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Refractory neuro-Sweet disease successfully treated with
tocilizumab and mycophenolate mofetil
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Sweet syndrome, or acute febrile neutrophilic dermatosis, is mainly a dermatologic condition presenting with erythematous plaques; however,
neutrophils infiltrate multiple systems. Neuro-Sweet disease is a neurological manifestation of Sweet syndrome and a rare cause of recurrent
aseptic meningoencephalitis, which needs to be distinguished from neuro-Behçet disease. Although neuro-Sweet disease generally responds
well to corticosteroids, relapsing neuro-Sweet disease is not an exceptional case. Herein, we present a case of a 51-year-old male with recurrent
encephalitis followed by erythematous plaques. The patient was confirmed as Sweet syndrome based on skin biopsy and showed partial response to corticosteroids. With intravenous immunoglobulin, rituximab, tocilizumab, and mycophenolate mofetil, his neurologic symptoms were
fully recovered.
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Introduction

Case Report

Sweet syndrome (acute febrile neutrophilic dermatosis) was
first described by Dr. Robert Douglas Sweet in 1964 [1]. The syndrome is characterized by fever, neutrophilic leukocytosis, and
tender erythematous plaques. Biopsy of erythematous plaques
shows a dense dermal infiltration with mature neutrophils. Response to corticosteroid treatment is generally rapid and favorable. Neurological manifestation of Sweet syndrome, termed
neuro-Sweet disease, is a rare cause of aseptic meningoencephalitis. Neuro-Sweet disease also responds to corticosteroids,
however, refractory cases with multiple relapses have occurred.
Herein, we report a case of a patient with refractory neuro-Sweet
disease, who was successfully treated with intravenous immunoglobulin (IVIG), rituximab, tocilizumab, and mycophenolate
mofetil.

A 51-year-old male with a history of recurrent episodes of unconsciousness (10, 7, 2 years, and 4 months before the current
visit) presented with cognitive impairment. The patient was admitted to another hospital for altered mental state 10 and 7 years
before the current visit. Although no definitive diagnosis was
made, his consciousness was restored with supportive treatment. When visiting another hospital 2 years before his current
visit (May 2016), the patient had erythematous plaques on the
neck and legs accompanied by headache, myalgia, febrile sense,
and unconsciousness. On admission to our hospital, a brain
magnetic resonance imaging (MRI) scan showed T2 hyperintensities on bilateral basal ganglia, frontal, temporal, and insular
subcortices (Figure 1A and B). Biopsy of the posterior neck skin
lesion on admission revealed dermal neutrophilic infiltration
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compatible with Sweet syndrome. The patient received symptomatic treatments and erythematous plaques were resolved
without corticosteroid therapy. Brain MRI after 2 months
showed resolution of bilateral basal ganglia and subcortical T2
hyperintense lesions (Figure 1C and D).
The patient presented 4 months earlier (January 2018) with sore
throat, headache, myalgia, febrile sense, unconsciousness, and
erythematous nodules on his face spreading to the whole body.
T2 hyperintense lesions were observed in the left thalamus,
midbrain, and pons on brain MRI scan (Figure 1E and F). After
treatment with high-dose corticosteroids for 5 days, his symptoms improved and T2 hyperintensities on brain MRI scan disappeared (Figure 1G and H). However, he complained of persistent dysarthria and cognitive impairment for months.
The subject was admitted to our center for further treatment in
May 2018. Neurologic examination revealed mild dysarthria
without other cranial nerve dysfunction. Fever and erythematous plaques were absent on admission. Neutrophilia (leukocytes, 14,880/μL; neutrophils, 11,859/μL; 79.7% of neutrophils)

and elevated C-reactive protein (CRP) level (1.17 mg/dL) were
observed despite oral prednisolone maintenance (10 mg/day)
for the preceding 4 months. Cerebrospinal fluid examination
was unremarkable. Viral, fungal, tuberculous, or bacterial
pathogens were not detected. Human leukocyte antigen (HLA)
typing confirmed HLA-B52/B54. Mini-mental state examination
score was 25 of 30 with impaired memory registration, recall,
and calculation. Frontal assessment battery showed decreased
word fluency. Clinical assessment scale for autoimmune encephalitis (CASE) score was 3 and modified Rankin scale (mRS)
score was 2 [2].
IVIG treatment (400 mg/kg/day for 5 days) was initiated followed by weekly rituximab (375 mg/m2 for 4 weeks). After the
2nd administration of rituximab, dysarthria and language fluency were slightly improved (CASE score, 2; mRS score, 2). After
the 4th dose of rituximab, brain MRI scan showed new T2 hyperintensities on bilateral frontal, temporal, and insular subcortices (Figure 1I and J). However, neurologic deterioration was
not observed and four cycles of monthly rituximab therapy were

