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Abstract:

Sweet disease may occur in several organs, and central nervous system involvement, known as Neuro-
Sweet disease (NSD), is rare. The clinical features of NSD include recurrent encephalomeningitis accompa-
nied by fever and erythematous plaques; systemic corticosteroid therapy is highly effective. Syndrome of in-
appropriate antidiuretic hormone secretion (SIADH) is an important electrolyte abnormality because it can be
life-threatening. We describe the first case of SIADH and NSD associated with low-risk myelodysplastic syn-
drome that was successfully treated with corticosteroids and cyclosporine. The patient has remained stable for

1 year without any recurrence.
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Introduction

Sweet disease (SD) is a systemic disease characterized by
fever, peripheral blood leukocytosis, and tender, elevated,
erythematous plaques on the face, extremities, and other lo-
cations. SD is classically divided into three categories: clas-
sical or idiopathic, drug-induced, and malignancy-associated
SD (1). Previous studies have reported a relationship be-
tween SD and myelodysplastic syndrome (MDS) (2-5). Al-
though the pathogenesis of SD currently remains unknown,
elevated levels of interleukin (IL)-6 support the pathogenetic
role of pro-inflammatory cytokines (6).

SD may occur in several organs, and central nervous sys-
tem involvement, known as Neuro-Sweet disease (NSD), is
rare, but is more common in Asian patients (7). Patients pre-
sent with painful erythematous plaques on their skin, and a
histological examination of these plaques shows the dense
dermal infiltration of neutrophils with no signs of vasculitis.
The frequencies of human leukocyte antigen (HLA)-B54
and Cwl have been reported to be high in Japanese patients

with NSD, with HLA-B51-negativity related to Behget’s dis-
ease (BD) (8). Encephalitis and meningitis are common neu-
rological manifestations of NSD. Although systemic corti-
costeroid therapy is highly effective for NSD, symptoms fre-
quently relapse (9).

Syndrome of inappropriate antidiuretic hormone secretion
(SIADH) is an important electrolyte abnormality because it
can be life-threatening. The general causes of SIADH in-
clude various neurological disorders and neurosurgical pro-
cedures (10), malignancies (11), and drugs (12). In the pre-
sent case, SIADH developed with the recurrence of NSD,
and improved after second-line treatment for NSD; thus, cy-
tokines such as interleukin (IL)-6 may be associated with
NSD and SIADH.

NSD is rare, and no cases of SIADH associated with
NSD have previously been reported. We herein describe a
case of SIADH and NSD associated with MDS that was
successfully treated with corticosteroids and cyclosporine.
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Table. Laboratory Data before Admission, and during 2 episodes of NSD.

Before admission  1st spisode (day 0)  2nd episode(day 30)
WBC (x10%/L) 23 3.7 3.7
RBC (x10'9/L) 372 299 346
Hb (g/dL) 11.5 9.2 10.4
Plt (x10%L) 11.2 193 183
AST (IU/L) 12 30 17
ALT (IU/L) 14 22 18
LDH (IU/L) 250 258 215
BUN (mg/dL) 15 19 7
Cre (mg/dL) 0.45 0.67 0.4
UA (mg/dL) 4 5.5 1
Glc (mg/dL) 101 102 110
Na (mEq/L) 133 141 124
K (mEq/L) 43 43 3.9
Cl (mEg/L) 105 106 94
CRP (mg/dL) 0.31 20.9 132

NSD: Neuro-Sweet disease, WBC: white blood cell, RBC: red blood cell, Hb: hemoglobin, PIt:
platelet, AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehy-

drogenase, BUN: blood urea nitrogen, Cre: creatinine, UE: uric acid, Glu: glucose, CRP: C-

reactive protein

Figure 1.
[Hematoxylin and Eosin staining, (a) x50, (b) x100].

Case Report

A 66-year-old Japanese woman with a 6-year history of
MDS [refractory anemia (RA), International Prognostic
Scoring System: low] presented with fever and a rash over
both legs. The patient had no history of respiratory infec-
tion. Laboratory tests showed no abnormalities (Table). Skin
biopsy revealed predominantly neutrophilic infiltration of the
dermis and the absence of leukocytoclastic vasculitis
(Fig. 1). She was diagnosed with SD. Prednisolone (40 mg/
day) was administered for seven days, which resulted in the
disappearance of her symptoms; thereafter, the dose was ta-
pered.

