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Figure 1: Trial profile
Thalidomide  Placebo
(n=13) {n=11)
Sex
Men 9(69%) 10(91%)
Women 4(31%) 1(9%)
Age (years) 62(54-69) 54.(48-61)
ECOG performance status
1 6 (46%) 9 (82%)
2 1(8%) 2(18%)
3 6(46%) 0
Complication
Diabetes 9 (69%) 7(64%)
Hypertension 7 (54%) 7(64%)
Duration of disease (years) 3(1-6) 4(1-5)
M-compenent
IgG 5(38%) 4(36%)
IgA 6(46%) 4(36%)
Other 2(15%) 2(18%)
Negative 0 1(9%)
Previoustreatment™
Corticosteroids 2(15%) 4(36%)

' Melphalan-prednisolone 1(8%) 1(9%)
ASCT 2(15%) 4(36%)
Radiation 0 1(9%)
None 9(69%) 6 (55%)

Data are number (%), median (IQR), or mean (SD). Some percentages do not add
up to 100 because of rounding. ASCT=autolagous stem-cell transplantation.
ECOG=Eastem Cooperative Oncalogy Group. *Some patients had more than one
previous treatment.

Table 1: Demographicand dinical characteristics at baseline

Role of the funding source

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. All authors had full access to all
the data in the study and the corresponding author had
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final responsibility for the decision to submit for
publication.

Results
Patients were enrolled between Nov 11, 2010, and
Feb 26, 2014; the study end date (at which the last patient
completed the randomised study) was July 3, 2014.
Figure 1 shows the trial profile for the randomised study
and the appendix (p 1) shows the profile including the
open-label study. 29 patients were screened, and four
were excluded from participation because they did not
meet the inclusion criteria: two did not fulfil the
diagnostic criteria and the other two had abnormally
increased creatinine concentrations. The 25 patienis
enrolled were randomly assigned to either the thalidomide
(n=13) or placebo (n=12) group. One patient in the placebo
group was excluded from the efficacy and safety analyses
because of protocol violation. All patients {n=24) had
distal-dominant demyelinating polyneuropathy, typical
for POEMS syndrome. 18 patients had three or more
osteosclerotic lesions and the other six had no identifiable
bone lesions, and were thereby eligible for systemic
treatment rather than radiotherapy Table 1 lists the
baseline characteristics in the two groups. Eastern
Cooperative Oncology Group (ECOG) performance status
was worse in the thalidomide group than the placebo
group. In the placebo group, there were fewer women,
patients were younger, fewer patients had an ECOG
performance status of 3, and fewer patients had no
previous treatment. During the study period, three
patients (23%) in the thalidomide group and six (55%) in
the placebo group had subacute worsening and were
moved to the open-label safety study. Two patients in the
thalidomide group discontinued during the 24-week
randomised study: one because of withdrawal of consent
and the other because of an adverse event (appendix p 2).
In the primary endpoint analyses with LOCF, the
mean reduction rate at 24 weeks in serum VEGEF
concentrations was higher in the thalidomide group
(0-39 [SD 0-34}) than in the placebo group (~0-02 [0-54],
adjusted mean difference 0-41, 95% CI 0.02-0-80;
p=0-04; figure 2). Figure 2A shows the VEGF reduction
rate for each patient. VEGF concentrations decreased
(the rates of reduction increased) in all 11 assessable
patients in the thalidomide group, whereas changes in
VEGF concentrations varied in the placebo group. In a
sensitivity analysis for missing data, the MMRM
approach with covariates vyielded similar resulis
(between-group mean difference 045, 95% CI
0-02-0-80; p=0-015; table 2). Figure 2B shows sequential
data for 24 weeks, and the LOCF and MMRM results at
24 weeks (randomised trial) and at 72 weeks (at the end
of the open-label study). The VEGF reduction rate was
significantly higher in the thalidomide group than in
the placebo group at 24 weeks (p=0-04 with LOCF;
p=0-015 with MMRM), but was not significantly
different at any point from 0 weeks to 20 weeks.
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Comparison between the groups was not done at
72 weeks because both groups were treated with
thalidomide in the open-label phase. Individual data for
the reduction in VEGF concentration are shown in the
appendix (p 3).

Table 2 lists the major secondary endpoint results
analysed with MMRM, and all data are provided in the
appendix (pp 4-7). At 24 weeks, the changes in absolute
serum VEGF concentrations did not differ significantly
between groups (p=0-59). Changes in the sum muscle
test scores were greater in the thalidomide group than in
the placebo group (adjusted mean between-group
difference 3-01, 95% CI 0-03-5-99; p=0-048). We also
noted significant differences in two SF-36 Qol
parameters: at week 24, the change in physical function
score was smaller in the thalidomide group than in the
placebo group (adjusted group difference ~10-44, 95% CI
-16-70 to —4-18; p=0-004), as was the change in role
physical score (—6-94, —=10-9 to ~2.97; p=0-003). We noted
no significant differences at 24 weeks in the other
secondary efficacy endpoints.

Table 2 also shows data at the end of the open-label
study (72 weeks). In the thalidomide group, serum VEGF
concentrations decreased from the baseline to 72 weeks
(p<0-0001), and nerve conduction velocities increased in
all the four nerves tested (all p<0-005) compared with the
baseline values. Although we did not directly compare
changes in the thalidomide group with those in the
placebo group at 72 weeks, improvement in VEGF
concentrations and nerve conduction velocities seemed
to be greater in the thalidomide group (table 2).