Figure 1 Serial MRI scan images (fluid attenuated inversion recovery images)
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MRI scan in May 2016 (A, B) shows T2 hyperintense lesions in bilateral basal ganglia and subcortical frontal, temporal, and insular lobes, which were
reduced on follow-up MRI scan in July 2016 (C, D). (E, F) New T2 hyperintense lesions in left thalamus, midbrain, and pons were observed in February
2018. (G, H) Partial resolution of previous lesions was observed in March 2018. (I, J) In June 2018, MRI scan revealed bilateral subcortical T2
hyperintensities in bilateral frontal, temporal, insular, and parietal lobes. These lesions remained on follow-up MRIs in December 2018 and May 2019
(not shown).
MRI, magnetic resonance imaging.
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maintained. Dysarthria or language dysfunction was not observed but mild memory dysfunction remained (CASE score, 1;
mRS score, 1).

did not relapse until the last visit in March 2020 (CASE score, 0;
mRS score, 0). Time course of immunotherapies and clinical
events are depicted in Figure 3.

In November 2018, an erythematous rash developed without
neurologic deterioration. Oral mycophenolate mofetil (500 mg/
day) and high-dose corticosteroid were initiated resulting in resolution of erythematous plaques. Intravenous tocilizumab (6
mg/kg every month) was administered from December 2018 to
June 2019. Erythematous plaques recurred in February and May
2019 (Figure 2A), which resolved with tocilizumab (and combined high-dose intravenous corticosteroid in February 2019).
Skin biopsy from a plaque on the posterior neck in May 2019
(Figure 2B) revealed dermal neutrophilic infiltration suggestive
of Sweet syndrome. After the 6th injection of tocilizumab, only
mycophenolate mofetil was maintained without recurrence of
rash and neurologic symptoms. Mycophenolate mofetil was discontinued in December 2019. Rash and neurologic symptoms

Written informed consent was obtained for publication of this
case report and accompanying images.

Figure 2 Posterior neck plaque in May 2019
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(A) Erythematous plaque on left posterior neck. (B) Skin biopsy of
erythematous plaque on left posterior neck (H&E stain, ×40). Mixed
lymphohistiocytic and numerous neutrophilic infiltrations in dermis.

Discussion
Sweet syndrome (acute febrile neutrophilic dermatosis) is characterized by fever, leukocytosis, and tender erythematous skin
lesions [1]. Erythema typically involves head, neck, and limbs.
Leukocytosis (neutrophilia) and elevated CRP and erythrocyte
sedimentation rate are common laboratory findings. Skin biopsy shows dermal neutrophilic infiltration in the absence of vasculitis. Although skin is most commonly involved, other organs
such as eyes, liver, kidneys, and lungs can be infiltrated with
neutrophils [3]. Response to corticosteroid is favorable, resulting
in complete remission without scarring in most cases [4].
Neurologic manifestation of Sweet syndrome, termed neuro-Sweet disease, has been reported since the 1990s [5]. Common presentation of neuro-Sweet disease is aseptic meningoencephalitis with or without erythematous plaques [3]. Various
symptoms such as altered consciousness, headache, cognitive
impairment, aphasia, or peripheral neuropathy can be observed. Typically, erythematous plaques precede neurologic
symptoms; however, cases of encephalitis followed by skin involvement or cases without erythematous plaques have been
reported [6]. Computed tomography or MRI scans reveal multiple central nervous system lesions [3]. Basal ganglia and brainstem are frequently involved similar to neuro-Behçet disease.
Because skin is commonly involved in neuro-Sweet disease and
neuro-Behçet disease, differentiating these two conditions is
important. In neuro-Behçet disease, skin biopsy shows vasculi-

