymal disease due to neurosarcoidosis (i.e., focal
deficits and seizures), and a slightly less majority (70.8%)
favored the same approach for acute treatment of
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Table 1 Consensus Recommendations

General approach to treatment of patients with neurosarcoidosis

1 The recommended initial treatment regimen for probable or definite neurosarcoidosis depends on the neurosarcoidosis phenotype and
symptom severity (phenotype-dependent: 87.5% [28/32], severity-dependent: 81.3% [26/32])
A stepwise escalation approach is not recommended for all phenotypes

2 Itis appropriate to apply treatment strategies for “possible” neurosarcoidosis so long as alternative etiologies have been appropriately excluded
(87.5% [28/32]). Careful monitoring and reevaluation for other etiologies before and after empiric treatment initiation are critical. It is especially
important to exclude demyelinating disease before treatment with TNF-a inhibitors. There is a FDA boxed warning recommending against use of
this class of agents in patients with preexisting demyelinating diseases®'

3 Glucocorticosteroids should be administered as part of the initial treatment regimen for neurosarcoidosis when treatment is warranted (100%
[32/32])
4 The presence of active, systemic sarcoidosis should be considered when determining an induction vs escalation approach to

immunosuppressant use for the treatment of neurosarcoidosis (83.3% [20/24])

5 Neurologists with expertise in neuroimmunology should be involved in the management of neurosarcoidosis whenever possible (95.8% [23/24])

6 After acceptable clinical and radiographic treatment response, an attempt to gradually taper off immunosuppressants is reasonable with close

surveillance (91.7% [22/24])

Phenotype-specific recommendations

1 Specific phenotypes warrant an induction approach with high-dose glucocorticosteroids and an anti-TNF-a steroid-sparing agent (e.g.,
intravenous methylprednisolone and IV infliximab) for acute management. These include the following

a Moderate-severe myelitis (91.7% [22/24])

b Pachymeningitis with elevated ICP (91.7% [22/24])

(4 Leptomeningitis with elevated ICP (87.5% [21/24])

d Symptomatic parenchymal brain disease (e.g., focal deficits or seizures) (91.7% [22/24])

e Moderate-severe optic neuritis (83.3% [20/24])

2 Maintenance immunosuppression for at least 1y is strongly encouraged for certain phenotypes regardless of initial response to acute treatment

Utilization of neuroimaging to monitor treatment response

1 If an initial neuroimaging study is abnormal, repeat neuroimaging should be obtained within the first 2-6 mo after initiation of neurosarcoidosis-

directed immunosuppression (100% [24/24])

2 Neuroimaging of neurosarcoidosis requires the use of gadolinium contrast if not contraindicated (95.8% [23/24])

Abbreviation: ICP = increased intracranial pressure.

All consensus recommendations met the specified Delphi survey criterion of 280% agreement among participating expert respondents.

neurosarcoidosis pachymeningitis with associated increased
ICP or hydrocephalus, although in both phenotypes, we did
not reach the consensus threshold. Consensus was also not
reached for the specific regimens of oral vs IV steroids nor
the choice of steroid-sparing agents (if any) for acute man-
agement of the other phenotypes in the acute setting.

Phenotype and severity affect the choice of maintenance (pre-
ventative) immunosuppression. Infliximab or adalimumab is
recommended for use as maintenance immunosuppressants for
moderate-severe neurosarcoidosis myelitis. There is near-
consensus agreement that infliximab or adalimumab should be
used as maintenance treatment of symptomatic pachymeningitis
with associated hydrocephalus (79.2%), symptomatic brain
parenchymal neurosarcoidosis (78.3%), and leptomeningitis
with associated ICP or hydrocephalus (73.9%). There is a lack
of consensus regarding the duration of maintenance immuno-
suppression in the abovementioned phenotypes. Maintenance
immunosuppressants should also be used for the treatment of
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mild myelitis or moderate-severe optic neuritis, although opin-
ions vary regarding which immunosuppressant.

Consensus opinion supports the use of repeat neuroimaging
in 2—-6 months after treatment initiation to assess treatment
response for the following phenotypes: pachymeningitis,
brain parenchymal disease, leptomeningitis, myelitis of any
severity, hypothalamic/pituitary involvement, other cranial
neuropathies, and optic neuritis of any severity. Owing
to <50% respondent participation for questions pertaining to
small-fiber neuropathy and other polyneuropathies and
myopathies, these phenotypes were not included in the final
analyses (Table 2).