All 13 patients in the thalidomide group and 11 patients
in the placebo group had at least one adverse event

during the randomised study (table 3). More patients in.

the thalidomide group than in the placebo group had
sinus bradycardia (54% vs 0%; p=0-006); however, the
severity was mild (CTCAE grade 1) in all patients. We
noted no significant differences between groups in the
incidence of other adverse events. Five patients had
serious adverse events: three in the thalidomide group
(transient cardiac arrest, heart failure, and dehydration)
and two in the placebo group (ileus and fever). Transient
cardiac arrest occurred while the patient was in hospital
on day 27 of cycle 1; sinus arrest lasted for 9 s and
spontaneously resolved. The independent data and safety
monitoring committee, including a cardiologist, judged
that the cardiac arrest was most likely caused by
vasospasm related to POEMS syndrome itself,** but the
possibility of its relation to thalidomide could not be
excluded. The committee advised continuation of the
trial with regard to cardiac safety. No deaths occurred
during the randomised study. In the 48-week open-label
study period (n=22), newly developed adverse events
were sinus bradycardia {n=4), constipation (n=5), and
mild sensory neuropathy (n=5). Two patients died; both
were initially in the placebo group and died from
progression of the disease.
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Figure 2: Reduction rate of VEGF serum concentrations

(A) Waterfall plots of serum VEGF reduction with LOCF imputation in the thalidomide and placebo groups.
PatientsT1, T2, and P& discontinued the randomised comparative study during the first cycle of the treatment.

Because these patients had only a baseline value of VEGF, we could not calculate the reduction over time.

(B) Sequential changes in VEGF reduction rate in the intention-to-treat population over 24 weeks {randomised

controlled trial) and results of LOCF imputation and an MMRM at 24 weeks and 72 weeks (the end of the

open-label study). Bars represent 95% Cis. LOCF=last-on-treatment-observation-carried-forward.

MMRM=mixed-effect model for repeated measures.

Discussion

Our results show that thalidomide treatment decreases
serum VEGF concentrations and improves motor
function and QoL in patients with POEMS syndrome.
Although mild sinus bradycardia is frequently associated
with thalidomide treatment, and in this study more

patients in the thalidomide group than the placebo group

had sinus bradycardia, the benefits of thalidomide
treatment presumably exceed the risk. Thalidomide
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Baseline Randomised study (24 weeks) Open-label study (72 weeks)
Numberof Data . Number Data Difference Adjusted between-group  pvalue Numberof Data Estimated change from pvalue
patients of patients difference {(95% C1) patients baseline at 72 weeks (95%Cl)
Primary outcome
Reduction rate in serum VEGF concentration
Thalidomide 13 NA 8 0.53(0-30) NA 0-45 (0-02-0-80)* 0-015* 11 0-69 (0-40) 070 (0-40t0 0-99) <0-0001
0-45 (0-10-0:79)t 0-012%
Placebo 11 NA 5 030(0-40) NA 11 021(077) 022 {-0-08t0 0-53) 015
Secondary outcomes
" VEGF concentration, pg/mL
Thalidomide 13 5038(3297) 8 2382 (2580) -2874 (3038) -315 (-1074 t0 1227) 059 11 1357 (2823) -3923 {-5293 t0 -2553) <0-0001
Placebo 11 4743 (40975 5 2602 (2823) -2076 (2670) 11 2156 (1957) -2587 (-3979 to ~1194) 0-0003
Achievement of a normal VEGF range
Thalidomide 13 0(0) 8 4{50%) NA 2:04(0-33-180.7) 020 11 6 (55%) 54-6 (25:0-81-2) 0-001
Placebo 11 0(0) 5 1(20%) NA 11 4(36%) 36-4 (13-2-68-3) 0017
Sum scores of MMT
Thalidomide 13 84(80-88) 8 85 (76-89) 1-0(0-0-4-5) 3.01(0-03-5-99) 0048 11 82 (78-90) 2.4(-0-6t05-4) 012
Placebo 11 84(80-90) 5 90 (82-90) 0-0 (0-0-0-0) 8 86 (77-90) -2:5(-59t00:9) 015
Grip, both sides, kg
Thalidomide 13 19-9{112) 8 203 (106) -0-19 (4-42) 256(-07310585) 013 11 202 (11-4) 09 (-1-6t035) 047
Placebo 11 28-.8(105) 5 30-9(8-5) ~2-80(4-56) - 8 24:0(137) -7-3(-10-1to -4.4) <0-0001
Overall neuropathy limitation scale
Thalidomide 13 2(2-5) 8 3.0 (1-0-55) 0-0(0-0-0:5) ~0-1(-07 t0 ©:5) 075 11 4(27) 07 (-0-3t0 0-82) 0-069
Placebo 11 2(1-4) 5 1.0 {1-0-5-0) 0.0 (0-0-0-0) 8 3(1-4) 07(01tc1-3) 0022
Motor nerve conduction velocity
Median nerve
Right
Thalidomide 13 31:8(107) 8 355 (8-2) 350(2:56) 2.37(-076t0550) 013 9 386(93) 553(253t0853) 0-001
Placebo 11 389(107) S 44:4(95) 1-20(4-44) 8 36-9(16:7) ~2-82(~6-02t0 0-39) 0-084
Left :
Thalidomide 13 328(110) 8 364(83) 2:13(4:85) 174(-1-15t0462) 023 9 393(7-1) 458 (1-43t07-73) 0-005
Placebo 11 383(113) 5 41.8 (10-9) 0-00{2.00) 8 373(162) ~2:40 (-5-75 t0 0-95) 016
Ulnar nerve
Right
Thalidomide 13 346(12:7) 8 39-1{117) 263 (5-10) -0-20 (-4-47 t0 4-07) 092 g 452 (10-3) 8-40(5-15t0 11-65) <0-0001
Placebo 11 402(11.0) S 476 (15.7) 360 (6-88) 8 38.1(16-6) -3:32(-6:78t0 0-15) 0-060
Left
Thalidomide 13 339(121) 8 383(103) 3.75(6-63) 180(-466ta825) 057 8 436 (6-3) 9-93 (5-84t014-01) <0-0001
Placebo 11 405 (10-2) 46-8 (11-9) 180 (2:17) 8 37:9(16-4) ~3-83(-7-98t0 0-33) 0070

Data are mean (SD), nurnber (%), or median (IQR). MMRM=mixed-effect model for repeated measures. MMT=manual muscle testing. NA=not applicable. *An MMRM with covariates (baseline serum VEGF concentrations <3000 pg/mL, 3000 pg/mL]
and evidence of pleural effusion) was used as a sensitivity analysis. t An MMRM without covariates was used as a sensitivity analysis.