Figure 3 Time course of immunotherapies and clinical events

Arrows and bars on the timelines indicate the timing/duration of each immunotherapy. Yellow lightning indicates timing of relapsed erythematous
plaques.
mPd, intravenous high-dose methylprednisolone; Pd, oral prednisolone; IVIG, intravenous immunoglobulin; RTX, rituximab; TOC, tocilizumab; MMF,
mycophenolate mofetil.
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tis in contrast to dermal neutrophilic infiltration in neuro-Sweet
disease. Neuro-Sweet disease usually responds to corticosteroids, and in some cases supportive treatment can lead to spontaneous remission. HLA-B54 (63% in neuro-Sweet disease vs.
14% in Japanese population) and HLA-Cw (89% in neuro-Sweet
disease vs. 28% in Japanese population) are frequently detected
in patients with neuro-Sweet disease [3]. Although recurrence is
common, there is no established preventive therapy to date.
Conversely, response to corticosteroids is poor and HLA-B51 is
frequently detected in patients with neuro-Behçet disease [7].
Treatment options other than corticosteroids include colchicine
and potassium iodide as first-line treatment options for dermal
involvement of Sweet syndrome [8]. Nonsteroidal anti-inflammatory drugs, dapsone, clofazimine, cyclosporine, and thalidomide are second-line therapies. There are reports of effective
treatment of Sweet syndrome with methotrexate, interferon-α,
IVIG, anakinra, or anti-tumor necrosis factor (TNF)-α [8,9]. Rituximab (anti-CD20 monoclonal antibody) and tocilizumab (anti-interleukin-6 monoclonal antibody) have shown efficacy in
case reports of refractory Sweet syndrome [10,11]. However,
possible anti-TNF-α- or tocilizumab-induced Sweet syndrome
has been reported, and the effectiveness of these drugs remains
controversial [12].
In the present case, the patient had a history of recurrent neuro-Sweet syndrome. Because skin was involved years after the
initial neurologic manifestation, he experienced a diagnostic
odyssey. He was undiagnosed until the erythematous plaques
appeared 2 years before the current visit, which prompted skin
biopsy confirming the diagnosis of neuro-Sweet disease. Despite spontaneous remission after supportive treatment 10, 7,
and 2 years earlier, high-dose corticosteroid treatment induced
partial remission 4 months before the current visit. Dysarthria
and cognitive impairment remained even with long-term maintenance of oral corticosteroid. Additional immunotherapy with
IVIG, rituximab, mycophenolate mofetil, and tocilizumab induced complete remission of neuro-Sweet disease without neurologic sequela.
The present case demonstrates efficacy of multiple immunotherapies in neuro-Sweet disease. Although numerous reports
of dermal manifestation of Sweet syndrome treated with immunomodulatory drugs exist, reports on immunotherapy treatment in neuro-Sweet disease are limited. Reportedly, cyclosporine, dapsone, and infliximab (TNF-α inhibitor) have been used
in cases of corticosteroid-resistant or corticosteroid-dependent
neuro-Sweet disease [13,14]. To the best of our knowledge, this
is the first case of neuro-Sweet disease treated with rituximab,
encephalitisjournal.org

tocilizumab, and mycophenolate mofetil. Tocilizumab, which is
commonly used in rheumatoid arthritis, is reportedly associated
with neutropenia in some cases [15]. Although the exact mechanism is not established, this anti-neutrophil effect may serve as
a therapeutic target in Sweet syndrome [16]. A case of Sweet
syndrome or neuro-Sweet disease treated with mycophenolate
mofetil has not been reported to date. Although mycophenolate
mofetil was initiated after cutaneous relapse in November 2018,
the contribution of mycophenolate mofetil cannot be established due to concomitant administration of corticosteroids followed by tocilizumab. However, tentative therapeutic effects of
mycophenolate mofetil should be further studied in refractory
cases of neuro-Sweet disease. Reversibility of neurologic symptoms even after months from relapse highlights the importance
of adequate immunotherapy in steroid-unresponsive neuro-Sweet disease. The mechanism by which each immune-modulating agent acts on neuro-Sweet disease, and priority of each immunotherapy, remain to be elucidated.
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