Round 2

Of the 32 round 1 respondents, 24 (75%) completed the
round 2 questionnaire. A comparison of the detailed
responses from round 1 participants who then did or did not
participate in round 2 did not reveal any differences in
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Table 2 Key Areas in Which Consensus Has Not Been Reached

1 Standardization of glucocorticosteroid dosing for different phenotypes

2 Standardization of choice and dosing of steroid-sparing treatments for different phenotypes

3 Optimization of prescribing practices to minimize formation of anti-TNF-a inhibitor antibodies (i.e., use of concurrent oral immunosuppressant)
4 Duration of use of steroid-sparing immunosuppressants after clinical stability/remission

5 Management of peripheral neurosarcoidosis phenotypes, including small-fiber neuropathy, polyneuropathies, and myopathies

responses. For example, all respondents who did not com-
plete round 2 endorsed the use of anti-TNF-a inhibitors early
in the disease course of moderate-severe myelitis and other
phenotypes. We did not inquire why several participants did
not complete round 2, but this is neither uncommon nor
unexpected in Delphi surveys. Reassuringly, those who did
not complete round 2 recorded responses to round 1 that
were congruent to the consensus opinion of round 2
respondents; thus, it is unlikely that the omission of their
responses introduced an important bias.

Consensus was reached for the recommendation of an in-
duction immunosuppressive approach as a first-line, acute
treatment of the following phenotypes: moderate-severe
myelitis, symptomatic pachymeningitis with increased ICP
or hydrocephalus, symptomatic brain parenchymal disease
with focal deficits or seizures, symptomatic leptomeningitis
with increased ICP or hydrocephalus, and moderate-severe
optic neuritis. Near-consensus recommendations for an es-
calation immunosuppressive approach are present for acute

treatment of neurosarcoidosis presenting as mild optic neuritis
(79.2%) and peripheral cranial neuropathies (79.2%). There is
lack of consensus for escalation vs induction immunosup-
pressive approach for initial management of mild myelitis,
pachymeningitis without increased ICP or hydrocephalus (in-
duction favored by 70.8%), leptomeningitis without increased
ICP or hydrocephalus, brain parenchymal disease without as-
sociated focal deficits or seizures (induction favored by 69.6%),
and hypothalamic-pituitary involvement. The responses for
these phenotypes are shown in the Figure.

The involvement of a neurologist with expertise in neuro-
sarcoidosis, whenever possible, is supported because of the
complexity of both diagnosis and management of neuro-
sarcoidosis. In the presence of active, concurrent systemic
sarcoidosis, a multidisciplinary team approach is advised
because extraneural manifestations are critical to consider
when determining a treatment approach. Surveillance of
treatment response should include repeat MRI of the affected
part of the neuraxis within 2-6 months after treatment

Figure Recommendation of Escalation vs Induction Treatment Approach by Phenotype and Severity of Neurosarcoidosis
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All 24 round 2 respondents participated.
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initiation if the initial neuroimaging is abnormal. All MR
imaging in neurosarcoidosis should include gadolinium
contrast unless contraindicated.

Once an acceptable treatment response in neurosarcoidosis
is attained, clinically and radiographically, it is reasonable to
attempt to taper off immunosuppression. How best to taper
was not agreed on, but there was consensus that an attempt to
taper glucocorticosteroid within a year from treatment start
should be made—with
recurrence—to avoid risks of toxicities from prolonged ex-
posure (87.5%). Consensus was not achieved regarding the
rate of decrease of glucocorticosteroids. It is acknowledged
that successful discontinuation of immunosuppression is not
always achievable in practice. Should relapse occur, a strong
majority support the use of an induction approach on
treatment restart (79.2%).

close surveillance for disease

There was a lack of unanimity as to whether a steroid-sparing
agent such as methotrexate must always be used concur-
rently with infliximab to reduce anti-infliximab antibody
formation': 47.8% were in favor of use, 39.1% were op-
posed, and 13% were unable to answer.

A summary of consensus recommendations and key areas
where consensus was not obtained is provided in Tables 1
and 2.

Discussion

Experience with neurosarcoidosis is limited even among
experts, as evidenced by only one-third of the respondents
reporting care of >50 patients with neurosarcoidosis. The rarity
and notable heterogeneity of neurosarcoidosis have contrib-
uted to a lack of standardization of care, furthered by the ab-
sence of RCTs. Our study aimed to formulate consensus
recommendations regarding key aspects of the management of
neurosarcoidosis by broadly surveying experts in the field.