Table 2: Primary and secondary endpoints

>
=
o
m
n



Articles

represents a new treatment option for patients with
POEMS syndrome. The study included some patients
who were older than 65 years or had organ failure,
precluding transplantation, and showed the efficacy of
thalidomide in such patients.

Findings from previous case series and reports have
shown the efficacy of autotransplantation in young
patients with POEMS syndrome who are otherwise in
good general condition.**" For patients with POEMS
syndrome who are not eligible for transplantation,
findings from many observational studies have shown
positive effects of treatment with thalidomide,"*
lenalidomide,® low-dose of alkylators,*” and
bortezomib.** However, there is no established treatment
for POEMS syndrome. To our knowledge, this study is
the first randomised controlled trial for POEMS
syndrome and is likely to be a substantial step toward
establishing a standard treatment for this severe disease.

The first case of POEMS syndrome successfully treated
with thalidomide was reported in 2004.” We then reported
that thalidomide reduced serum VEGF concentrations
and increased nerve conduction velocity in nine patients
- who were not suitable for autotransplantation because of
advanced age or severe illness.* Thalidomide has many
actions potentially useful for the treatment of POEMS
syndrome, including suppression of monoclonal plasma
cell proliferation and modulation of upregulated
cytokines.” Although increased serum VEGF concen-
trations presumably play a major part in the pathogenesis
of POEMS syndrome, other pro-inflammatory cytokines,
such as tumour mnecrosis factor-a (INF-o) and
interleukins 6 and 12, are also markedly upregulated and
seem to be involved.® These inflammatory cytokines
decrease after transplantation or thalidomide treatment.
We speculate that several mechanisms of thalidomide
action contribute to the positive effects on POEMS
syndrome.

The adverse effects of thalidomide were generally mild,
and occurred in a similar proportion of patients in the
thalidomide and placebo groups, except for sinus
bradycardia. Bradycardia is a known adverse effect of
thalidomide in patients with multiple myeloma; however,
in this study, the frequency was high, occurring in over
509 of patients treated with thalidomide. The effects of
thalidomide on TNF-a are likely to be associated with
bradycardia. Physiologically, TNF-a has an inhibitory effect
on the vagal nerves. A decrease in serum TNF-a
concentration can lead to overactivity of the para-
sympathetic nerves, resulting in the suppression of cardiac
sinus nodes.” In POEMS syndrome, the downregulation
of TNF-a by thalidomide might underlie the high incidence
of sinus bradycardia. However, bradycardia was mild in
our patients, We suggest careful cardiac monitoring,
particularly during the titration period. Thrombosis has
not been reported in this small cohort; however, its
prophylaxis should be considered during treatment with
thalidomide.

www.thelancet.com/neurology Vol15 October2016

Thalidomide Placebo pvalue
(n=13) (n=11)
Any adverse event 13 (100%) 11 (100%)
Common adverse events (>10% per group)
Sinus bradycardia ) 7(54%) 0 0-006
Constipation 8(62%) 4(36%) 041
Fever 3(23%) 4(36%) 066
Upper respiratory infection 2(15%) 1(9%) 100
Increased alanine 2(15%) 1{9%) 1-00
aminotransferase
increased aspartate 2(15%) 1{9%)  1.00
aminotransferase
. Increased eosinophil count 2(15%) 0 0-48
Decreased white blood cell 2(15%) 0 0-48
count .
Decreased neutrophil count 2(15%) 1(9%) 1.00
Hyperglycaemia 2(15%) 0 0-48
Hyperkalaemia 3(23%) 1(9%) 0.60
POEMS syndrome - 1(8%) 2(18%) 058
Somnolence 3 (23) 1{9%) 0-60
insomnia 2(15%) 0 0-48
Dry skin 4(31%) 0 010
Urticaria 2{15%) 0 048
Hypertension 2{15%) 0 T 048
Any serious adverse event 3(23%) 2(18%)  1.00
Cardiac arrest 1(8%) 0 1.00
Heart failure 1(8%) 0 1.00
leus 0 1(9%) . 046
Fever 1] 1(9%) 0.46
Dehydration 1(8%) o] 1.00
Data are number of patients y(%). POEMS=polyneurapathy, organomegaly,
endocrinopathy, M-protein, and skin changes.
Table 3: Adverse events, irrespective of cause, in the randomised study

Thalidomide-induced peripheral neuropathy is a
potentially serious adverse effect. By contrast with the
high prevalence of thalidomide-induced polyneuropathy
in patients with multiple myeloma, neuropathy and
nerve conduction abnormalities did not worsen in our
patients treated with thalidomide in the randomised
study period. However, in the open-label study, mild
sensory neuropathy occurred in 23% of the 22 patients.
Our results suggest that thalidomide does not frequently
induce peripheral neuropathy in patients with POEMS
syndrome and that nerve function improved rather than
worsened, presumably because of the suppression of
disease activity by thalidomide. Lenalidomide is another
candidate for treatment of POEMS syndrome with
possibly less neurotoxicity, but this should be investigated
in a future study.

