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Abstract
Objective
To assess the eﬃcacy and risks of treatment with inﬂiximab (anti–tumor necrosis factor alpha)
in pathology-conﬁrmed neurosarcoidosis.
Methods
In a retrospective study in 2 tertiary referral centers in the Netherlands, we analyzed clinical
characteristics, complications, and outcome of patients with neurosarcoidosis treated with
inﬂiximab.
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Results
Twenty-eight patients were identiﬁed with a mean age of 42 years. Neurosarcoidosis presented
with a cerebral parenchymal localization in 16 (59%), pituitary gland/hypothalamic sarcoidosis
in 15 (54%), peripheral nerve involvement in 12 (43%), and chronic meningitis in 11 patients
(41%). Initial treatment response after the start of inﬂiximab was complete remission in 6
(21%) and improvement in 14 (50%), whereas 7 patients had stable disease (25%), and 1 (4%)
deteriorated and died. At the end of follow-up, with a median of 32 months, 5 patients (18%)
had died, and 2 (40%) were using inﬂiximab at the time of death. Tapering or discontinuation of
corticosteroids without a relapse was achieved in 19 of 28 patients (68%). In patients with
decreasing dosing or discontinuation of inﬂiximab, a relapse occurred in 5 of 19 patients (26%).
Complications of inﬂiximab were reported in 10 of 28 patients (36%) and mainly consisted of
infections in 8 (29%).
Conclusion
Inﬂiximab is an eﬀective treatment in neurosarcoidosis leading to remission or improvement in
70%. The mortality rate in inﬂiximab-treated patients was substantial, indicating the severity of
disease and treatment-associated complications.
Classification of evidence
This study provides Class IV evidence that in people with pathology-conﬁrmed neurosarcoidosis, inﬂiximab is beneﬁcial.
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Glossary
AMC = Academic Medical Center; EMC = Erasmus MC; IQR = interquartile range; mRS = modiﬁed Rankin Scale; TNFα = tumor necrosis factor alpha.

Sarcoidosis is a multisystem disorder and is characterized by
the presence of granulomas that can aﬀect every organ system.1 The prevalence of sarcoidosis in the population is estimated to be between 5 and 50 per 100.000, with the highest
prevalence in Northern Europe.1 Approximately 5% of patients with sarcoidosis have neurosarcoidosis, in which granulomas involve the nervous system.2 Neurosarcoidosis is a
severe form of sarcoidosis in which one-third of patients remain stable, deteriorate, or die despite immunosuppressive
treatment.2 No clinical trials have been performed in patients
with neurosarcoidosis, and treatment choices are mainly
based on evidence from non-neurologic sarcoidosis.
Treatment with inﬂiximab, a tumor necrosis factor alpha (TNFα) blocker, has emerged as a promising option in the past years in
patients with neurosarcoidosis refractory to ﬁrst- or second-line
therapy.3 TNF-α is a pivotal proinﬂammatory cytokine and plays
a central role in the formation and maintenance of granulomas.4–6
Hence, therapeutic eﬃcacy of TNF-α antagonists has recently
been reported in refractory systemic and neurosarcoidosis.3,7–18
To substantiate this potential beneﬁcial eﬀect of TNF-α blockers,
we analyzed the use of inﬂiximab in patients with biopsy-proven
neurosarcoidosis and evaluated the treatment response and safety
in a large multicenter tertiary center cohort.

Methods
A retrospective study was performed with inclusion of all
patients with biopsy-proven sarcoidosis and neurologic involvement who were treated with inﬂiximab before June 1,
2017, at the Academic Medical Center (AMC) in Amsterdam
and the Erasmus MC (EMC) in Rotterdam, 2 tertiary referral
centers for (neuro)sarcoidosis in the Netherlands. Ethical
approval is not required in the Netherlands for a retrospective
study with anonymized patient data such as our study. Patients were identiﬁed by their treating physician, and data
were collected in a database. The diagnosis of neurosarcoidosis was based on the Zajicek et al. criteria, later
modiﬁed by Tavee and Stern.19,20 A positive histology for
sarcoidosis was deﬁned as the presence of histologic features
consistent with sarcoidosis deﬁned as noncaseating granulomas with epithelioid cells and macrophages.6
For all patients, a case record form was created containing
baseline characteristics, disease course and immune-modulating
medication used at baseline, clinical characteristics and results of
ancillary investigations at baseline, inﬂiximab treatment and
treatment response, disease course and clinical outcome up to
the last time of follow-up, and adverse events. Baseline was
deﬁned as the initiation of inﬂiximab treatment. First-line
2