At 9 months after the onset of SD, the patient visited our
hospital with fever of 3 days in duration, while being treated

A skin biopsy specimen showed predominantly neutrophilic infiltration of the dermis

with prednisolone (10 mg/day). On admission, her tempera-
ture was 38.6C and blood pressure was 104/67 mmHg.
There were no remarkable features in the heart, lungs, or
abdomen. A neurological examination revealed conscious-
ness disturbance [Japan Coma Scale (JCS) I-3]. The pa-
tient’s tendon reflexes were normal, and no pathological re-
flexes were noted. Nuchal rigidity and Kernig’s sign were
negative. The patient demonstrated no abnormal ocular
signs, including episcleritis and uveitis.

Laboratory tests revealed the following: white blood cell
(WBC) count, 3.7x10°/L; neutrophil cell count, 2.0x10°/L;
red blood cell (RBC) count, 299x10"/L; hemoglobin (Hb)
concentration, 9.2 g/dL; and platelet count, 193x10°/L. Her
serum sodium concentration was 141 mEq/L (normal range:
135-150 mEq/L), her creatinine level was 0.51 mg/dL (nor-
mal range: 0.40-0.80 mg/dL) and her C-reactive protein
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Figure 2. The CRP and serum Na levels before and after treatment. CRP: C-reactive protein

(CRP) level was 20.9 mg/dL (normal range: lower than 0.30
mg/dL) (Table, Fig. 2). The patient was negative for serum
rheumatoid factor and antibodies including antinuclear, anti-
SS-A, anti-SS-B, anti-DNA, anti-Sm, and anti-RNP antibod-
ies, perinuclear anti-neutrophil cytoplasmic antibodies, and
cytoplasmic anti-neutrophil cytoplasmic antibodies. A cere-
brospinal fluid (CSF) examination revealed a normal initial
pressure, as well as the following findings: cell count, 50/uL
(45 monocytes and 5 polymorphs); protein, 130 mg/dL; and
glucose, 40 mg/dL (blood glucose, 102 mg/dL). Brain mag-
netic resonance imaging (MRI) revealed no abnormal sig-
nals. She was initially suspected of having bacterial or viral
meningitis; thus, an intravenous drip infusion of meropenem
(3 g/day) and acyclovir (1,200 mg/day) was initiated
(Fig. 2). However, the patient’s fever did not improve and
her level of consciousness deteriorated to JCS II-20. A CSF
culture was negative for Mycobacterium tuberculosis and
fungi. Antibodies against herpes simplex virus and varicella
zoster virus were negative, and a polymerase chain reaction
(PCR) was negative for herpes simplex virus and varicella
zoster virus. On day 10, she was found to be negative for
HLA-B51, but positive for HLA-B54 and HLA-Cw1, which
suggested NSD. Thus, steroid pulse therapy with methyl-
prednisolone (1 g/day) was administered for three days. Her
neurological symptoms gradually improved (JCS I-1) with a
decrease in her CRP level, and the dose of prednisolone was
tapered to 30 mg/day on day 26 (Fig. 2). On day 30, she
presented with fever (38.5C) and her level of consciousness
deteriorated to JCS II-10. Laboratory tests showed the fol-
lowing: WBC count, 3.5x10°/L; neutrophil count, 1.7x10°/L;
RBC count, 346x10'"/L; Hb concentration, 10.4 g/dL; plate-