This study has several limitations. First, the primary
endpoint measure was a surrogate biomarker, serum
VEGF concentration. Clinical outcome is generally
desirable for a primary endpoint, but single dinical
endpoints cannot represent the overall outcome in
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generalised diseases presenting with various symptoms
and are less sensitive. The US Food and Drug
Administration allows the use of a surrogate endpoint
that reasonably predicts the clinical benefits of drugs that
are intended to treat severe or life-threatening diseases in
Guidance for Industry Clinical Trial Endpoints for the
Approval of Cancer Drugs and Biologics.” Considering
this guideline, the Pharmaceuticals and Medical Devices
Agency (Tokyo, Japan) approved serum VEGF
concentration as a primary endpoint. We have shown
that serum VEGF concentrations at 6 months after
treatment were associated with clinical improvements at
12 months.” The short observation period was also a
limitation of this study, but the 48-week open-label study
showed that VEGF reduction at 24 weeks was associated
with improvements in nerve conduction velocities.
Second, the number of enrolled patients was small.
However, the numbers of patients were calculated when
designing the trial and therefore the study had adequate
power to detect a difference between groups. Based on a
prevalence of 0-3 per 100 000 people,’ the total number of
patients with POEMS syndrome in Japan is estimated to
be 340. Of these, about 50% are eligible for autologous
blood stem-cell transplantation. In this trial, we enrolled
24 patients, about 14% of all Japanese patients who were
not eligible for autotransplantation. We believe that our
results are generalisable and indicate the safety and
efficacy of thalidomide treatment in the entire population
of patients with POEMS syndrome. Finally, several
patients enrolled in this study, particularly in the placebo
group, did not complete the 24-week study because of
subacute deterioration caused by disease progression.
This fact suggests that undertaking long-term, placebo-
controlled trials for POEMS syndrome is not possible
and is not ethical, and future studies using other new
candidate treatments could be designed as comparative
trials with a thalidomide arm.

POEMS syndrome is a potentially fatal disease with
severe polyneuropathy and multi-organ involvement.
The worldwide occurrence of this disease has become
apparent over the past two decades. For appropriate
patients, high-dose chemotherapy with autologous stem-
cell transplantation or radiotherapy might be preferred to
thalidomide. However, this study focused on patients not
eligible for those treatments, and this trial showed
that thalidomide significantly decreases serum VEGF
concentrations and improves motor function and QoL in
patients with POEMS syndrome who are not eligible for
autotransplantation. :
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@ﬁ%ﬁ% RAE

HEMEERERRICNT288HREICLY), RHABEREE RIS, KRNLGHD
I3 VGKC B/ EMBICLVETHRA - BETH S, HEFITIE, —RERLRKIC
BEHLTEIAHELFHEEERNETL, SHECEF M ILMEEZSHTS. O
noxfEHLY, 3~6 WADKET, WRNERERMNEPI/OCY 7Ll vI7
FICERLILIEBR L BHAEALSD, REFEATREIRTH EEEZETS,

PRIk, M VGKCEARIEL, Y04V 7oLt - PITRE, KF MUY
LigE

3CoIC

HOABEIEFIC X 2MROFEPHEO MR > T
nho SRETRCHT IREBNEC LD, Bx Ok
o HREERE 2T 5. Fhic, MRMEREEEOBE
i3 2 BRI ERRELEET 50 L XV EE
T, TNHLDOETHRCEHET 2RMEHE E LT
Lo K I VERER (NMDAE, AMPAE), GABAp
24K, VGKC E&H (LGL1, Cupr2 2 &) KT+ 3HE
PRCEET BMEDPHON T %, AFRTR, B
VGKC EERTUA,RREET 2 PikEREEcELR %
wh, REMAFEE D B VGKC EEEKILEEE
DBEME L LYy VEBEEC S CEE L oD,
FEEENSECLA N XLCORTHRETHhE N,
¥, suA V7 b s vaTREEFICEDY, %0
fiE % #E C TR & B VGKC BAKFEOBERIc >
T hEEERRM 5,

| . #1 VGKC BEE G A REETRR M

1. B=2-EH

1 VGKC (voltage gated porassium channel : BHKEES )
LF o d) BERGUAR, REMREOBREEC L 2
HRBETEBRETETA Yy 7 XEBEHORER Y —

1 C o PR 9 LR8I

BRAIN and NERVE 68 (4) ¢ 341~350, 2016

=
L
e e

A—& LTS N, LIRTRE K TH VGKC Hifk
EMEINT v, AT 7 VIEBEE &) T TH
VGKCHifk) #BlcH 3 C L BHL A > TE
Sk, THU VGKC Hifky & iR REIR, BHciBBoRiE
R EOBEENREH I N T i, 2001 8, TAFy o
AEEBHOBKGE 2§, AR OEREEL,
CVGKC Hifk ) BiE o 2 PlofEFIRE" ik, EHl1NE
BT 2ED, TH VGKC Hilk) BEIGRME DR
BIELESRIEE ™,

THL VGKC FLik, % P o 7 BB MR (VGKC limbic
encephalitis : VGKC-LE) DFEFRAVEE R, OFSHEORE
GEH, 3~6 # A) THEITT 2 IERFLIEESC R4 lEE
2L, OB cArALEEMHL, Ol 2R
HORIBEEAEIIC MRI DEBEEZ RO, OKE
BT, OBBEEICHHFIR A VE v I EREEGR
(syndrome of inappropriate secretion of antidiuretic hormone : SIADH)
L BIEF P Y Y LIfEREHT b DD, ©@2F 0
A FRMIEZH, BLURES 0T ) v RERER &
DHRBIEC I FET L W50 THE, BEA
EDRHIT, TAYF v 7 AEEEECHD b5 S
7 ¥ OFAHHE O BFIEETER & 310 R,

2010 £, VGKC-LE B#F o TH VGKC itk 75, 2
W &3 3PS, VGKC LEEHRERT 5 LGI-1 %
Caspr-2 TH 5 T k23, BHL MK 27 HLED A

HE R RE TR B PR R R S EE PRI B - B4R (F890-8520 FEVEERBEVLRGTIRE ~ I 8-35-1)

* ST mw90@m3.kufm kagoshima-w.ac.jp

1881-6069/16/%%  ¥800/HF + ¥1,200/3473C/JCOPY

| 0341

- 101 —




AMPA BR1E =

EEHYF TR

AMPA Z&1A

LGI-1 #4x

BRI L YVEERR IRV TR

Fig. 1 SESESF7TRHI5 LG OEE
A LG @3+ 7 REBT ADAM22, ADAM23 E#AL, AMPABISLY I VEBERFEBRIZOY bO—LLTWS, B:—7A, B2
HRICL Y, LG & ADAM22 OFEEHBEEShS &, P+ TRIIEITS AMPA REHERNET UBRFELY T 7REENIELS. %