therapy consisted of corticosteroid therapy, and second-line
therapy consisted of methotrexate, azathioprine, mycophenolate mofetil, hydroxychloroquine, and cyclosporine.3 All patients
were treated with an inﬂiximab dosage of 5 mg/kg. In the EMC,
patients were treated at weeks 0, 2, and 6 during the induction
phase, followed by an infusion once every 4–8 weeks based on
the clinical features and seriousness by their treating physician.
In the AMC, patients did not undergo an induction phase and
immediately received infusions once every 4–8 weeks based on
the clinical features and seriousness. All patients were initially
treated with Remicade and were switched in 2016 to the biosimilar Remsima. All infections, infusion reactions, and laboratory abnormalities that occurred during the use of inﬂiximab
were reported. The response to treatment in each case was
scored as remission or improvement on therapy (a favorable
treatment response), stable disease (e.g., unchanged compared
with clinical situation before treatment), and deterioration. The
response rate was assessed about 3 months after the start of
inﬂiximab depending on time of follow-up. Clinical outcome
was graded into functional disability at the last recorded hospital
contact. The functional disability in each case was scored, using
the modiﬁed Rankin Scale (mRS), as asymptomatic, complaints
without functional disability, complaints with slight functional
disability (e.g., able to look after own aﬀairs, but unable to
perform all previous activities), complaints with moderate disability (e.g., neurologic deﬁcits mildly interfering in everyday
life, such as inability to cycle due to motor dysfunction, but able
to walk unassisted), complaints with moderate-to-severe functional disability (e.g., neurologic deﬁcits interfering everyday life,
resulting in failure to return to job or school, requirement of
special equipment such as crutches or a wheelchair, or assistance
with everyday activities), complaints with severe disability (e.g.,
requires constant nursing care and attention, bedridden, and/or
incontinent), and death. An mRS score of asymptomatic or
complaints without functional disability was considered a favorable outcome.
Statistical analysis was performed to compare diﬀerences
between groups using the Fisher exact test for dichotomous
variables and the Mann-Whitney U test for ordinal and
continuous variables. A p value <0.05 was considered
signiﬁcant.
This study was designed to assess the eﬃcacy and risks of
treatment with inﬂiximab (anti–TNF-α) in pathology-conﬁrmed
neurosarcoidosis. This study provides Class IV evidence.
Data availability
Anonymized data not published in the article are available on
request by any qualiﬁed investigator.
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Results
Clinical characteristics
A total of 28 patients were included, 11 in the AMC and 17 in the
EMC. Baseline characteristics, clinical manifestations, and ancillary investigations at the start of inﬂiximab are described in
table 1 and were comparable in both centers. The median time of
follow-up was 32 months (interquartile range [IQR] 17–54
months). The included patients had a mean age at baseline of 42
years (SD 10.3), and 16 (57%) were male. Of these patients, 16
(57%) were Caucasian, 6 (21%) of African descent, and 6 (21%)
had other ethnic backgrounds. Neurologic involvement at the
start of inﬂiximab consisted of parenchymal involvement in 16
patients (59%), pituitary/hypothalamic involvement in 15
(54%), peripheral nerve involvement in 12 (43%), chronic
meningitis in 11 (41%), cranial nerve palsy in 7 (25%), hydrocephalus in 6 (22%), spinal cord involvement in 5 (18%), and
muscle involvement in 1 patient (4%). The main neurologic
symptoms were paresis in 12 of 28 patients (43%), sensory
symptoms in 12 (43%), impaired gait in 11 (39%), and headache
in 10 (35%). Overall, 27 of 28 patients (96%) had multiple
symptoms. The majority of patients had systemic involvement
including lymph node (72%), intrapulmonary (27%), and
ophthalmologic (22%) localizations of sarcoidosis. The median
mRS score at baseline was 3 (range 0–5). According to the
Zajicek et al. criteria, 2 patients were diagnosed with deﬁnite and
26 patients with probable neurosarcoidosis, all with pathology
conﬁrmation of noncaseating granulomas. Treatment used at the
start of inﬂiximab consisted of corticosteroids in 11 patients
(39%), prednisolone and methotrexate in 6 (21%), prednisolone
and azathioprine in 4 (14%), methotrexate and prednisone with
mycophenolate mofetil in 2 (7%), and prednisone with
hydroxychloroquine in 1 patient (4%). Three patients were not
receiving immunosuppressive medication at the start of inﬂiximab, but had received this previously. Before the start of
inﬂiximab, all patients had been treated with corticosteroids, 14
(50%) with methotrexate, 13 (46%) with azathioprine, 5 (18%)
with mycophenolate mofetil, 2 (7%) with cyclophosphamide,
and 1 (4%) with hydroxychloroquine or cyclosporine. Overall,
24 of 28 patients (86%) had previously been treated with a
second-line treatment (table 1). The reasons to start inﬂiximab
were a relapse when tapering corticosteroids despite second-line
treatment in 16 of 28 patients (57%), serious side eﬀects of ﬁrstand/or second-line treatment in 8 (29%), chronic progression
despite ﬁrst- and/or second-line treatment in 3 (11%), and a
relapse after tapering corticosteroids in 1 patient (4%).
Therapeutic outcome
The starting dose of inﬂiximab of 5 mg per kilogram was given
once every 4 weeks in 5 patients (18%), once every 6 weeks in 12
patients (43%), and once every 8 weeks in 11 patients (39%). The
median total number of infusions was 17 (range 5–50), and
inﬂiximab treatment had a median duration of 23 months (IQR
12–38 months). The initial treatment response consisted of remission in 6 patients (21%), improvement in 14 (50%), stable
disease in 7 (25%), and death in 1 patient (4%) (table 2). Treatment responses were comparable in both centers. The sIL2R
Neurology.org/NN