Consensus was achieved in several areas. It is important to
note that experts support the idea that an initial treatment
approach should depend on the neurosarcoidosis phenotype
and severity. This reflects a shift from the traditional, stepwise
“escalation” approach'*'>—described in the 2021 European
Respiratory Society (ERS) recommendations—to a pheno-
type/severity-specific approach in which consideration of an
anti-TNF-a inhibitor plus corticosteroids as first-line therapy
for selected phenotypes and severity is endorsed. The 2021
ERS systemic sarcoidosis treatment guidelines include a section
on neurosarcoidosis management based on expert opinion but
did not include neurologists among its authors.'"* The ERS
guidelines advocate for glucocorticosteroids first, followed by
oral steroid-sparing agents and, finally, infusible therapies if
there is an inadequate response.'* However, nearly 70% of
patients with neurosarcoidosis require treatment escalation,®
and therefore, most patients treated with an escalation strategy
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will be at risk of irreversible neurologic damage if the pathologic
process is inadequately controlled early. Prolonged gluco-
corticosteroid use is also associated with a substantial risk of
toxicities, particularly at the doses and duration needed to treat
neurosarcoidosis.'® A uniform escalation approach for all
neurosarcoidosis presentations fails to consider that treatment

responsivity and prognosis vary by clinical phenotype.

An alternative to an escalation approach is an “induction
approach,” whereby high-dose IV methylprednisolone daily
for 3-5 days followed by an oral prednisone taper is com-
bined with an anti-TNF-a inhibitor (usually with infliximab),
early in the treatment course. Such an approach has been
supported by individual experts for the management of severe,
disabling neurosarcoidosis phenotypes where the first-level and
second-level agents—per the ERS escalation framework—are
unlikely to halt or reverse disease progression.'’”'” Several
observational studies document the clinical effectiveness of
infliximab in forestalling permanent neurologic disability in
neurosarcoidosis, including cases in which oral steroid-sparing
immunosuppressants were not effective.'’>° There is also
emerging literature regarding the use of another TNF-a in-
hibitor, adalimumab.*** Consensus recommendations de-
veloped in our study support a phenotype severity-based
approach and endorse the use of steroid-sparing agents, such as
infliximab, as first-line in combination with glucocorticoste-
roids in phenotypes with potential for significant long-term

morbidity (Table 1).

Similar shifts to inductive approaches are emerging in several
rheumatologic and neuroimmunologic areas. Thus, current
treatment recommendations for eosinophilic granulomatosis
with polyangiitis incorporate the degree of end-organ in-
volvement, with first-line cyclophosphamide recommended
for severe end-organ dysfunction.”” A similar shift has oc-
curred in multiple sclerosis: the use of high-efficacy disease-
modifying therapies upfront has been shown to forestall
long-term disability.”* Unlike multiple sclerosis, neuro-
sarcoidosis is not known to have a progressive neurode-
generative phase, but both conditions share the imperative to
prevent early irreversible neurologic injury.

Prompt initiation of glucocorticosteroids in neurosarcoidosis
is recommended for all phenotypes. However, in severe
neurosarcoidosis phenotypes, glucocorticosteroid mono-
therapy is often insufficient. It is acknowledged that neuro-
sarcoidosis severity is not universally defined at present;
however, for purposes of this study and its resultant con-
sensus recommendations, severity was defined according to
the degree of functional impairment and related con-
sequences as detailed in the methodology of this article. Anti-
TNF-a inhibitor therapies, specifically infliximab, were
strongly favored as the steroid-sparing agent of choice in the
induction approach. Several retrospective series support its
early use in neurosarcoidosis.'"®'® One retrospective study
found an inverse relationship between time to infliximab ini-
tiation and favorable treatment response.'® In addition, early
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infliximab use was shown in a meta-analysis to correlate with
more rapid successful tapering or cessation of corticosteroid
use in neurosarcoidosis.'” This finding aligns with the con-
sensus recommendation to initiate anti-TNF-a inhibition
early in the disease course of phenotypes associated with the
potential for severe neurologic dysfunction. In systemic, non-
neurologic sarcoidosis, RCTs have found infliximab to be ef-
ficacious for the reduction of disease morbidity.”**° The dosing
regimen with which infliximab should be used to treat neuro-
sarcoidosis has not been queried in our study, but consensus
recommendations in pulmonary sarcoidosis suggest infliximab
5 mg/kg at weeks 0, 2, and 6 for induction, followed by
maintenance dosing of 5 mg/kg every 4-6 weeks.”’