DR, BRREEEZHI TAPARELEREENECS,
BARPWRESEESMRR REECE LR

7)== v IBER, REMOFEI L — % VGKC
DYHYFTHEPlaFruFedy v CERT
RIA (radioimmunoassay) {ECfFThN b, VGKC ZDH D
KT 2 FBEET 2T v AR LTTFA &
NTwid, EER, VGKC &, LGI-1 # Caspr-2 & &
LEEEREBRLTEBY, chbeiid2ECHED
BHTFEET, COT v AR TREINZHCHKE
L TH VGKC EEIRPUAR & RS, 2R
VGKC HERTUABEEIGERL L HEN b CES
oo FPEEORIAERC LB R 27 ) —=v 7 CHREDS
£, LGI-1 % Caspr-2 OBEFZEA L MK & 1]
EEEME (f&E 27 27 ) v G (immunoglobulin G 1 IgG) ] #
FA - 7o B AL TEEE (cell-based assay) CEAURRET 34T
¥ (1

2. BF
BEEALEE, Bo>% ) LAV, Damau 59, #
RmERET R C B OhAEE T 5 700 Flo BHERHF
BT, HEAEER 33% (LGI-1:30%, Caspr2 :3%)
THokHEL T D, FLGLH FIEBEERDF
2, EEMICE L, LG FifEKE LR ETH
20 5BRLDD, bhbholERcE I n 33k
AL Z TGRS D INTE (457 300~500 1K) D 5

0342 | BRAIN and NERVE 68345 201644 A

b, 2 EIREE,SYL VGKC BakiABiECcd 5,

3. WE

BAMARRC OWTEbHoTwnh v, LAL,
& D B LR TR O B\« B C &8y 2/l
¥ L, EEE AL (2 aRiEkhiuEg), B3 -
BREEVET—ERD 5 BRI T, Thb
i, TRICBRZEFEWNHREOENCLZLELLNT
b,

1) #i LGI-1 Hidk LT Caspr-2 #ifE

LGI-1 ZHiy + 72 Cld, ADAM23 2" L CEE &
n, %y F 72T, ADAM22 %4 LT AMPARI 7L
2 3 VEEZRR L EEREREL v F T A EcoER
GEEEZFAEL T3 LEEIN TS (Fig. 1A), LGI-
1 & ADAM22 DFEERMARE L 7 BB RS Il
THOKC—EERLE L CHERAREY X7 LTH
%o LGI-1 iF, #HEMICRENCRIT 2 HWER
Hodhbh, toERDBREEAEECA»ALEIEE
CFo LG RIBwT R (Vv s TV b=UR) T, ¥
FIRAGEOBEEC IV TRTCO~ T AREIEETA
PARELFET B,

—F, Caspr-2 i, j{ﬂ%ﬁ?@@ juxtaparanode T,
VGKC & contactin2 ¢ DH v T Y V7% L Twn3,
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BEMEER & IR

i - f.\ o
. EER L .
J SRR &k E N =

TEEEES (FBDS 4 &)

e

H

TADAFE

S
N3

ZE

<&

v

T A Yy o RS

ELT 7 ERE FBDS % 5 R % Zoft, EEMETADARE

| EBAHOEE

. BB MRI®CBERDEE
LGI-1

Caspr-2

BEH] - SRHEIOD
RETR

Fig. 2 #iVGKC Ea#HkIFEET 2EERRI b5 4
KEHROBMBELET 27 Yy 7 ERR, FURER - GRRESR  PEERROS S EAERESTIELT 7 VERE, 54U
FBDS (faciobrachial dystonic seizuire) #4617 L, MFIRFILEHBRREERESE (Syndrome of inappropriate secretion of antidiuretic
hormone : SIADH) 12k 387 U D AELE S BN TERMANRH S, =2 -0 34 b TXRBIL Caspr-2 #ilk L, FBDS %
SIADH £ & THERIE LGI-1 R E B BIET 3. B D71 ¥y 7 JEEBPHAE TAL AR TIIENRRIZES MR > TUL ALY,
Irani SR, Gelfand JM, Al-Diwani A, Vincent A: Cell-surface central nervous system antibodies: clinical relevance and emerging
paradigms. Ann Neurol 76: 168-184, 2014 &£ Y & L TE#

FRREEER T, AEICHTL Tn 3, i, HRE,
N DO PIRAEMER ICRR D b B Caspr-2 DEBEFE
Bk, P2BOEMELEEL T 5, RN C
Z, BIMLIRICEZES BE L Twd, DT &R,
Caspr-2 JUiA23 58 BB T 5 £ 7 v HEMERE A L]
HICBHECEZnE W ECEEL TS LE 2 bR
Twnd,

P LGI-1 BiiEBERE, #3384 5% FBDS (faciobrachial
dystonic seizuire) P ITIFACIRIESE 74 & I RIAEIR B E
T %o L LGI-1 PURBIEREE © 1gG D&%, IR TER
P D HLFIFR A= L€ > (antidiuretic hormone : ADH) 437448
RIS 37, € Ot LGI-1 Fikn Bk ol
BRI clE, SHEEIC SIADH Ic X B{EF F ) v
LIVEZEHT2EE L ONTW B, HT Caspr-2 K
BEPlIC T, BIREE OBERKR -, BEETH
D, FEREOHMFERELEZ LA TS, —F,
Pt Caspr-2 PUAGHER L, RiFthiEOBFEEER T
HbHzma—o 4 TOHBEEKE, BLUERE
PRI - FIRERAER 2 29 5T 7 VIEER &
BE L T\ 5, NalRE it/ MERERE 72 & BB i

B T B 42 & BRIE

TEEBHOERIEL, BECHT 57 e —F B3 0E
EENTWw 3% H LGL-1 Hifk & 5 Caspr-2 Hilk % &
biIcHT DER S BR SN D, Fig. 2 ICHRREE & 1
ROBEY % & 7% ’

