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Hemophagocytic lymphohistiocytosis (HLH) is characterized as
a disorder of inappropriate proliferation of lymphocytes and mac-
rophages, leading to multi-organ failure. HLH consists of two
forms. The primary and familial hemophagocytic lymphohistio-
cytosis (FHL), inherited as an autosomal recessive trait, is typi-
cally seen during infancy and early childhood and is almost
invariably fatal without appropriate management. A secondary
form of HLH occurs mostly associated with viral or other infec-
tions in apparently immune-competent hosts, or with collagen
diseases or malignant tumors in patients associated with immune
dysfunction."” Both types of HLH may develop during the neo-
natal period, but reports of preterm HLH infant cases are very
rare.”"? Although the new diagnostic criteria for HLH have been
recently proposed in the HLH-04 protocol,' there remains a dif-
ficulty in diagnosing HLH in preterm infants, especially in
extremely-low-birthweight infants (ELBWI). We present here an
ELBWI with trigger-unknown fatal HLH and discuss the diag-
nostic difficulties in such subjects.

Case report

A male infant was bomn to a 30-year-old mother by emergency
* cesarean section at 24 weeks of gestational age due to premature
rupture of the membranes with a suspicion of intrauterine infec-
tion. He was the first boy of healthy and unrelated parents. His
birthweight was 596 g, and his Apgar score was 1 at 1 min and 4
at 5 min. Although respiratory support with mechanical ventila-
tion was needed over 1 month due to a development of chronic
lung disease, his general condition was stable. On his 37th day of
life, he suddenly developed lethargy, followed by pale skin color
and peripheral coldness. His postconceptional age was 29 weeks
with a bodyweight of 812 g. A blood gas analysis showed pH of
7.036, partial pressure of carbon dioxide (PCO,) of 96.6 mmHg,
base excess of —8.0mEq/L, and bicarbonate (HCO;.) of
25.3 mEg/L. His complete blood cell count showed red blood
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cells, 3.08 x 10%mm?, hemoglobin, 9.0 g/dL, hematocrit, 28.2%,
white blood cells, 9.33 x 10*/mm?®, and platelet, 10.3 X 10%/mm?>.
Hepatic transaminases were not elevated at that time. Intravenous
antibiotics were started to treat presumptive sepsis. The ultra-
sonography showed neither intracranial hemorrhage nor bleeding
into the abdominal cavity. Metabolic acidosis and hyperkalemia
due to anuric state progressed in association with diffuse edemas
and marked abdominal distension. We were unable to determine
whether or not the patient had splenomegaly. Eight hours after
the onset of symptoms, blood gas analysis showed pH of 6.926,
pCO; of 54.8 mmHg, base excess of —21.7 mEq/L, and HCOs.
of 11.1 mEqg/L. Anemia and thrombocytopenia progressed, and
hemoglobin concentration and platelet count decreased to
4.3 g/dL and 5.3 x 10%mm?, respectively. The patient died 47
hours from the disease onset. Cerebrospinal fluid investigation
was not performed. It should be noted that his body temperature
was normal during the entire clinical course. Permission for
autopsy was not obtained, however it was possible to examine
blood samples obtained at the final moments of the patient’s life.
The data showed significantly elevated aspartate aminotrans-
ferase (4408 U/L), alanine aminotransferase (348 U/L), lactate
dehydrogenase (17 360 U/L), serum ferritin (151 466 ng/mL,
normal 30-490 ng/mL), and soluble interleukin (IL)-2 receptor
(1750 U/mL, normal 220-530 U/mL). C-reactive protein and
triglyceride (14 mg/dL) were within normal ranges. The concen-
trations of serum cytokines were measured and each reference
range was according to the manuscript." Serum IL-6 and IL-10
were increased enormously up to 94 244 pg/mL (normal
<19.9 pg/mL) and 570 pg/mL (normal <14.2 pg/mL), respec-
tively. Values of serum IL-2, IL-4, interferon (IFN)-y, and tumor
necrosis factor-o. were 3.4 pg/mL (mormal <4.5 pg/mL),
2.6 pg/mL (normal <15.0 pg/mL), 16.7 pg/mL (normal <42.9 pg/
mL), and 134 (normal <I1.1pg/mL) pg/mL, respectively.
Peripheral blood smears were found to show numerous
vacuolated hemophagocytes (Fig.1). Upon retrospective
re-examination, hemophagocytes were also detected in the
peripheral blood smear at the disease onset. These results
strongly supported the diagnosis of HLH, nearly fulfilling the
recently proposed diagnostic criteria:' definitely four of the eight
requirements plus evidence of hypercytokinemia. Regarding pos-
sible triggering factors, no bacteria were isolated from cultures of
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Fig.1 Vacuolated hemophagocyte shown by solid arrow detected in
peripheral blood.

the blood, throat swab or stools. Serum antibodies were negative
for adenovirus type 7, parvovirus B19, herpes simplex, cytome-
galovirus, and Epstein—Barr virus. Polymerase chain reaction
testing was carried out and no viral DNA for parvovirus B19,
herpes simplex, cytomegalovirus, Epstein-Barr virus, or
enteroviruses was detected in his serum.

Discussion

Patients in an immunosuppressed state are known to be at risk of
developing HLH.? Although preterm infants are potentially in an
immunocompromised condition and thought to be more likely to
develop HLH, case reports of such subjects are rarely noted.”"
We have collected a total of seven preterm HLH cases from the
English-language medical literature, including the present case.
Median gestational age and birthweight were 30 weeks (range;
24 to 33) and 1402 g (range; 596 to 2320), respectively (Table 1).
Recently, new diagnostic criteria for HLH were shown.' The
clinical and laboratory criteria, and molecular diagnosis are listed
in Table 1. The diagnosis of HLH can be established if one of
either (i) or (ii) below is fulfilled: (i) a molecular diagnosis
consistent with HLH; (ii) five out of the eight criteria shown in
Table 1 are needed to diagnose a case as HLH if the molecular
diagnosis is not performed. Cytopenias greater than or equal to
two cell lines were detected in all cases. Splenomegaly was
shown in eight of the eleven cases. Hemophagocytosis was
detected in nine of the eleven cases. On the other hand, other
clinical and laboratory criteria were not shown in great detail.
Most strikingly, fever was noted only in one of the eleven cases.
Regarding fever, it is said that the pathways of febrile response
are not well developed in premature infants.” Therefore, fever
may not be a useful parameter in the diagnosis of preterm infants
with HLH.

Establishing the diagnosis of HLH in preterm infants is indeed
very difficult. The quantity of blood sampling is limited in these
cases so uncommon procedures are sometimes utilized, such as
bone marrow aspiration. Furthermore, neonatologists may not be
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Table1 Summary of clinical characteristics in eleven preterm infants with hemophagocytic lymphohistiocytosis

Patient No.

Clinical features

Present case

23 3% 4 5 6° 7 8’ 9° 10"

13

24
596

31
1990

No

24
732

No

23
616

28 33 31 29 33 33 30
1050 2320 1200 1402 1675 2190 1490
No Yes No No No No No No

Gestational age (weeks)

Birthweight (g)

Fever

No

No/Not determined

Not determined
Yes

Yes
Not determined
Not determined

Yes
Yes

No

Yes
NA/NA
Yes

NA
Yes

NA

No

Yes/Yes

Yes
Yes
No

Yes
Yes
Yes
No

Yes
Yes
Yes/NA
Yes
NA
Yes
NA
NA

Yes
Yes
Yes/Yes
NA
NA
NA
Yes

No/Yes

Yes
Yes
Yes
NA
NA
NA
NA

Yes/Yes

Yes
Yes
Yes
NA
NA
NA
NA

NA
Yes
NA/NA
Yes
NA
NA
NA
NA

No/NA

Yes
Yes
Yes
NA
NA
NA
NA

Yes
Yes
No/NA
Yes
NA
NA
NA
NA

No/NA

Yes
Yes
Yes
NA
NA
NA
NA

High value of serum soluble 1L.-2 receptor

Hypertriglyceridemia/hypofibrinogenemia
Molecular diagnosis for FHL

Hemophagocytosis
Low or absent NK cell activity

Splenomegaly
Hyperferritinemia

Cytopenias

Reference ranges for laboratory tests were according to those of each article.