Before starting TNF-a inhibitors, it is critical to ensure that
the patient does not have a demyelinating disorder. There
are reports that infliximab increases the risk of demyelinating
and nondemyelinating CNS complications in patients with
rheumatologic conditions.***’ A large, nested-cohort study
of anti-TNF-a agents in a rheumatologic patient population
was associated with a three-fold increased risk of in-
flammatory CNS events.”” It is important to note that
patients with preexisting systemic sarcoidosis or neuro-
sarcoidosis were not included in this study. To the authors’
knowledge, worsening of neurosarcoidosis after TNF-alpha
inhibition has not been reported; whereas, there exist reports
of de novo emergence of granulomatous disorders with this
therapy.*°

Close clinical and radiologic surveillance is recommended
for possible, probable, and definite neurosarcoidosis. Ar-
guably, there may be a need for closer surveillance of
patients with “possible neurosarcoidosis” because of the
risk of misdiagnosis. The consensus recommendations en-
dorse the utilization of MRI with gadolinium to monitor
treatment response. Disease recurrence should lead to
consideration of treatment escalation. Regardless of the
neurosarcoidosis phenotype or severity, an attempt to de-
escalate immunosuppression after disease stability or re-
mission is reasonable, although not always achievable in
practice. There is an obvious need for prospective, ran-
domized, controlled trials to ascertain the optimal duration
of use of immunosuppressants in different neurosarcoidosis

phenotypes.

One limitation of this study is the recruitment of experts
from academic institutions across the United States only.
This potentially restricts the generalizability of recom-
mended practices to other locales. Nonetheless, the in-
clusion of experts from 19 major academic institutions is
expected to provide an adequate representation of clinical
practice within the United States and permit reliable con-
sensus thresholds to support the recommendations for the
US population. Other limitations included the lack of con-
sensus on optimal management for several phenotypes
and the specific dosing and duration of oral immunosup-
pressants. This lack of agreement reflects the heterogeneity
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TAKE-HOME POINTS

< The Delphi survey model can be used to attain
consensus and provide guidelines for the manage-
ment of neurosarcoidosis, a condition that other-
wise lacks robust, prospective data to guide
treatment decisions.

> The approach to treatment of neurosarcoidosis
should consider the presenting phenotype, its
severity, and any concurrent systemic manifesta-
tions of sarcoidosis.

> An induction treatment approach, using glucocor-
ticosteroids plus a steroid-sparing agent as first-line
treatment of an acute event of neurosarcoidosis,
may be appropriate for certain severe phenotypes.

> Clinical reevaluations and imaging surveillance are
complementary in assessing both treatment re-
sponse and persistence of disease remission.

» Cautious weaning of glucocorticosteroids should be
considered after disease stability is attained in
neurosarcoidosis; the current recommendation is
to consider this within 1 year after treatment
initiation.

in clinical practice and the need for prospective comparative
phenotype-specific studies of anti-TNF-a inhibitors and
conventional steroid-sparing agents. Of special interest is the
question of long-term use of methotrexate to prevent
relapses, as advocated by some specialists. Finally, several
particularly rare neurosarcoidosis phenotypes, such as pe-
ripheral neuropathies, had low rates of response preventing
consensus formulation. We also acknowledge that some
questions relevant to neurosarcoidosis management were
not included in the surveys; e.g., we did not inquire about the
need to test for coexistent common variable immunodefi-
ciency in patients with sarcoidosis.

This Delphi survey study effectively achieved consensus on
several key areas of neurosarcoidosis management among
practicing experts and identified areas needing further in-
vestigation. The immunosuppressive regimen used to treat
neurosarcoidosis should be guided by the presenting phe-
notype and its severity. Several severe phenotypes warrant
the consideration of anti-TNF-a inhibitors early in the dis-
ease course. These recommendations should not supersede
clinical judgment, and the risks and benefits of any in-
tervention need to be assessed for each patient. In the ab-
sence of high-level evidence at present, these consensus
recommendations can guide practicing clinicians in the for-
mulation of a treatment and surveillance plan for the patients
with this rare condition.
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