2) RENREORELT LGI-1 s ERER

EELE, BAD 145 FlolERMNEEZ & 4H
VGKC HE&RTABIED B AREHREEOBE
M7 % MR L o R BOAm,
GABAs, HHERH A X v A C6EB A DCC (deleted in color-
cctal cancer), VGKC D27 522V v 7% AL T3
DPP10 (dipeptidyl pepridase 10) 7% & 6 EHOEBHE IC T
DHHECHEAFER L 2o Z 0%, GABAWZAKIK
AR EET S 203, BREEREREYL SHFL,
BEEFETHDICERZHLAC LY, T cell
based multiplex ELISA % BAFE L, BILOBEI» b, T
LGI-1 Hifk % E{E» Do BMcl T 2 1RET_TORE
IR B E Tk BRI L %o

E LIl LGI-1 HFUADVERRSF ik, REHCH - 7 43,
BEMBEROG LGI-1 HifAR, LGI-1 & ADAM22 Off
ERHEET S LT, HROCHR Y FTAEED

8 e B ENE | 0343
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AMPA B0 & 3 VESSZHREKROE A X &, BT
HMEOIEKT2b 720 L, SEEELS | &iEc IIREA
1= XL EHOL I L (Fig. 1B)o

4 . FHENREREKER

5, RRME, CTAMAREAR EDBBROER
ATl <, FEloMEE s LR+ 32 =T
BOTREEESH M TH Y, FBDS I3,
FBDS 75, BAMEEFVEA O 2 RHERER % 0 2 (345
WAH TRV, BIERBE CTA»AMEEE 2RO
5D, ¥ 1/4 OPNCBE %\, FBDS (X 1EE S,
FHMCHERIND, EREORERE 3IBLAL
IEFICE A, HEEES 1 B 50 Hic k5. 36

HCil&EROIER (g%, BX) 221, FBDS2EL %
Bl 7 Sl SRR E R AR EFVE L AEIRIEEZE <
ADIICBITT 5. FEOPTAMAELERC, &
LAZHIBFAC X 2BIWERHIC XY, WRENEET %,
%E 0T Y v KRERECAT v A4 NiEER EORE
RIFCISL, VGKCEHEWRFUAMOBD & &b I,
BESDLAELCAD, PHRTHERT 5,

VGKC-LE B3 (19 1) OMFRLLEET 2 b % BHHlicfig
B L 72453, RRAIMEREREEE 0 BN HE & M IC 7 722,
VGKC-LE Tk, SrEfE], BFEROBHERN
Twd—7F, 50, FITEE, SRERErEEIn
Twnd, THRIICK, BTERECEHXNERZUET
2 OORIEMRET % £k e T2 5EREEIRELS
T o BN AOBEC BRI B HE R
BEZEXZELCT V.

5. ZHEERZ
HAOREL LY, R, KR4, FBDS T
AohsAFENE%R ER%, SIADH 2 &HFLTwhid, 2l
BoHTH D, BRIEETRCHE MRI TEER AL TH,
CORBEBETHCLICBERLE N,

6. AELFH

27 a4 PR, UGBS nT) vKE
BiER L OGRERIEC I RIGT 5. L, REHE
MIRRIE & DR 72 & EEB I MEERBE 0SS ’, F
% B D 0, BAKTH 5, METHICO T,
HEHEOY 777208 1gG4 L EZbNTHWED
T, AFTHEA I LT REREL A 25483,
FEZET S, FETR IgG4 OBERZEL &L,
WEBEZH L 25 TR ZLEND D, FICk~7%k
Lok, BERNMADEET % &, RiMEREE KL

0344 | BRAIN and NERVE 68 %42 2016454 H

T HORBIENLEFT Do

. BT 7 iEGE

1. #=

1890 £ 7 7 v 2 ANEHiE L 7 7 ¥ (Augustin Marie
Morvan 5 1819-1897) | RIHMHERERH (34 % 17, &),
BEMREE BT, BRERY), B X CRRER
REH (R, 54 &) 2 GG 5 M) CRIEBEY 2 ER]
% [fibrillary chorea; & ULCHIE Lo % ORI DIE
Bl EEEE I "Morvan’s fibrillary chorea; & PRI T
Wi, FEEEScH B Mbrillary choreay &, 74
P s AEFEHCHONI =2 —a I =T TH
50 20014, F v 7 AT 5 — FREDIA—TH, i
bEs &0 LMBIMER 2 BT 5T 7 VIEERE
% C VGKC itk s3 85t <H 0, MEESLH Y
WCEROUEBLWE L 1Fl28EL, TAV vy X
AEMRE & OBEWE IR L 2 LY 7 VIEER
Z, WO THAREBT, RMOEE D0 100 F£LL kA
L T30, EFIFHRESER T NS KT cLHp]
DOREREIN T r ok miE, BEZFOLLE LA
29 Bl REBI 2612 &) &5 ZEBIcoOREC
VGKC H el T % 9 F it d 2 buik 2B
HDC PRI N,

2. BREREER (Table)

P22 R EERNICBIEIC S » C & BRET, FIEFE
X 19~80 % (FRES758) LiBA V. ZEFERE LT,
FREBICAERBD 2389, HEERCEERLHEY S
T EBEBTH D, LTICELY 7 v iEERO B
Rieowcik~r3z,

1) REHEER

KGR OBFHEE L LR THY, TAF v 7 R
BEHCcHrbNE=2—u X =T HREflcHrbN
o BETANEEHL EOMER T TRABET > X
5k, THRRZ2HEDBCETHB, TAYF Yy 7 ZFEE
HCob R ER0 N, AT 7 VIEBERE TR X D
ErEv. ¥ 2BRHOHEEK, FEHTEOKEEE
bW 2 EMHREE O R A H T 5 ER28
P lcHohTnd,