FHL, familial hemophagocytic lymphohistiocytosis; IL, interleukin; NA, data not available; NK cell, natural killer cell.



familiar with the diagnosis of HLH in preterm infants. Therefore,
they may misread the symptoms of HLH as those of sepsis. In
preterm infants who are unresponsive to antibiotics, together with
cytopenias and splenomegaly, the differential diagnosis of HLH
should be considered.

The pathophysiology of HLH is explained by hypercytokine-
mia.! However, no data were available for serum cytokine pat-
terns in ELBWI with HLH. In the present case, we first
determined the serum levels of various cytokines and discovered
extremely elevated values of IL-6 and IL-10. On the other hand,
a concentration of IFN-y was within the normal range. This
pattern is different from previously reported pediatric virus-
associated HLH cases.'? It remains to be determined whether this
cytokine pattern is specific to HLH in ELBWI or if it is related
with any specific infectious agents. Further studies are required to
clarify the cytokine pattern in cases of ELBWI with HLH.

Regarding hemophagocytes, detection of activated macroph-
ages on the peripheral blood smears may be helpful for diagnos-
ing HLH, as previously reported in neonatal HLH cases* and as
confirmed in our case. Careful reading of the peripheral blood
smear is important for the diagnosis of HLH in such subjects.

Although HLH, especially FHL, has been a fatal disease,
survival with HLH has dramatically improved during the last
decades.'® Therefore, it is important to be aware of the possibility
of HLH in preterm infants, because the disease is treatable.” As
delayed diagnosis of HLH results in high mortality, neonatolo-
gists should keep in mind the possibility of the disease in any
preterm infants showing cytopenias with splenomegaly being
supported by laboratory work-ups for blood smear examination,
serum ferritin, soluble IL-2 receptor, and, if possible, serum
cytokines. Finally, for all preterm HLH infants, a differential
diagnosis of FHL employing recent molecular diagnostic tech-
niques is essential, even if no specific family history is present.*
Unfortunately, we did not perform molecular studies on the per-
forin or other responsible gene mutations to rule out hereditary
disease in our case. We hope that our report may facilitate access
" to a prompt diagnosis and appropriate therapeutic measures for
preterm infants with HLH.
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vaccination.

Due to recent domestic measles outbreaks in Japan, the Japanese government has mandated measles
vaccination at ages 14 and 17 since April 2008. Since then, the number of people receiving measles
vaccination has increased in Japan. Measles vaccination may cause serious neurological complications
including encephalopathy, although the incidence is very low. We report here an adult case of posterior
reversible encephalopathy syndrome (PRES) and myeloradiculoneuropathy following measles vaccination.
Brain MRI demonstrated typical findings of PRES, high intensity signals in the occipital lobes on FLAIR
imaging, isointensity signals on diffusion weighted imaging, with an increase in the apparent diffusion
coefficient (ADC). Vasoconstriction mainly in the posterior cerebral arteries was detected by MRA. Physicians
should keep in mind the possible occurrence of PRES and myeloradiculoneuropathy following measles

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

Measles is one of the best known neurotropic viruses. Postinfec-
tious encephalopathy occurs in approximately 0.1% of patients with
natural measles infection and shows a mortality rate of 10% to 20%.
The majority of survivors have residual permanent CNS impairment.
Measles vaccination also causes serious neurological complication
including encephalopathy, though the incidence is very low at
approximately 0.0001% [1]. Domestic measles outbreaks in Japan
have occurred in 1998, 2001, 2006, and 2007 [2]. The Japanese
government has mandated measles vaccination at the ages of 14 and
17 since April 2008. Since then, the number of people receiving
measles vaccine has increased in Japan.

Posterior reversible encephalopathy syndrome (PRES) is a disor-
der showing typical radiologic findings of bilateral gray and white
matter abnormalities in the posterior regions of the cerebral hemi-
spheres [3-8]. Typical clinical symptoms include headache, convul-
sion, loss of consciousness and visual disturbance. We report here an
adult case of PRES and myeloradiculoneuropathy following measles
vaccination.

* Corresponding author. Second Department of Internal Medicine, Division of
Neurology, Faculty of Medical Sciences, University of Fukui, 23-3 Matsuokashimoaizuki,
Eiheiji-cho, Yoshida-gun, Fukui 910-1193, Japan. Tel.. +81 7776 61 3111x2300;
fax: +81 776 61 8110.

E-mail address: hamano@u-fukui.ac.jp (T. Hamano).

0022-510X/$ - see front matter © 2010 Elsevier B.V. All rights reserved.
doi:10.1016/j.jns.2010.08.054

2. Case report

A healthy 19-year-old university student received measles
vaccination. After 8 h, she felt itching on the bilateral thighs, which
gradually changed to pain. Over the next 3 days, pain with itching
gradually expanded to include her back and four extremities, and she
developed difficulty in handling chopsticks. Four days after the
vaccination, the pain became severe, and spread over her whole body.
Three of her school mates who underwent measles vaccination from
the same lot also experienced similar itching of the thighs, however
those cases were mild and subsided quickly.

Her blood pressure (BP) was 145/99 mmHg, which was higher
than usual (90/60 mmHg). Pulse was regular at 78/min, and body
temperature was 36.8 °C. Neurologically, the consciousness level was
alert and she showed normal mentality. There were no meningeal
irritation signs or symptoms, including headache. She did not show
any abnormalities of the cranial nerves, including visual field and
acuity. She showed mild to moderate weakness of the upper and
lower extremities. Deep tendon reflexes were decreased in her four
limbs with bilateral positive Chaddock signs. She showed disturbance
of touch and pain sensations below the C6 level. However, vibratory
sensations were normal. There was a decreased secretion of sweat
below the T1 level. She also complained of difficulty in urination.

Laboratory studies of CSF showed elevated protein concentration
(51 mgy/dl) and IgG index (0.74; normal level <0.65) with a normal
cell count. Serological tests for collagen diseases and anti-ganglioside
antibodies were all negative,
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Nerve conduction study demonstrated elongation of the distal
latency of the F wave in the median nerve. Delayed motor conduction
velocity in the tibial nerve and low amplitude of the sensory nerve
action potential in the sural nerve were detected.

She presented with dysesthesia on the left side of her face and oral
cavity on the 10th day after onset. To rule out the brainstem lesion,
brain MRI was performed on the 12th day after onset. FLAIR imaging
of brain MRI (GE-Signa, 3 T, repetition time/echo time 10002/121.3)
demonstrated high intensity signals in the white matter of the
bilateral occipital lobes (Fig. 1a). On diffusion weighted imaging, this
lesion showed an iso-intense signal (Fig. 1b), with an increase in the
apparent diffusion coefficient (ADC) indicating vasogenic edema
rather than cytotoxic edema (Fig. 1c). MRS demonstrated a normal
pattern, including an absence of lactate elevation. These findings were
compatible with PRES. MRA showed narrowing of the posterior
cerebral artery, indicating arterial vasoconstriction (Fig. 1d). Contin-
uous arterial spin labeling (CASL) perfusion images were obtained as
demonstrated by Kimura et al. [9]. The method was performed using
arterial spin labeling with electromagnetically labeled arterial water
used as a freely diffusible intrinsic tracer to demonstrate cerebral
blood flow [9]. CASL imaging detected hypo-perfused regions in the
bilateral occipital lobes with left side dominance (Fig. 1e arrow).