values returned to normal levels in 9 (64%) and improved in 2 of
14 patients (14%), although the change was not statistically signiﬁcant (ﬁgure 1). MRI of the brain and/or spinal cord was repeated in 21 patients at follow-up, and radiologic abnormalities
attributed to neurosarcoidosis decreased in 15 (71%), remained
stable in 4 patients (19%), and increased in 1 patient (7%). When
looking at a favorable treatment response, we did not ﬁnd an
association of time between the diagnosis neurosarcoidosis and the
start of inﬂiximab (p = 0.165). Also, a favorable outcome of 0 or 1
on the mRS was not associated (p = 0.80). Furthermore, the use of
second-line therapy at the start of inﬂiximab was not associated
with a favorable treatment response (13/15 [87%] with secondline treatment vs 7/13 [54%] without second-line treatment, p =
0.10). The use of second-line therapy is not associated with a
favorable outcome on the mRS (7/15 [47%] with second-line
treatment vs 5/13 [38%] without second-line treatment, p = 0.72).
In patients with a favorable treatment response, the inﬂiximab
dosage was decreased in 2 of 20 patients (10%) and was stopped
in 11 (55%), which led to a relapse in 4 of 13 patients (31%). In
patients with an unfavorable treatment response, inﬂiximab was
stopped in 4 of 8 patients (50%) and led to a relapse in 1 of 4
patients (25%). In patients in whom treatment regimen was not
altered, a relapse occurred in 1 of 11 patients (9%), which was
attributed to the stop of methotrexate because of liver toxicity.
Overall, a relapse was not associated with the length of inﬂiximab use
before discontinuation (p = 0.31). In patients with a relapse after the
treatment regimen was altered, inﬂiximab was restarted, or dosage
was increased in all, leading to a favorable treatment response in 4
patients and stable disease in 1 patient. Autoantibodies against
inﬂiximab were tested in 5 patients who experienced a relapse and
were positive in 1 patient. This patient was switched to adalimumab,
which led to improvement. At the last time of follow-up, 6 of 28
patients (21%) were asymptomatic, 6 (21%) had no signiﬁcant
disability, 5 (18%) had slight disability, 3 (11%) had moderate disability, 3 patient (11%) had moderately severe disability, and 5 (18%)
died (ﬁgure 2). Overall, the change in the mRS was not signiﬁcant (p
= 0.12). Of the patients who died, cause of death was sepsis in 2
patients, and brain stem hemorrhage, malignancy, and an unknown
cause of death each occurred in 1 patient. Of these patients, only the
2 patients with infectious complications used inﬂiximab at the time of
death, and both were on concomitant corticosteroid therapy.
Complications attributed to inﬂiximab treatment occurred in 10 of
28 patients (36%) and consisted of infections in 8 patients (29%)
and elevated liver tests and an allergic reaction both in 1 patient (4%).
No adverse eﬀects could be contributed to the switch to a biosimilar.
Two patients reported an increase of pain and sensory symptoms
without any signs of a relapse or disease activity.