2) BERMEER

FiTiEE, DIEROEFEIX 93.1% & EHEICERD
bIhTwd, LMEROEE L Lk, IR MERE
H, NEIRAEHREET N5, % cHHRESE - Ffia L
DHbND, TAFy 7 AEFEECHRTBS A &R
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Table TLJ 7 VRS 29 flOR VGKC ERENGHEEEROILE

REMREE BT 7 VERE DR 7Y — 7 JERE
FEGIEL 2941 64 B 58 Bl
BE (B3NS 93.1% 68.8% 63.8%
EBEOAH 41.4% 0% 32.8%
R FRER
e e g ol Ny i 100% 0% 100%
fEx] 62.1% 4.7% 20.7%
Za—anF-, BREEE Lo E 51.7% 1.6% 8.6%
BEMRER
HTEZ 86.2% 9.4% 50%
SRR 37.9% 0% 1.7%
mEEE 33.3% 0% 1.7%
BERRREE 29.6% 9.4% 6.9%
FRARIHREER
N 89.7% 9.4% 6.9%
mHOBES/ &% 65.5% 100% 0%
IR ’ 51.9% 17.2% 1.7%
FE /B 34.5% 6.3% 1.7%
ik 34.5% 92.2% 1.7%
E=S=giirN
HERD 48.2% 7.6% 2%
BREER 22.2% 0% 0%
B ~ Y7 LME 25% 59.4% 0%

REREEOSVEREAF TR,

Irani SR, Pettingill P, Kleopa K, Schiza N, Waters P, et al: Morvan syndrome: Clinical and serological
observations in 29 cases. Ann Neurol 72: 241-255, 2012 & ) B2 U CER#g

Hond N, ALYy VEER TR BERMRERE O
ERE .

3) IR EREIR

RiREENL Y 7 VIERBEHOPIERD 1 0T, 9
ZIOREFICED bNT 5, FEAESE, S, R
BRI Eehbn 5, RIS 2
EHENME-, —F, SE, TR, €AER PR
FED BB F HOBRNRIC L L TS \»C & A
wWeBEbIB,

ko3 oOPZIERPBEZ A, 2flCc=a—m 3
A b =T L BEEHREE D b v EPIRERER O W
NWrEBELTED, BHCBLTRBETRNEALE
Zbhd,

3. REMR

1) BEEHE

B VGKC HEWRTAMBHETH 5, LIFTE, F—
YUk (L VGKC Hitk) Ak, KEHREE, BEMRE
FEAR, PIREHEER 2 CEA RKEREET 500
TREHCH » Fro 2010 4 Irani 57 @ VGKC HkDEZE
HIHUR & VGKC L EERERR T 2w 2hDEHR
THECEEHLML Lico ZDHFCRICEENRS
o T BRI F i Caspr-2 & LGI-1 TH o 7eo

B SR e & RBHNE

Irani 57 D29 FIDO ¥ ) —XClk, HTHADER
F & LT, Caspr-2 D& 6, LGI-1 D&% 3,
Caspr-2 & LGI-1 fif2% 12 l-C® o 7o Caspr-2, LGI-
1, contactin-2 D FTCIKT 25 HOHikA2E T3 3§l
FEFICAEIR, MEDEE A £ OER A BEMRER
EEL Tk, RERD, MG, 5 XUBEENI
Caspr-2 FUAICEE L TH b, LGI-1 HiRBHE 18 Fidk
7HICES F Y Y AMER AL Tk B8, DE,
BE&ES % & O EMEERE, LG fifkic, XY
EFEL Tk,

2) ZDOMOREMER

HERCERHEESHROBREENRATH 2
neuromyotonic discharge 2% 96.6% CEE¥H LN T\ 5,
BEAR MRI T 8% DEFIDOHBELFD T2, B
HIRE Tl 47.7% CE~HEEO Y v oSBREN, EH
BN, AY T u—Fany PR EMLIDEERL
b T b, Diffuse slowing temporal spike & & D f47
BEARELL LTS THLN T b, Z DOl
SIADH ([ & &7 I U 7 LIMEAS 7 FlCH biico

4. RELACHBEOEE

FrikR7 X 5w, Pl VGKC EEEIKDELE
IR ik Caspr-2 & LGI-1 T$H 59 LGL-1 icif4 5

T e 5 RUEE | 0345
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> AR

bans e o s s i v A 5 Y Ao RS B S 0 B e

HLG-1 fitkhy bF 7

e s s o som

Cell Based ELISA 3%
O
o0

i S Pk

14

4h 1,400

41,200
1,000 5
s
1800 ft.;
&
.................... &
= 1600
= 4
a O]
| >
=) 1400 ¥
+
b
= 3200
i
1

X&E6H228 X%986H

XHE118278

X+1&5810H X+1€12813H8

Fig. 3 BRBICPA Yy 2 JEREROER TER LI~
52 BOBE (TERREM. 2TE%, EEWMER TR LHIBE BERT0 ER0EREL RREEEEL/, B85 YUY LME (122mEg/lL)
& BIRRAE % &, $1 VOKC EaKIEIBIET, BWHEIL LG-1 & DCC (deleted in colorectal cancer) T -7z MIIREL & REFCECERITHEE

Lz 7 WB%, £5H0OHE —2-03Ifbz7,

itk nic LGI-1 oo 57 cr’, @k a8t H
R C R LIC B L, —EPRIERIC AL
Twnd, =7, Caspr-2 (X0 B R% &P
BRICIRS TR T 5208, WEHIEClda <, PRI
HER juxtaparanode ICEICFHE L T 5179, EHMHNA
T & FEERRICERE T 5 4 L F ¥ vl ADH @2
v BAE S 5 AMEIEUR TERMRIEC i LGI-1 D A 2338 L
T,

—a—u It b=7T, KA EORBHEERG C
o ORMHEFEHEED juxtaparanode IC ST B Caspr-
21T PR LBIEL T3, BERT Ay 7 XE
BB T D Caspr2 KT 2FAESRD bhTn 5>,
Caspr-2 X IEMIRARR <1, BTIICER-CHOBRICIIIL T
BN, coT  RABEHCERNICS WRIEHEEC,
PR, FlRE LR R OFIE L BEEL T 5,
FATFRARBOC LREL, BEEHOY X785
W EAREIL T B,