The patient received steroid pulse therapy (1 g/day) for 3 days
beginning 11 days after onset. The neurological symptoms gradually
subsided, and BP also returned to the usual levels (90/56 mmHg)
within 3 days after steroid administration. MRI and MRA findings
returned to normal after steroid therapy (Fig. 2a and b).

3. Discussion

Clinical, electrophysiological and MRI findings suggested PRES and
myeloradiculoneuropathy. Guillain-Barré syndrome (GBS) following
measles [10], rubella [11], influenza [12], and poliovirus vaccination
have been reported. Along with the GBS-like symptoms, this patient
showed neurological signs suggesting spinal cord involvement includ-

Fig. 2. After methylprednisolone pulse therapy, FLAIR imaging on MRI demonstrated
that high intensity signals in the occipital lobes were improved (a). MRA demonstrated
that vasoconstriction of posterior cerebral arteries was also improved (b).

ing sensory disturbances below the C6 level, and bilateral positive
Chaddock signs. Mihara et al. reported post infectious myeloradiculo-
neuropathy mimicking GBS with cranial nerve involvement associated
with human herpes virus 7 infection [ 13]. Actually, an autopsied case of
inflammatory polyradiculoneuropathy with spinal cord involvement
following hepatitis B vaccination [ 14] has been reported. The possibility
of acute disseminated encephalomyelitis (ADEM) was also suspected in
this patient, but MRI findings in this patient were typical for PRES, and
the interval between measles vaccination and onset was only 8 h. In
cases of ADEM, it usually takes 2 days to 4 weeks after vaccination [15].
In fact, there are two similar reports of PRES occurring acutely during
influenza A infection [16,17].

PRES has been induced under many conditions, e.g. transplanta-
tion [18], infection, including influenza A [16,17], sepsis, shock,
toxemia, pregnancy, autoimmune disease [8], and chemotherapy. As
one of the triggers of PRES in this patient, rapid change in BP due
to autonomic dysfunction of myeloradiculoneuropathy induced by

Fig. 1. FLAIR imaging (GE-Signa 3.0 T, repetition time/echo time: 10002/121.3) on MRI detected high intensity signals in the occipital lobes with left side dominance (a). Diffusion
weighted imaging (repetition time/echo time: 6000/64.6) showed an iso-intense signal (b). However, increase in the apparent diffusion coefficient (c) was observed, indicating
vasogenic, rather than cytogenic edema. These findings were compatible with posterior reversible encephalopathy syndrome. MRA showed vasoconstriction of the posterior cerebral
arteries (d: arrow). Continuous arterial spin labeling (CASL) perfusion images detected hypo-perfused regions in the bilateral occipital lobes with left side dominance (e: arrow).
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measles vaccination was suspected. Van Diest et al. reported a patient
having both disturbances, GBS and PRES. The authors speculated that
acute arterial hypertension, probably caused by autonomic dysfunc-
tion in the context of GBS, may have been the cause of PRES [7]. The
authors also indicated that one other possibility was the influence of
cytokines produced in the context of GBS, on permeability of the BBB.

Although the hemodynamic mechanisms underlying PRES are not
yet clear, three theories have been proposed to date. 1) The current
more widely accepted theory suggests that severe hypertension leads
to failed autoregulation, subsequently causing hyperperfusion with
endothelial injury/vasogenic edema. 2) The earlier, original theory
suggests that hypertension or rapid BP change leads to cerebral
autoregulatory vasoconstriction, ischemia and subsequent brain
edema [3-5]. 3) More recently, it has been suggested that the
immune system triggering with T-cell activation, endothelial activa-
tion, and T-cell trafficking, accompanying vasculopathy with vaso-
constriction leads to sustained hypoperfusion and PRES edema [18].
Vascular endothelial growth factor (VEGF) expression was observed
in reversible encephalopathy after cardiac transplantation [18]. In this
case, reversible vasoconstriction mainly in the posterior cerebral
arteries was detected by MRA, and hypoperfusion in the bilateral
occipital lobes in the setting of BP elevation was detected by perfusion
imaging using CASL. Based on these findings, the latter two theories
are more likely, at least in this patient.

Aydin et al. reported a 9-year-old boy with PRES and Adie's pupil
association that occurred after measles vaccination [6]. This patient
presented with diminished deep tendon reflexes, with bilateral
pyramidal signs, like our patient, but there was no description
indicating any change in BP in that patient [6].

To our knowledge, this is the first report describing an adult case of
PRES and myeloradiculoneuropathy following measles vaccination.
Cases demonstrating neurological complications including PRES and
myeloradiculoneuropathy following measles vaccination should be
accurnulated and carefully examined.
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BIzkAFrrLiEE |

BB ETRT. A) 2EEOY T2y P2 MIEEECRE S
LT, EEOMEHEET LR CESEEER e CHELT A

L DORTFFEARE L THC 25625 5. @D [GluR(1(NR 1)
; +GluRe 2(NR 2B)] 2 58 & ¥ /- HEK #ifg 2 5K & ¥ 5 5513,

P

lELsic

#IL NMDA (N-methyl-D-aspartate) Bl 7V ¥ = VEEZBEHEFED
BIfR Y B ARER X, EkoiiaRidc X 2 FEBERER L L
IZEZ2D, AETUHELBENIEEEMET, FEREIKERNLIVWI LT
BEFEEINTWS,

NMDA B 5L & 2 VEESEA

TNy I vBRES (GUR) HBEEEVETCHE VY I VEE
DEEET, AAVF v 2NE L REBPBEET 2D, A3V F v
ZVE GluR (3 ZEE 2912 NMDA & & non NMDA Bz 338 &
W 2y ZDOBEFEN» S DML E Ty F DBEFERD»S
DRENHBH, TTR, Fv b, b FOEEFEFNICIIDEDE
AE»SHE. A FVFr2ABCUR /LY I VEEMBEET R L
MEEEVKELL, BA AV BRNICERIY 2RI AT v
FIVER L T3 NMDA & GluR &, %478 L 723 GIuRC1(NR 1)
&, GluRe1-4(NR2A-2D) % 3 \»id GluRy 1-2(NR3A-3B) &
Vol Ty b4 0EE L4 BEEAER)EEZ LD (K
1A, B), 4 AV F v RILELTHEELTVSD, BLAOY T2y
FEENRY—vDHBEINTWSE(F1C), HLOYT2=v
1X, HBESICH B NKD S 4 DOBEEBESM %42 T, Mgz C
ROREFEET2HEEEL L >TWB(H1A).
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§ | @0% GluRe 2K, GluRe 2 2EAFHD & 2 L HEL 4 4
vy D
| NKEHEL T RGBT S,

E bk
HHETADA - BEERe Y —

A) NMDA%EW#EAW 9 BIMIRREOHNDAR B 1)

@ [GIuRZT (NR1)+GIuRe 1(NR2A) 1£ 4R &9 B i1k
@ [GIuRZ1 (NR1)+GIuRe2(NR2B) 15 4R &3 B Hifk

B) NMDAZEEDEH T 1yh w9 Bk
R T ERRET DG
®#iGluRe2 (NR2B) Hifhk
A TAZYRDERA VERBEET B

@HGIURGT (NR1)-NTHitk -}

B#EGIURCT (NR1)-CTHitk i

®#iGluRe2 (NR2B) -NT24 &

@D#GIuRe2 (NR2B)-M3-4$i {4

@#GIuRe2 (NR2B)-CT! itk e\
i peaaAA

g HAoR B B
Methods LB I
@®@: Immuno-cytochemistry I
@ Immuno-blot
@-®:EUSA (NR1)

E 2 NMDA ® GluR (CH T 2 EDHE & ZORE IR
RERE I N TS NMDA T GluR Icxf 2 HifE L 2 DHER

NMDA # GluR HA&@FHiE FeZDH NMDAR #ifk) &, B) &4
Taizy baFREMTHEL T 206855 #HFEZE5IC, 7
1oy FEREHARLT3HM64E, Y722y FO—HOF AL
GluR{ 1 and or GluRe 2 DMIFAN F X 14 v 2 FIR L T 2HilETH 3.