let count, 183x10°/L; creatinine level, 0.40 mg/dL and CRP
level, 13.2 mg/dL. The patient’s serum sodium level rapidly
decreased to 124 mEqg/L with a urine sodium level of 40
mEq/L, serum osmolality of 266 mOsmol/kg H.O (normal
range: 275-290 mOsmol/kg), and urine osmolality of 581
mOsmol/kg H.O (normal range: 50-1,300 mOsmol/kg) with-
out the suppression of antidiuretic hormone (ADH) (3.2 mg/
dL). The patient’s renal, thyroid, and adrenal functions were
normal. Her serum IL-6 level was 213 pg/mL (normal
range: lower than 4 pg/mL). A CSF examination revealed a
normal initial pressure, as well as the following findings:
cell count, 70/uL (60 monocytes and 10 polymorphs); pro-
tein, 209 mg/dL; and glucose level, 28 mg/dL (blood glu-
cose, 110 mg/dL). MRI revealed the absence of high inten-
sity signals in the posterior pituitary lobe on sagittal T1-
weighted images (Fig. 3a) and normal intensity in the hypo-
thalamus on axial fluid-attenuated inversion recovery images
(Fig. 3b). A bone marrow aspirate sample showed normal
cellularity with no increase in blasts or hypoplasia of the
erythroid lineage. Neither nuclear p53 nor CD34 im-
munostaining was detected in hematopoietic cells. A karyo-
typic analysis revealed 46,XX (20/20 cells). The patient did
not exhibit any evidence of dehydration or heart failure.

The patient was diagnosed with STADH, which was asso-
ciated with the recurrence of NSD. The administration of
cyclosporine was initiated at a dose of 150 mg/day, as
second-line therapy in combination with prednisolone and
3% sodium chloride (Fig. 2). On day 45, the patient’s neu-
rological symptoms improved, her CRP level normalized,
and her serum sodium level was 136 mEq/L (serum osmo-
lality, 279 mOsmol/kg H,O; and urine osmolality, 340 mOs-
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Figure 3. The MRI findings. (a) Sagittal T1 weighted images from brain MRI showed the absence
of high intensity signals in the posterior pituitary lobe. (b) Axial fluid-attenuated inversion recovery

(FLAIR) images showed normal signals in the hypothalamus.

mol/kg H.O) (Table). Her serum IL-6 level was 6 pg/mL.
Recurrence was not detected and the patient was dis-
charged on day 70. The patient’s condition has remained
stable for 1 year without recurrence with the administration
of cyclosporine (200 mg/day) and prednisolone (5 mg/day).

Discussion

NSD has been identified as SD with CNS involvement
characterized by multisystem neutrophilic infiltration. A pa-
tient with MDS (RA) presented with cutaneous manifesta-
tions of SD, and subsequently showed aseptic meningitis,
which was compatible with a diagnosis of probable NSD,
according to the criteria proposed by Hisanaga et al. (7).
The patient’s clinical features are summarized as follows: re-
current encephalomeningitis accompanied by fever, erythe-
matous plaques on the legs, which histologically showed
predominantly neutrophilic infiltration of the dermis, the ab-
sence of leukocytoclastic vasculitis, cutaneous vasculitis, and
thrombosis, which are present in BD, and positivity for
HLA-B54 and Cwl1, but negativity for HLA-B51 (7, 8).

In addition to occurring in the dermis, SD may occur in
other organs, including the eyes, lungs, liver, kidneys, gas-
trointestinal tract, bone marrow, and muscles, even in the
absence of skin lesions. NSD is rare and may present with
different manifestations, such as aseptic meningitis, encepha-
litis, brainstem lesions, CSF changes, and psychiatric symp-
toms. Laboratory investigations often reveal peripheral blood
leukocytosis and elevated CRP levels, and CSF studies gen-
erally show a slight increase in protein and mild-to-moderate
pleocytosis. However, in MDS patients with cytopenia or
neutropenia, such as the present case, a laboratory analysis
may not show obvious peripheral blood leukocytosis or
pleocytosis in the CSF. The MRI findings may be normal or
demonstrate abnormal signal intensities in various CNS re-
gions, without site predilection (9). The initial presentation
is generally typical skin lesions followed by neurological in-

volvement after days, months, or years. However, cases with
an opposite presentation or simultaneous skin and nervous
involvement have also been reported.