Discussion
We report a favorable long-term outcome in patients with
pathology-conﬁrmed neurosarcoidosis treated with inﬂiximab.
However, we observe a relative high mortality at follow-up and
a high occurrence of infectious complications. This further
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Table 1 Baseline characteristics and disease course at baseline
Characteristic

n/N (%)

Characteristic

Age at baseline (IQR), ya

42 (33–49)

Zajicek criteria

Male sex

16 (57)

Definite neurosarcoidosis

2/28 (7)

Probable neurosarcoidosis

26/28 (93)

Ethnicity

n/N (%)

Caucasian

16 (57)

mRS score at baseline

3 (0–5)c

African descent

6 (21)

Asymptomatic

1/28 (4)

6 (21)

No significant disability

4/28 (14)

Slight disability

6/28 (21)

Other

b

Neurologic involvement
Parenchymal

16/27 (59)

Moderate disability

6/28 (21)

Neuroendocrine

15/27 (56)

Moderate-severe disability

5/28 (18)

Peripheral nerve

11/27 (41)

Severe disability

6/28 (21)

Polyneuropathy

8/11 (73)

Ancillary investigations

Radiculopathy

2/11 (18)

Serum ACE >70 U/L

3/17 (18)

Plexopathy

1/11 (9)

Serum sIL2r >3,000 U/mL

11/15 (73)

Chronic aseptic meningitis

11/27 (41)

Serum CRP >10 mg/L

7/21 (33)

Cranial nerve palsy

7/27 (26)

Serum ESR >20 mm/h

8/19 (42)
6

Hydrocephalus

6/27 (22)

CSF leukocytes > 5 × 10 cells/L

6/6 (100)

Spinal cord

5/27 (19)

CSF protein > 0.6 g/L

6/6 (100)

Muscle

1/27 (4)

Chest CT suggestive

3/4 (75)

18

1/6 (16)

Neurologic symptoms

F-FDG PET-CT suggestive

Paresis

12/28 (43)

Brain MRI suggestive

21/22 (95)

Sensory symptoms

12/28 (43)

Spinal cord MRI suggestive

2/7 (29)

Impaired gait

11/28 (39)

Immunosuppressant use at baseline

Headache

10/28 (35)

Corticosteroids

11/28 (39)

Cognitive/psychiatric

8/28 (29)

Corticosteroids + methotrexate

6/28 (21)

Visual symptoms

7/28 (25)

Corticosteroids + azathioprine

4/28 (14)

Impaired coordination

5/28 (18)

Methotrexate

2/28 (7)

Speech impairment

4/28 (15)

Corticosteroids + hydroxychloroquine

1/28 (4)

Facial palsy

4/28 (15)

Corticosteroids + MMF

2/28 (7)

Vertigo

3/28 (11)

None

3/28 (11)

Seizure

2/28 (7)

Prior immunosuppressant use

Hearing loss

1/28 (4)

Corticosteroids

28/28 (100)

Multiple symptoms

27/28 (96)

Methotrexate

14/28 (50)

Azathioprine

13/28 (46)

Systemic involvement
Lymph node

18/25 (72)

Mycophenolate mofetil

5/28 (18)

Lungs

7/26 (27)

Cyclophosphamide

2/28 (7)

Eye

6/27 (22)

Hydroxychloroquine

1/28 (4)

ENT

3/28 (11)

Cyclosporine

1/28 (4)

Skin

2/27 (7)

No. of prior immunosuppressants
Continued

4
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Table 1 Baseline characteristics and disease course at baseline (continued)
Characteristic

n/N (%)

Characteristic

n/N (%)

Joints

1/28 (4)

One type

4/28 (14)

Endocrinologic

5/28 (18)

Two types

16/28 (57)

Three types

6/28 (21)

Five types

2/28 (7)

Abbreviations: ACE = angiotensin-converting enzyme; ESR = erytrocyte sedimentation rate; IQR = interquartile range; MMF = mycophenolate mofetil;
mRS = modified Rankin Scale; sIL2r = soluble interleukin 2 receptor.
a
Median (IQR).
b
Other ethnicities: 2 (7%) North African, 2 (7%) Hindustan, 1 (4%) Asian, and 1 (4%) Hispanic.
c
Median (range).

establishes TNF-α antagonists as a suitable third-line agent in
patients with insuﬃcient response to ﬁrst- and second-line
treatment, but follow-up remains essential to taper when possible and evaluate for infectious complications.