HiETH 2, ®DH GluRe 2-NT 2 Hifkiz, GluRe2 &FDMELS

A F v F ¥ 2UE GluR O¥EREIZ SR IC 7z 0, LTI 13m0
BB, >+ 7 ATSE, - 2F, #EaEEScEsL,
PR fREREE ORI ICEE T 2 1134 OFENT S LTy
53‘4)

#i NMDA ® GluR HitEDHE

NMDA ® GluR 234 5D H# 7 2= } ﬁ>67::5%1§1$%ﬁ76
HEEEED -, NMDA B GluR (¥ 2Hifk & v ) B4, 48
OHEIEEN 2357 FifksEic A wéﬁﬁwaﬁﬁfm L,
A) 2BUEDY 722y FH 643 NMDA # GluR @éﬁi%ﬁ
JR& LTBRYEY 254, B) NMDA B! GluR #HAHZHERT 264
DY 7a1zy bEFEL L TEET3HBICANENS (F2).,

A i3 Dalmau 5 NMDA B GluR #&#%2R# T 24T, B
AT “Hi NMDA ZEBHFE” EMEITNTERY, - oHiEid,
HEK #ific %% ¢ % [NR1+NR2B(NR2A)]® NMDA #
GluR &KL IIRIET 525, NR1$ 5\ i3 NR2B(NR2 A) Bl
P71y bERRIGLEWHEL L TRESI N, LALRET
i#, ELLTNRI(GUR()D NKEB#L T3 L 3h, HHE
D72 WEEFIR R IS DIEBIIC b HDH> > Tl 33910 |

B ® NMDA I GluR 4 72=v } %?&%?5&1{4&'& NMDA&
GluR 2B T 296 TH b, [EEDOH NMDA & GluR #ifkcdh 3.
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A DBRERDES

1. BRERE
TBEF, BLER. RERE. 08
DR, FREBEERE. HoX3
R, tAR, HHAE, 4¢
2. icieEE

3 RYmES

4. BiEREE

#1400 T P OELE SRR LR

D. Ii;&#iGluRe24i (K
(IgG or IgM)

B. ¥F MR AEIR

C. SHHEER

B3 MAEANARIMEZEDER MR

21 O ER "

B N . -l (NHALE) DBSBRIER £ 1 GluR: 2 16
4 B ANE S D | A) TRFEROEE, 1~4 DEROVLT
6 DElRs oDammER) —— b BHREOBR OB TR L%

DELHES Tg g Rl & DRFIERSB D & Lz, B) NHALE
12 S L FEF OHFMIBIER, C) NHALE EHIO A
e TE R MEMEEROERERHE, MEEREER

E. 88 GIuRe 257 (K
(IgG or IgM)

REEEY

F. 86 %1 GIuRe 2 1%
5t SE 1B 3% (IgG - 1gM)

z¥ o Bt LT, ¥ LSEM (standard er-
ror of the mean) T~ L7z, D) NHALE 5l
DINETDOH GluRe 2 FdED 1gG B & 712
IgM BUDSPBHE & % o 7z HeE %, SHH(0~20

1

B+ °

AA) - B (21~60 75 H) - 1BEH (61 %H |
LIR) i3 TR L%, B8 8H27

—
%1(56.3%) T IgG £ 7-13 IgM HlED BT
! 'g H 7. E) NHALE EF 0B T D
GluRe 2 FifFfaiEE ~ 208 - BEEH - 84
Bz 7 TR L7, F) NHALE fEfl o B
i e - FT GluRe 2 FLiEMBHE & 2> 2B H % 16
acute chronic acute recove) chronic 0- 5 6-10 11-15 16-20 . —
o 60_7,: 5:'5.%: 51.8% 41.40/::y 28.6% —— B IgMBIZEICRT,
(27/48) (17/28)  (13/23) (29/56) (12/29) (6/21)
A. Acute stage == B. Chronic stage
Z
Plasma Antibodies against & Plasma Antibodies against
cell microbes cell microbes
/ AV
= ‘c:{ ¥ _ Z 7
Yy /Au/mmibodies GluRe2 4 ¥ NMDA & GluR #ifh& NHALE O
Y ":1 against GluRe2 mEE(EBESWLD)
/_' ¥ /< Y MEFRICTELZNKRIEL—72EFT3
7 LY e e ow < # GluRe 2 ik 13, MEMBIFIOME A & ic
RN i Y- - =2 £ b SR EHRER ICE D 1 5 220 AR AE
—_— // - & Ba 506 g6 RICHET 225(A), B - BERICL S
\,fﬂf\ - @- T Neumn ( EMEMEIFIDEFEIC L D FERF TET L
Neuron | Ng“";:a' Excitotoxicity? . (B), FERDEIET 2HREEEL TS
\ eal

A, B &DET “IKEDH NMDA & GluR #ifF” & FEY, Dalmau it
29T NMDA 244 “HAE" il (HEOH NMDA & GluR #1
) LIPS i 235D,
SEmi% & NMDA E GluR ik
N R 2 BB RN - BOE (non-herpetic acute limbic
encephalitis, NHALE) T3, I+ #i GluRe 2 ¥ifEk (1gG £ 7= &
IgM) i3 2D S BHERIICH 60% 12 A b0, BERSHT GluRe 2 #ii
12 BHEEEICH 50%, EHEHAICK 40%, MBYERRICHI 30% & REEIC
BT 52 (M3D~F)!I~Y M+ T &7 GluRe 2 2 FDIBA >
BEEEFIE N —7 LT 25 GluRe 2HUEIE, YA FAA v EDE
Lz & 2 mEMEM oBEE N L THIERERICEN Mo h 0 Al
BRSUERICE ST 208, EEH - B2 2 L INEAKBIF D&
BT X OB P TR T B RBRHEZ A TV 2 (R 4141,
SREFVESHSER% LI NMDA & GIuR itk

HAUDN, REEFHER M) EAVRREREDRRBR
{nori-herpetic acute limbic encephalitis with ovarian teratoma,
NHALE-OT)19 10 24 #1861 - > > T NMDA % GluR < B¢
SHUEEMAETL, #1 GluRe 2 Hifk (K 2 ®) i 40.0% DEEFI THHE,
1 GiuRe 2-NT 2 #ifh (K1 2 ®) 13 69.2% DIEEF THE, Dalmau &
DETEIC X 541 NMDA B GluR #AHHA (2 @) i3 90.9% DiE

BIThEETH B Z L RZWE L 7Y, NHALE-OT Tl GluRe 2 D&
%67, GluR(1 DMIBESA F XA v 22 b =T LT 24ERE,
BHEONMDABGUR Y 722y b2V b= 7L T 2HELE
FET 2RI H 235718),