SD is divided into three types: classical (or idiopathic),
malignancy-associated, and  drug-induced SD (1).
Malignancy-associated SD, which accounts for only 15-20%
of cases of SD, is most often associated with hematological
malignancies, particularly —acute myeloid leukemia
(AML) (13, 14). Previous studies have reported a relation-
ship between SD and MDS (2-5), and noted that SD may
occur as a paraneoplastic condition of MDS. A relationship
between autoimmune disorders and MDS (15), as well as
profound abnormalities in chemokines leading to a pro-
inflammatory milieu in low-risk MDS, has been reported.
Kulasekararaja et al. divided patients into two groups ac-
cording to their clinical features: acute non-relapsing SD
and chronic relapsing remitting SD (16), with the latter po-
tentially associated with low-risk MDS. In the chronic re-
lapsing remitting SD group, eruptions were associated with
severe systemic upset, including fever, chills, lethargy, and
debility (4), and although corticosteroids were effective, a
reduction in the dose of prednisolone resulted in the relapse
of SD.

In our case, the reduction of the dose of prednisolone re-
sulted in the first occurrence of NSD; the patient had recur-
rent NSD with SIADH that required second-line therapy.
SIADH is relatively rare, but occasionally life-threatening.
Papapostolou et al. reported a relationship between SIADH
and the absence of a normal hyperintense signal in the
neurohypophysis on MRI (17). The general causes of
SIADH include disorders of the central nervous system,
such as meningitis and trauma, malignant disease, lung dis-
ease, and drugs (10-12). The elevation of serum IL-6, which
activates ADH secretion and induces SIADH, may be one of
the mechanisms involved (18). The recurrence of NSD has
rarely been reported to cause hyponatremia or SIADH.

The pathogenesis of NSD remains unclear. Neutrophil and
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other inflammatory cell activities are influenced by many
cytokines and chemokines. The pathogenesis of SD has been
suggested to be driven by T helper cells through the produc-
tion of cytokines, which were found to be significantly ele-
vated in the serum of patients with SD (19). Moreover,
Kimura et al. reported that the levels of Thl cytokines, IL-6
and IL-8 in the CSF were important markers of disease ac-
tivity in patients with NSD (20). In the present case, the pa-
tient’s serum IL-6 level increased when SIADH developed
with the recurrence of NSD, and decreased after the treat-
ment of NSD; thus, cytokines such as IL-6 may be associ-
ated with NSD and SIADH.

Systemic corticosteroids are a highly effective treatment
for SD and NSD, while other drugs (potassium iodide, col-
chicine, dapsone, indomethacin, and cyclosporine) may be
used as a second option (21). Although CNS involvement in
SD is typically benign and transient, disease recurrence has
been reported in 50% of cases (9). Cyclosporine, a cal-
cineurin inhibitor, mainly suppresses T cells by downregu-
lating transcription factors and also represents a therapeutic
agent for low-risk MDS. Thus cyclosporine was effective for
the treatment of steroid-resistant NSD in our MDS patient.

In the present case, there were potential causative factors
for SIADH other than NSD, including MDS and drugs. The
relationship between malignancies such as MDS and SIADH
was weak because the patient’s MDS did not progress at the
onset of NSD and because SIADH improved after the treat-
ment of NSD. Furthermore, the patient was not treated with
drugs responsible for STADH (i.e., chemotherapeutic or an-
tiepileptic agents). Other causative factors, such as pulmo-
nary lesions or a massive water intake, were also excluded
in this patient.

To the best of our knowledge, this is the first report of
SIADH associated with NSD. Although SIADH is rarely as-
sociated with NSD, NSD may be casually related to this
syndrome. An awareness of the possible neurological com-
plications of NSD is important for avoiding unnecessary
therapies for other forms of meningoencephalitis and for
successful treatment with systemic corticosteroids. More-
over, since hyponatremia is the most commonly observed
electrolyte disturbance, the identification of hyponatremia,
the diagnosis of SIADH, and appropriate treatment result in
clinical improvement. The present case reinforces the value
of the early evaluation of neurological symptoms and hy-
ponatremia to reach a diagnosis, to allow for the prompt in-
itiation of appropriate treatment, and to achieve successful
therapeutic management.

The authors state that they have no Conflict of Interest (COI).
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