In our cohort, remission or clinical improvement was achieved in 71% of patients, which is in line with 2 previously
published studies. To date, the evidence for the use of
inﬂiximab in neurosarcoidosis consists of case reports and

Table 2 Treatment and outcome
Characteristic
Months between sarcoidosis and IFX

a

Months between neurosarcoidosis and IFXa
a

Months between IFX and last follow-up
Infliximab duration in mo

a

Total number of infusionsb

n/N (%)

Characteristic

27 (18–42)

Result of change/stop IFX

19 (9–41)

None

9/17 (53)

32 (17–54)

Relapse

5/17 (29)

23 (12–38)

Unknown

3/17 (18)

17 (5–50)

1st- or 2nd-line treatment change

Treatment response

n/N (%)

Taper of 1st-line treatment

10/23 (43)

Remission

6/28 (21)

Stop of 1st-line treatment

13/23 (57)

Improvement

14/28 (50)

Stop of 2nd-line treatment

5/14 (36)

Stable disease

7/28 (25)

Complications of IFX treatment

10/28 (36)

Deterioration

1/28 (4)

Change of neurologic imaging

Infections

d

8/28 (29)

Elevated liver tests

1/28 (4)

Improvement

15/21 (71)

Allergic reaction

1/28 (4)

Stable

4/21 (19)

Modified Rankin Scale score

2 (0–6)

Other abnormalities

2/21 (10)

Asymptomatic

6/28 (21)

17/28 (61)

No significant disability

6/28 (21)

Good treatment response

8/17 (47)

Slight disability

5/28 (18)

Insufficient treatment response

1/17 (6)

Moderate disability

3/28 (11)

Major side effects

4/17 (24)

Moderate-severe disability

3/28 (11)

Stable symptoms, no disease activity

2/17 (12)

Moderate disability

0/28 (0)

2/17 (12)

Death

5/28 (18)

IFX dosage decrease or stop

Other

c

Autoantibodies

1/5 (20)

a

Median (interquartile range).
Median (range).
c
Other: 1 patient developed autoantibodies against infliximab, and 1 patient decided to stop.
d
Infections consisted of pneumonia in 4 patients, urinary tract infection in combination with pneumonia in 1 patient, and urinary tract infection in 1 patient, all
necessitating hospital admission.
b

Neurology.org/NN
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Figure 1 Serum soluble interleukin 2 receptor and angiotensin-converting enzyme values before and after infliximab

The dotted line indicates the upper limit of the normal value. p Values were calculated using the Mann-Whitney U test. (A) Serum sIL2r values before and after
the start of infliximab. (B) Serum ACE values before and after the start of infliximab. ACE = angiotensin-converting enzyme; sIL2r = soluble interleukin 2 receptor.

series and 2 retrospective multicenter cohort studies.10–18 A
summary of published articles describing 4 or more patients
treated with inﬂiximab can be found in table e-1, links.lww.
com/NXI/A289. The 2 retrospective multicenter cohort
studies describe 18 and 66 patients with probable or deﬁnite
neurosarcoidosis, respectively, describing improvement or
remission in 89% and 77% of patients.13,14 Of interest, despite
a shorter median time of follow-up of 20 and 18 months,
respectively, these articles describe higher relapse rates of 50%
and 56% compared with the overall relapse rate of 21% in our
cohort. A correlation between the duration of neurosarcoidosis and a favorable treatment response was previously
described, but this ﬁnding could not be reproduced in our
cohort.14 However, given the severity of the neurologic
Figure 2 Modified Rankin Scale score change of follow-up
compared with baseline

0: asymptomatic, 1: complaints without functional disability, 2: complaints
with slight functional disability, 3: complaints with moderate disability, 4:
complaints with moderate-to-severe functional disability, 5: complaints with
severe disability, and 6: death. mRS = modified Rankin Scale.