X |
1) # #F. £16¥. 2005, 77 : 619-29,
2) Groc L, et al. Proc Natl Acad Sci USA. 2006 ; 103 : 18769-74.
3) &&=, fh. Neuroimmunology. 2009 ; 17 : 245-55.
4) BiEER, . ARARHETIS. 2009 ; 41 : 728-34,
5) EGIEA, i FREEMAEL 2008 ; 69 : 350-8.
6) FAG=EA, ff. FEMH. 2009 ; 70 : 87-96.
7) ®EH#&=ER, fb. Annual Review f94% 2010. =R4EZH ; 2010, p. 85,
8) Dalmau J, et al. Ann Neurol. 2007 ; 61 : 25-36.
9) Dalmau J, et al. Lancet Neurol. 2008 ; 7 : 1091-8.
Niehusmann P, et al. Arch Neurol. 2009 ; 66 : 458-64.
EEER, BANRHELEE 2002 5 106 : 1402-11,
Takahashi Y, et al. Neurology. 2003 ; 61 : 891-6.
Takahashi Y et al. Epilepsia. 2005 ; 46 (suppl 5) : 152-8.
ERER, BEPRHEES, 2008 ; 48 © 163-72,
EAEER. «%&E&ﬁé BREED 7' V% 2 VERR A E CRBFHIEDRE - RIALE - A
BRI BT 2 ERITR, AL 20 55&1!&9?&*4#@?%!#5%%(: A DR
BlEHREE) SRS - BiEO 7V 4 = VERARE CRIEREOR - B -
t"‘iﬁ?})@ﬁkﬂﬂ?‘%ﬁﬁﬁm?ﬁ (H20-Z Z A-—#-021) 845 - SEHABRES. 2009,
p. 1=0U,
Takahashi Y. Ann Neurol. 2008 ; 64 : 110-1.
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Dravet fFEMEEE 1231 % topiramate D IREXIR

ER e BE EAY OEHR B' @E #H—'  wEEET
wHE #HF OKH RZ! TH KRB ARB#HT' EE B

EY Dravet SEHEE 3T S topiramate (TPM) D EERIFE L HRES L7, Dravet FEEF L BW S0/ 11 EH
(71262 8) xREL, B2 VALEEH2HA, k5K 6 ABEEC 2 W AROREEE % &L L.
W AR 285% 2 7 B CONMIL, BEHED 16, S0%ERIERDH 6 B, 50%KMH~ELhAT3
B, BN 1BIThHo7. RE% 67 AEHIZOX 1061T, BIEEKN? 16, 0% ERERDH 76, 50%
ki~ 25, BB THo7. TPM i Dravet ERBO T WM ARIEMRIICER L Bbh i,

BHUEE Dravet FEMZE, topiramate, LLIBEE I A/ D= —TARA

& L & &£

ABRERE I F 7 u=—TADPA (severe myoclonic epilepsy
in infancy ; SMEI) %, 1978 &iC Dravet iZ& H BB E N, #
#3 R EREOSREE I —AEO’BMRD 5 VITHEEM
REMEDER L FLURICEI Y, ObitikI o= —RiE,
FTRRM, BIRELEEL T AOFEHTH L,
SMEI OREIIHTAD AR L THEI®T, BRAMIT
BEITONLARESERT S, I, BRIOZZIME
VL PPboY, BEFELTBERoTWV . AF,
SMEI & {\7- 2Bl - BN EOBRBER L2,
3+ 0= —-REFBALZVERY, KEEZEHLTS
ANEBEIE T A M A (intractable childhood epilepsy with general-
ized tonic-clonic seizures ; ICE-GTC) ¥, #5#] SME (SMEB)
HEYELTHESR, BEAETIZING %A L Dravet FEER
ELTHOLNA LI oTETWVEY,

Dravet EEHIIZDOTRIETH Y, EXHPOLAVLNRT
WEHLBIRTAPARCERT A0, BERFEORE
MEBTH o7z, HE, HXE topiramate (TPM) DAFEITH
THEMUAENLOBEShTWS Y, SEKLIX, BE
AD Dravet EGHBRBEIHNT S TPM OBREHRERFTLL
DTHETS.

I & F&
whe ke T 2 I AR D Dravet ERFBEOD T, HEA

L EST BB T A DA - FEES L v & —/hEH
2 fi B K E RN RREE
ML T 420-8688 BEETREREELL 886
B RRBREETADA - BEERE Y 5 — (FESEF)
(S48 : 2009. 4. 14, FFEB : 2009. 9. 24)

ANRIZHT B TPM OF R L IR REZ ThI L
HEALLT, REFOAEDOBFLIA 11 SIENRE L7, Dravet
ERROBWHLUTO 4B, ORFHCEENEY, @24
WA ERREETVRAY | Bk LRBE, OREFIRHRT
BHCERENG, @ BRI TIORAERIHL RS, il
FoL7fEBE L, CORNTIRESRBED S boKE HLRE,
MARIE (MUER % L), —MRME (unilateral seizure), WHRIE
DRSS & D EERITVRA, BB RAEZ
RRERTVRAREL LTHRo 72,

e 1B (B4, K48) ORBER (FHLSD) 151
2078 (3~7#%A), TPM H5-6AMARER (FH1SD) ik 7.1+
62 (1R~231) Thol: (K1) BFRE,L TPM MsERE T
ORFEET, TWhARENSEIC, 3470 —REM24,
BERIREN 1 FlCBO i, FERRBLTOERNZ
Lol BER 2 A BMOITVRAREORER, RIC1E~
300 BI'¢, AiZ 10 B EERE 5 6, B2 5~10 EOEHT
4R, SEUTIR2EHATH 7.

BERORTA»AELRARME T i3 ESDHERELERL 2
#5, TPM 10~50 mg/day (0.57~2.0 mg/kg/day) CREL, 0
HEIER, PHEYRET Imgke/day ¥ FRRE L CHIMARLA. #
BE#i27BeR5%2 4A, BS54k YABRX AU 2 Y AHOR
PEE B & RACHHEN £ LBRN L, BECHT2EDRAR
TEMH, 15RULRERD, 50%~T5%RERL, S0%RMRBIER
P~ EH~S0BEBMBEEHINFEL, BiEI S0 LML 7
bOEECSELL.

I & £

FGBRMGE 2 A ARICEBRBE TS 11 EFORSE (F
¥+SD) i 2.7+ 1.5 mp/kg/day (1.0 ~ 5.7 mg/kg/day) Th -
7z, TWh AREICHT 2% 50R% 2 P HOBFE L LTE,
RAEMEDT 1 61 (9%), 75% L ESRIERA DT 5 Bl (45%), 50% ~
T5BRAERAH 161 (9%), 50%:Ki~EX 36 (27%),
B 180 (9%) Thot:. Blko 1M1 7A0ORET
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BiLRE gas £45

274
#£ 1 Dravet EERBREORKIFH L topiramate DEHFR
ek | BAAG Bt E Hghtk2 2R BAsatk 6 H A
%2 | 8| £ | IQDQ | HARTAPAK mg/day | 3358 mp/day | RAERAEY | 58 mg/dey | RIFRPE" BifeR
(A) | ) (mg/kg/day) | (mg/kg) (%) (mg/kg) (%)
1| B | 2 4 37 | VPA,CLB 250 (1.9) 50.0 (3.0) 90 100.0 (6.0) 96 ZHE
2| &L | 3 | 85 26 | VPA, Br, CZP 50.0 (1.0) 50.0 (1.0) 33 100.0 (4.1) 75
3] &) 3 1 | 38 [VPA,ZNS,PB 300 (L7) 35.0 (2.0) 10 1250 (73) 10
4| B | 3 4 VPA, PB, CLB 250 (1.6) Btk —50 Bk
5| B | 410 bz::fmg‘:m Br 250 (1.1) | 1500 (63) 28 250 (1.0) 40 BH, £60%
6| = | 6 | 16| 46 Z";:i;mf’mmmp“m’ 500 (1.4) | 1500 (42) 50 2250 (6.4) 50
7| B | 6 9 65 | VPA,Br 500 (2.0) 50.0 (2.0) 75 100.0 (4.0) 9sPLL | EER, ERET
81 & | 7 4 | 54 |VPACLB 125 (0.8) 50.0 (1.5) 75.0 (4.6) 75 HbDE
9| B | 7 3 VPA, CLB 100 (0.6) | 1000 (57) 90 100.0 (5.7) a @tg;o 2)
0] B[ 7 4| 35 |VPA 15.0 (0.8) 55.0 (3.6) 100 450 (2.5) 100 BR, £60&
1| & | 8 | 23 58 | VPA, PB, PHT 500 (1.4) | 1000 (27) %0 100.0 (2.7) 90

VPA : valproate sodium, PHT : phenytoin, PB: phenobarbital, CBZ:carbamazepine, NZP: nitrazepam, CZP:clonazepam, CLB:clobazam, Br:bromide,

ZNS : zonisamide

sRERAEE (B5H 2 7 BOREEN T2 »FOREEN) /K5 2 1 AOREBMERT.

TPM D5 %Pk LTz, Fiz, 50%RiE~EHD 3 610
34 2 Blic BV TRAERFEREFE 25 L VI PRFRS
ni-. 2 Y BEORVENEFOPIRERFRE L 3.6 mg/kg/day T
B0, s0%LLERERS L7 6 ITRFHMFRIL 29514
mg/kg/day (1.0 mg/kg/day ~ 5.7 mg/kg/day) TH o7z,

5 mEEE 6 7 A TCORS5E (FHLsD) (BL- Pl
7o 1 BIEE <) i 45422 mg/ke/day (1.0 ~ 7.3 mg/kg/day,
a=10) Th o7:. BIEMEHN 18 (10%), 75%L ERIER
bt 6Bl (60%), 50% ~ T5%FlEHSD 1 8 (10%), 50%
S~ EHD 2 B (20%), BALAS OB THo/ . 6 W AKOD
SRR O PRER R 2.5 mgkg/day TH ), 50%ELR
R LT 7 BT THEEER T 84169 mgkg/day (27
mg/kg/day ~ 6.4 mg/kg/day) THo7z.

BWERIR s ERICZHoh, FOARE, »528 34,
ES 36, SHE1PTHoz. TOBRORSERIE, 5560
X HBIHICIE 3.6+2.4 mgkg/day (0.8 ~ 5.5 mg/kg/day), BRS
WIEBITIE 2.7+2.4 mgke/day (0.8 ~ 5.5 mg/kg/day), ZHiE
WEHITCIE 4.5 mgkg/day Tholz. sbDE, BRANEER
BETH), BEROBEILVUE, HIVRARTES
gEbREFYIOS. 3, IEFNRECBVWTREER
LRERERED Do

o # =

TPM BBERFE SWFRRTAPART, £ELT ©
BRGNS MUY AF Y RAVONKE LU, QBEMEFE
ANT T AF v ANOHH, @11 = VB/AMPA BTV ¥ X

CESEEONN, @CGABA feBiEOHML ) 4 DR
BEEX ML THTAPAERE2RETZEE20NTWA,
EH T, RORTAPAETHFLZHREIEDONLZNT
AT ABEDRARIE (TRESBARELED) LT
DIMEBREEHED LTV A, REMER TA»ALSA
DT APAERBIT A TPM OFRHIE, E4 ORBRKR
BicEonT, ENE» LB (RESNTE W EFHIOL
ARG N T ANRBEERLTHES DY,

Dravet IEEHEN TA D AREIEFEDR TA» ARITES
HThHY, Ubry—TOBRFEICLIBEEDRY S0%RE
HIH= (responder rate;RR) TA% & bromide @ 33.3%2 R
T, £ 10%BEICE LT, $, FBTRE
25 S N7 lamotrigine &, Guemrini HIZ L3 &, SMEI 8%
D WHTEA L EHESNTVE Y, SEOREICBITAS
TPM DT VRARIEICH T 23R, 2 7 AROREHEE
% 9%, RR 7% 63%, 6 7 BEOBEHERI 10%, RR &
80% L, BEELRERTHREIMERT W, BN EOXXEIC
LBk, Kroll-SegerJ & it 36 FIDBEEIZHER LTV 5 Dravet
fEmBEE s L TPM 2EHL, 20 6 AITHEEONHEE,
F1, RIEMELEDD 286 (18%) T 50%LA LSRR
LEBHTWSY. F72, Coppola & i3 Dravet SEMREFES] 18
Bz TPM 2EAL, 105 (55%) T S0%LlEDRERS %
B LBELTVSY, FHIC Dravet ERBEE ICH L
TPM 2R L, 0%l EREHERIZEFNER 55.6%, 60%
ol EnFNHBECHREShTYVS RUCEE ¥ )
Dravet SEEEEM 11 FICHT 2 EEDRETOREH6 7 A
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50%BIERAE(RR)

VPA ZNS PB CBZ PHT CZP CLB NZP Br TPM

1 Dravet B IS T AMTAPAROHE
BEFE - TPM 2 & 3 SO%RIERARERT. BRI 38 510 Dravet fE
BEEOTVHRARECRT 2 EMBORIERTH S, VPA 32 Fl, ZNS
19§, PB 20 #l, CBZ 16 #J, PHT 13 #], CZP 20 %I, CLB 15 %, NZP
10 #, Bré BITHRE L. TPM 25 EOREORRETHS.
VPA:valproate sodium, ZNS:zonisamide, PB:phenobarbital, CBZ:
carbamazepine, PHT:phenytoin, CZP:clonazepam, CLB:clobazam, NZP:
nitrazepam, Br:bromide.

B RR M 80% L METREFRETB{ONA. 2EL, SN
11 FlEEFDE L, BEMMSE D, SEEFNREH
RLEHICRATAZUALETH S, T, RE~OKE
ownTik, 4BICHELER, BAEHERLLIATER
BELEROT, 159U EDRERD LFITRBE NS E
rBH7. BE~oERE, BYEBEOL, 3670 TRE
L7z,

IFZ O -RECHELTE, BB 1657205
Nz bds, AYBRE*RETAZLETELokd, &
DERTIRIF oo —RIERIMN SO

HEREERDROWELZRIT T 5 &, 1.5 mgkg/day TiE
L 7-fERDS 0% Ll EDRVERA & 8%, 6 mgkg/day Pl EIR
ELTOR S o EFLRONA (H2). ZoZeH
5, SEORETCIIRS R L AMMOMERHES M Tl d o
2. SETICTPM ERE LA OBE LRI Lotz
%\ 3%, Kroll-Seger J 5 {33 3.3 mg/kg/day THEFFL, RR
IR THY, BXMLY SPETEYTH>AZEERL
TwaY, ZOZrps TPM BLEDHEEBLTLEIDR
PR CEIEHTHLLELION, SETHRKEL, $o !
heLEBEEREMTFELVwEELS.

Z ORI, BEHBHERE - MERDHARER (19A-6), &
HEAHEHRARGESLRRITE C (No. 21591342), EAHRBHER
R (H20-Z 25 —4-021), BURESBREKERL Y 7
R EOTREB.

T/, FHRCEL, RELIEBRzVW vt y—3#LE
Bk SHEEEEIIESHVSLET,

X &t

1} Dravet C. Les epilepsies graves de I'enfant. Vie Med 1978;8:534-

Seizure reduction ratio (%)

275

100 ee e, € i, Seizure free
. ' °
®
50+ I
hd °

[ ]
0 1 ] T 1
2 4 6 8

—504 °
—100- TPM# 524 B OBSE (mg/kg/day)

2 #5275 A%0 TPM RSB L ZIERSE

8.

2) EDET, REEM, Ak#—, HFE—, ¥ &H. AR
BEIRETHAROBETAPA. TADABIE 1989;7:
96-105.

3) Fujiwara T, Sugawara T, Mazaki-Miyazaki E, et al. Mutations of
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myoclonic epilepsy in infancy (Dravet syndrome). In:Roger J,
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Montrouge: John Libbey Eurotext, 2005: 89-113.

5) Kroll-Seger J, Pertilla P, Dulac Q, Chiron C. Topiramate in the
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Neuropediatrics 2006,37:325-9,
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center open trial. Epilepsy Res 2002;49:45-8.
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ability, and safety of topiramate in children with partial-onset
seizures. Topiramate YP Study Group. Epilepsia 2000;41 (supp!
1):582-5.