6

manifestations, it seems reasonable to start inﬂiximab when
ﬁrst-line treatment fails and a quick treatment response is
required or when second-line treatment fails.
Importantly, we report a mortality rate of 18%, which is higher
compared with previously published meta-analysis of patients
with neurosarcoidosis (5%) and the aforementioned retrospective studies on TNF-α antagonists in neurosarcoidosis
(5% and 0%, respectively).2,13,14 In a large retrospective study
evaluating prognostic factors in neurosarcoidosis with a median follow-up of 8 years, 21 of 234 patients (9%) died, 3 of
which due to sepsis.21 Our high mortality rate may be
explained by the severely aﬀected population, which is selected for inﬂiximab treatment. Of the patients who died, 2 of
5 patients were using inﬂiximab infusions combined with ﬁrstand second-line immunosuppressants at the time of death,
and both died due to infectious complications due to their
severely immunocompromised state. The occurrence of infections is an important adverse eﬀect, occurring in 29% of the
patients. The infection rate is comparable to other studies
describing inﬂiximab use in neurosarcoidosis, which varied
between 10 and 39%, although in these studies, none of the
patients died due to infectious complications.13,14 The risk of
infectious complications is considered to be higher when
patients are treated in combination with corticosteroids or
other immunosuppressive drugs.22,23 Of interest, as shown by
ﬁgure 2, the high mortality rate is ﬂanked by an increase of
favorable outcome as measured by the mRS at baseline
compared with follow-up. The combined data suggest that
inﬂiximab should be reserved to patients with severe disease
and that tapering corticosteroids remains essential when signs
of disease activity have diminished. In our cohort, starting
inﬂiximab was followed by tapering of concomitant ﬁrst-line
treatment in 43% of patients and eventually complete
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discontinuation of corticosteroids in 57% of patients. This is
in line with another study describing discontinuation of steroids after the start of inﬂiximab in 40% of the patients and
maintenance of prednisone on 5 mg per day or less in 27% of
the patients.14 Prompt tapering of steroids is essential to
prevent adverse eﬀects and reduce the risk of infections in
severely immunocompromised patients.24 Furthermore,
combination therapy with another steroid-sparing agent may
be associated with a favorable treatment response to inﬂiximab.14 This could not be reproduced in our cohort, but
considering the small sample size, a possible association might
be missed.
Currently, no international guidelines exist on how to proceed
after a favorable treatment response following inﬂiximab treatment. In patients in whom inﬂiximab treatment was stopped or
dosage was decreased in our cohort, 26% had a relapse of disease activity compared with 56% in an earlier published study.14
Relapse can occur after long-term inﬂiximab treatment in patients with clinical and radiologic remission.14 It remains unknown at what moment in the disease course inﬂiximab should
be tapered and stopped. In case of a relapse, dosage can be
increased, and/or intervals between infusions can be shortened
quickly. In our cohort, when patients were reintroduced to
inﬂiximab, they were likely to show a good treatment response
again, similar to what have been reported in inﬂammatory bowel
disease.25 Although rare, when a relapse occurs during inﬂiximab treatment or when reintroduction fails, it is important that
this can be due to autoantibody formation.26,27 In a study
assessing the safety and eﬃcacy of TNF-α antagonists in refractory sarcoidosis, 3 of 132 (2%) developed autoantibodies.28
In other inﬂammatory disorders including Crohn disease,
concomitant methotrexate is advised as this has been shown to
be eﬃcient in reducing immunogenicity, although evidence in
patients with sarcoidosis is lacking.29
Our study has several limitations. First, both the retrospective
and multicenter approach of our study resulted in heterogeneous assessment of disease activity, treatment strategies, and
outcome, as well as missing data in some patients. Furthermore,
treatment strategies diﬀered between the 2 centers. In the EMC,
an induction phase was used when they started patients on
inﬂiximab, whereas the AMC initiates treatment once every 4–8
weeks without an initial induction phase. Despite these diﬀerences, baseline characteristics and treatment response did not
diﬀer between the 2 centers. However, sIL2R measurements
were only performed in the EMC cohort. These limitations are
inherent to the study design. In addition, a majority of patients
were treated with ﬁrst- and/or second-line therapy possibly
contributing to treatment responses and the occurrence of side
eﬀects. Last, we included only patients treated in our tertiary
referral centers, introducing a selection bias. We feel that patients with neurosarcoidosis treated with inﬂiximab must be
treated at specialized centers, which is the norm in the Netherlands. Furthermore, both tertiary referral centers are specialized centers in neuromuscular diseases, which may add to the
relative high proportions of patients with peripheral nerve

involvement. However, in none of the patients, peripheral nerve
involvement was the primary indication for inﬂiximab start.
In conclusion, anti–TNF-α antagonists can be eﬀective in
neurosarcoidosis; however, physicians should be aware of possible side eﬀects as seen in about a third of patients in our cohort,
with a risk of serious infectious complications. Future randomized controlled trials and prospective cohort studies to assess the safety of inﬂiximab are warranted and should shed light
over whether mono- or combination therapy is preferred and
when and how to taper and stop inﬂiximab during follow-up.
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