8) Ceulemans B, Boel M, Claes L, et al. Severe myoclonic epilepsy
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516-21.

9) BRES, BRELE AREEIFT /7 U=—TAPADESR
RCL2EFDRCUTLIRE. BESHNERERBDE
(BREWERLRATAER) [LRELEIA70=-TA
DA T DHREROIHOMENE] Tk 19 £F 85 -
TEFFFEEREE. 2008:200-3.
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Effectiveness of Topiramate in Eleven Patients with Dravet Syndrome

Hiroka Takahashi, MD, Yukitoshi Takahashi, MD, Jun Mine, MD, Souichi Mukaida, MD, Mariko Ikegami, MD,
Hiroko Ikeda, MD, Hideyuki Ohtani, MD, Jiro Shimomura, MD, Yuko Kubota, MD and Tateki Fujiwara, MD
Department of Pediatrics, National Epilepsy Center Shizuoka Institute of Epilepsy and
Neurological Disorders, Shizuoka (HT, YT, JM, SM, MI, HI, HO, JS, YK, TF) ;

Department of Pediatrics, Gifu University School of Medicine, Gifu (¥YT)

Dravet syndrome is a rare, but highly refractory epilepsy syndrome. As conventional drugs are not effective, introduction of new
effective drugs in clinical use will benefit patients with this disease. We assessed the effectiveness of topiramate (TPM) as adjunctive
therapy in 11 patients with Dravet syndrome. TPM was started at doses ranging from 10 to 50 mg/day (0.57 to 2.0 mg/kg/day), and the
dosage was increased gradnally up to the maximum dose (® mg/kg/day) depending on efficacy and tolerability. The frequencies of
convulsive seizures (genera]iz.ed tonic-clonic seizures, unilateral seizures, partial onset generalized tonic-clonic seizures) during two
months before starting TPM, two months after starting TPM, and the fifth and sixth months after starting TPM were determined. The
mean dose (mean+SD) of TPM at the second month was 2.7% 1.5 mg/kg/day (1.0-5.7 mg/kg/day, n=11), and that at the sixth month
was 4.5+2.2mg/kg/day (1.0-7.3 mg/kg/day, n=10). Evaluation at the second month revealed that one of 11 patients (9%) became
seizure-free, six patients (54%) showed greater than 50% seizure reduction, three patients (27%) showed less than 50% seizure reduction,
and one patient (9%) had aggravation of convulsive seizures resulting in discontinuation of TPM at the first month. Evaluation at the sixth
month revealed that one of 10 patients (10%) was seizure-free, seven patients (70%) had greater than 50% seizure reduction, two patients
(20%) had less than 50% seizure reduction, and no patient (0%) had aggravation. Adverse effects were observed in five patients ; dizziness
in three patients, sleepiness in three patients, and oligohidrosis in one patient. In the present study, TPM was useful as an adjunctive
therapy to reduce the frequency of convulsive seizures in patients with Dravet syndrome. A large-scale efficacy study of TPM for Dravet

syndrome is warranted,
No To Hattatsu 2010,42:273-6
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A Case of Recurrent Paraneoplastic Cerebellar Ataxia with Antibodies to
GluR €2 Causally Related to Ganglioneuroma

Sayaka Noguchi, MD, Yoshimi Kaga, MD, Yukitoshi Takahashi, MD, Kakuro Aoyagi, MD, Kohsuke Nakamura, MD,
Yuko Kamiya, MD, Takaya Nakane, MD, Hideaki Kanemura, MD, Kanji Sugita, MD and Masao Aihara, MD
Department of Pediatrics, Faculty of Medicine, Yamanashi University, Chuo, Yamanashi (SN, YK, KA, HK, KS, MA) ,
Department of Pediatrics, National Hospital Organization Kofu National Hospital, Kofu, Yamanashi (SN, YK, KN, YuK, TN) ;
National Epilepsy Center, Shizuoka Institute of Epilepsy and Neurological Disorders, Shizuoka . (YT)

Acute cerebellar ataxia (ACA) in childhood following viral infection is a self-limited disease. We present a boy with recurrent epi-
sodes of paraneoplastic cerebellar ataxia associated with a ganglioneuroma. A 20-month-old boy developed the first episode of cerebellar
ataxia after nonspecific respiratory tract infections. During this episode he showed a wide gait and truncal ataxia with intention tremor
and horizontal nystagmus. Our initial diagnosis was ACA, and gradual improvement of ataxia was observed thereafter. At 2 years and 6
months, similar cerebellar symptoms recurred after respiratory tract infections. Speech difficulty and cognitive problems developed
thereafter. We suspected paraneoplastic syndrome. Computed tomography revealed a retroperitoneal tumor, and autoantibodies against
GluR e 2 were detected in the cerebrospinal fluid. After the tumor resection, the cerebellar symptoms did not recur and speech difficulty
and cognitive problems improved gradually. Recent neuroimaging and neuropsychological studies have revealed that cerebellar function
contributes to higher brain functions including cognition and learning. We will follow up this patient’s long-term cognitive function and
consider special educational support and programs.

No To Hattatsu 2010;42:297-301
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Antibodies to Glutamate Receptor in Limbic Encephalitis

s B FE Y KR L AT & I #ExEFY
W oH®E Y 45 H owm EY

Yukitoshi Takahashi'®, Yukiko Mogami®, Rumiko Takayama®
Hiroko Ikeda?, Katsumi Imai®

Abstract

N-methyl-D-aspartate (NMDA)-type glutamate receptor (GluR), is an important molecule, which
contributes to the pathophysiological processes of various neurological diseases by various molecular
mechanisms.

Antibodies against NMDA-type GluR (NR) are detected by immunoblot analysis, enzyme-linked im-
munosorbent assay (ELISA), or immunocytochemical analysis (Dalmau’s method). Immunoblot method
uses whole molecules of GluRe2 (NR2B), which are synthesized in NIH3T3 cells by using tetracycline system
as antigens. In ELISA, synthesized peptides of each domain of GluRe2 and GluRé1 (NR1) are used.
Immunocytochemical method uses human embryonic kidney (HEK) cells transfected by expression vectors
for NR1+NR2B/2A.

In non-paraneoplastic, non-herpetic acute limbic encephalitis NHALE), serum antibodies to GluRe2
(NR2B) were detected in approximately 60% of the patients from acute to chronic stages further, these
antibodies in the cerebrospinal fluid (CSF) were detected in 50% (acute stage), 40% (recovery stage), and
30% (chronic stage) of the patients. The antibodies against GluRe2 seemed to increase in the sera after
infection and infiltrate the central nervous system through the blood-brain barrier (BBB), which was
damaged by cytokines, etc. The antibodies against GluRe2 recognize broad regions of GluRe2 as epitopes.

In NHALE patients with ovarian teratoma, antibodies to NR recognize epitopes on GluRe2 (NR2B) and
GluR¢€1 (NR1).

Pathophysiology of antibodies against NR is estimated to cause internalization of NR on surface of
neurons, resulting in inhibition of NR function.

Key words : NMDA-type glutamate receptor, GluRe2 (NR2B), GIuRE! (NRI), acute limbic encephalitis, ovarian teratoma
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Flodizid, A7 o4 FBENRREED S ER) & Hk
ENBEFDELEDHS>NTWT, —EROERLRIIERE
BT, R EF TAREMEERIEZ >Tw20
ThRZzwhr e, DEILOHEIZINLTE TV,
BEME - BEDORER M ET 2L, OVA VAERE

1) EEERERE TALA - BMEEEY Y — (T420-8688 #EMIMZEXEIL 886) National Epilepsy Center, Shizuoka Institute of
Epilepsy and Neurological Disorders, 886 Urushiyama, Aoi-ku, Shizuoka 420-8688, Japan
2) IBARFEEZI/NERIEE Department of Pediatrics, Gifu University School of Medicine
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2 (1RH) KA, OEBRNEMA - ME, OEEER
MRR - XFE, @£FHBFERAHME - E, ©Z0
ft - FETEEDH 2 LEEE LD, O~DTREENL
BETREMAERIEZ o TW A EREEDH 5,

A B3 2 SR DL IZ, 1960 FiCEEEM O L&
FB4#& (paraneoplastic limbic encephalitis : PLE) #%
mEINT I LK% 59, PLE B3 -BaMICETT
L NEE, BABEESE, SRR, T8 L RE
BmeL, ME (50%), EXHE (20%) AHE (8%) &
BE 2, FERRMEDIE~N R R MBI R (non-
herpetic acute limbic encephalitis : NHALE) 2k~
T, HEMOERZ2 L322 EBE W, PLEICA Do
P Hu ifk, #1 Ma-2 fifkz & O BEHE MR W
EQEMEL LY, fikoaTREBEEREZ >3,
CD8"THfEDERENEE L, SHTREEZHNLTWY
%%,

2001 FIZBAKEFEEY Y 74 F ¥ 32V (voltage-ga-
ted potassium channel : VGKC) zxt3 3 Hif& (3]
VGKC #if&) » 23, BB D &% & FIEEEE L&
RRA T IHRE S W, HEREESR2HRLE T 2EHEHN
HEOHEDIEE 572, H1L VGKC AT L& RN A
(LE-VGKC) &, HEHRET, BEREOEBEE LY,
SLEEE, RUBESE, TA»AFKME, SIADH 2HiE
ReL, W¥HEELD 2FEFEETCIMRESHSS
W, FLVGKCHEDERA X, ZMMDIgGa 2 2D
VGKC % coupling L, degradation 24£UC % Z & T, &
EDOVGKC D EZHE 2 Z LI k>TKH EFROH
EIBEZ D LHEZ N TVEY, SBOBRBE-N D,

2001 E£ixbhvbiix, Rasmussen FEREETD N- X F
W-D-7 A /87 ¥ B (N-methyl-D-aspartate :
NMDA) 87 N5 § VEEZZ4E (glutamate receptor :
GluR) D1 20%72=v +rTH2 GluRe2 (NR2B)
WX AIEDOREBR R 251, AMNAEREET
BEPIT GluRe2 £REH 2 91E £ T 531 GluRe2 HiiE
DT EZFHBL, EEXEH L ZVERAO FIZH
GluRe2 i 0SFEST 2 EF 2 R L, BHANRRES
DB ROV LTHREL 2, ZOBROMEN
GluRe?2 HUERMEFZ, 1gA RIBEE2ET2EMNTEF
DEE»SIEE 57 NHALE OFERI 2 & A TV, FD
8, BEREME NHALE % & QaMR%E - BE, BRbis
TLRVERMERMA - BE, BAME, PLE 2L THH
GluRe2 FUEDFET ZEF 2 RH L9,

2005 ££1Z 1% enolase ® amino terminal 233 2 itk
(i NAE 3iffk) 284 E icBET 2 otk s LTH
HI NI NEERE DRI E R T, BMRER 3K

I TH 35, WERME (LE-NAE), > OPHELHA
fE, Creutzfeldt-Jakob f& (CJD) WZl7-5@&HEE=RT H D
bd 50, BRERIITE~EBEPRL TR TLHRIZE L,
FRERBEE X EE S LT RIRTIEEEL, &0
EREERELS {, NEEEIITETDH 2 5HE MRI
DEEHEENMEVEVLIBENHL L INTVE,

2007 &, JREFE %) M LERKA (NHALE-
ovarian tumor : NHALE-OT) iZ ¥ \» T NMDA #
GluR #&% (NR1+NR2A %721 NR2B) O#fEEE
THhEEERNE LT ECNESEE s Y, )i
NMDA % GluR Fifk & BER AL & OBIFRIAE S EH
ENBEZHERDT,

D& TE, TERME T EERE T 2K THM
BHAOEENEHINTE TV S, KETIE, EEL
¥ NHALE 8 £ ¢ NHALE-OT £ #l T ® NMDA #
GluR ¥ 2 HEIC DOV TOHMRE 2R3,

I. JI9ZVERBEDOIE

GluR ZHEBRLCEVETHD VY I VBOZREK
T, A4 F ¥ 2 VEERBUBFEET 79, £~
F¥ 2 VB GIUR I EE ¥ 8 & NMDA & & non
NMDA iz 4324, %% it alpha-amino-3-hydroxy-5-
methyl-4-isoxazolepropionic acid (AMPA) # & 4 4 =
VEBRICOEENE A F ¥ ANVE GIuR 121 18
FOV72=y MBS, YT 2=y MEINEKHBH
fasticd v, 3 OoDOEEBETS 2T CRIGMBENEH
ZILBEETHEY (Fig. 1A), DTERUVEET S
(Table), ¥ 7 A DBEEFHENH © Dfif (GluRel %2 &)
&7 v M DEEGETFEND® S D% (NRL 2 E) 235 5 23,
th, YR, 7v rOEBEEFEINIZ»R D HERML
H %o GluR DEBREEEIIZRKIZDIZD, X5z
FHREREBROFEECLIGIREIELEEL Tw

6 11,19,20)0

II. NVDABILY ZVEZBHRDEE

NMDA # GIuR i¥, %& L% 3 GluR¢él (NR1) &,
GluRel-e4 (NR2A-2D) % 3 V31 GliRy 1-x2 (NR 3A-
3B) twolrd Ty v4DEF L4 BE (BEE
) #Ex LY (Fig1B), A4 >F¥i b L THEE
LTWw3d, BROV T2y hEENF—Bh2B L
ENTw3s (Fig.1C),

BRAIN and NERVE 62#%8%5 201048 H

- 341 -



(A) 721y hDiEE

(C) 721w hDRE/NY—V

x

(B) H7a2zZw NDEEIC&BF + RIS | hetero-tetramer complex

Fig.1 NVMDAB SIS I U EESBREDEE
AINMDA B )VF I VEEZEME(NR) O 7 2=y MEEE, MECH 2 NEK»S 4 DOEEBETM2ET, MEA
B CROFET 2 LBEEER Lo T3, BINR I, WEV 7 2=y s TH2 GIuREI(NRL) &, GluRel-e4(NR2A-
2D) 2wk GluRx1-x2 (NR3A-3B) LWotAEY 722y b4 DEE L4 BFEELZ L > TWw3, C: 4 B
BB, VAV 2=y PERIEY 722y POBRDEEI —U0iHBLENT WS,

829

'"etC,

Table 4F > FrFNBITLEG I v BIREOSHESEE NVDAB S LY 3 VEESREOEEE

B777EV— $7a=y b S ot R y TSNS — . ”
— ey AT LEFEE R B FEE FHERAL
AMPA # GluRa al-ad GluR1-GluR4
A4 =VER GluRg B1-533 GluR5-GIluR7
GluRy yl, y2 KA1, KA2
NMDA # GluRe el NR2A @) O [03:-1:3
£2 NR2B @) O HiTf4
£3 NR2C /NFERLHR A
el NR2D O HUR, BeEr
GluRe €1 NR1 Tt
GluRy x1 NR3A '
x 2 NR3B
GluRs g1 61 WEH LM
62 62 /i Purkinje #fE

*long-term potentiation, 'Morris water maze, ‘*brainstem trigeminal complex, %open field test.
(B&FE) AMPA ! alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid, GluR : 7V % I VEEZHEME, KA : »4 = VE,
NMDA I N-AFnW-D-7 A7 ¥ »E, NR: NMDA # GluR
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