L VGKC B ERBAEPEET 2 7 4 ¥ v 7 REE
B, =AY 7 VIERE, JERMRERICARZ T
LB eELOLNS (Fig. 2. BEABICEALT
REHREFICDOWTEER L e H¥1, KF MDY
LIAE % 5 WEROERCHRIEL, BRERCT A

0346 | BRAIN and NERVE (8% 4B 20164E 4 F

D LU, RTBS CERRENEE LT, FRMBEREES AN >1

Vo 7 ZEEREROERCER L 2 EMAE2RRL &
(Fig. 3)2*,

GE B s2moBE

BRE o ARiTag, EBAEM, KRR, i
prEE, BETE, EEAMEREL, RRMELE
L7o

REFFR KF F U v AMFE (122mEq/L) & fURREE
Z&bk. L VGKC EERTUEARE T, BIHEE,
LGI-1 & DCC CH o7o T DERFECEHL LGI-1 Hitk
Bk & Bbii,

ERARID8 JERMEE & RRERE CREREIEE Lits
BRE2EZ Lk BE0 2 A2 B HEOHRE,
Za—uiit b=y, OEOLTN, BTFELLEE
REMERE L oo PHRHARERZE -2 BOAI-
o COLEDIERIE, TAFy 7 AEEH2HLT
B, B TELDL LELY 7 VIEER L HET TR B,
Fig. 3 K HEHADOHR 2R T4, BHERR7 ) —=
v BB 0P VGKC B &AL L LG FilkA s
EERL TP, T4Fy s AREEOEIRHIRR
&, PL VGKC EEEIUAR T LA L7225, HLLGI-1 T
EEZ LY, BEoOPRREECcH >, VGKC L
EERERRT 2 RMOTFECHT 3 BEHRE~D X

Tl
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A FRBDolk EWEIND. ABHL Caspr2 Fiikld
ERERFE L CEETH o 7o

ThbDT &hb, H VGKCESKTIAROAEE &
EESE L & WREOBWHRICH 3 % HCHROFE
BRBEN, HrhEBe—7—ORRENABRETH
CERERETE B,

5. ARELFER

BT 7 VIEEE G EEEERRERECID Y,
e 29 Plokkstcw, 11 FIClElEER, 26lc) v
HNEEEHFLTV S, 72 v BAFOBEFIZE
ICh BB, MM, X7 FEE, #E
ra7y v RERE, REEE OyrrsIy, v
oZEY Y, YrukR7r i) BTFbhTn3, 20
Y YFe =7 RWESE OEFRE LR T EY,
TR L TH RERIZEZAETH Y, £o—FCE
BT 37 7 a—-FbEELEZIOND,

. #1 VGKC BE&HE L RAE

1. 784V 7x b Ya7BEDOEE

Tan b7 &, BOAEHEHIEES, GEEEMRE
EEERGEDNE 13 FAK DT, Hl VGKC EEKIT
KEIEL, 80 ZDBHEEC O~ CTHEEREBEZBRNL T
b FERFERE T A AL EZEL ZER
TO%FAEL, FIHIZH & U< HORBHERRINE &
Wi ENTWEDERbTHh 18% T, FHEZE» 2 o
AV T b ¥ 2T (Creuzfelds-Jakob disease 1 CJD) T
Horelhld 1581 17%) FEL o »TNOFEHF D,
HEITHERATREREE, I 42 u— X X, #EHAMNEREE,
R %RD, 1&E WHO » CJD DL L L
Tnleo RFEIERIET L AERCR, BEAERK
AR L7, LR bICHETZML®, 8flcED
BUfR (FURMRBEE B EHik, HTRGHIE 5 GAD Hilk,
VGCCHUR) 3%, 0% IR + U 7 LME% e 7z,
BEWR 14-3-3 BHX, 61T L7 8 Bl 4 flclaik, #
RS 7 9 — (neuron specific enolase : NSE) I,
2 BIChatE. BB 13 B, 9 BICEE (0fie b
AMERRIE, 1| BICRTEEERM A EEIE S ) 2Bk, A
HRMEBIEAMEFCE (periodic synchronous discharge : PSD) % 543
FIEBIE Ao 7o & b 13 Pkt L C B REN
BENEH, 55 2FICHMTH > EMEL %,
b, A4F—=2 )=y I pbDWETE Y -
vatrchh, BEEH.

#E O b Pl VCGKC HEKRTUASED definite CJD fiE

B St & & FREE

Pla B L 72

GE > 60 BB

WREE O, EFEEREE EH%&ECRE, 2
7 Atk iR, AZERIKEE, BRET, BE
EEET, IFRFREETE2EL Cnik,

REME I MRILBEGERE K@, mAIH%E
EEREOBES 2R L Cnio BREA—F 4 ¥ O
BREEECEE®RD Aok, 14-3-3 BENXE
HETRIVERDEELZEL T,

ARG PHORER, REOHADEECTH-%&
A, FAE 23 BEICE PSD ARBD b, 7Y A Vil
BT CE = B 232 28 Met 2 b Arg ICBH#E L %
EERBOON o REBEZZTEC LR8N
HEORERTTL oo

B OB R Cr, R O R, BRREL,
VFTRCOTY F v EERE R RS, definicc CJD
LW Lo VT AZ YT uy FETRE, typel
PrP% A X Mo HL VGKC EAERIC D » TREEH
DIFRENELBRE L ch, BIEGCHHE RIES
A B, EnEh, 603.5pM, 0pM TH o720

REEL SV A VRS Y =y 7 CERE 150 floik
3 CJD o HT VGKC & HTA % & Ltk
BE & N7 L VGKCEEEIUERE 1.2% Tt
HY, FIHREHKL — 2L CRE49% CHBETH o %
2, TN FUAMEEECDH - 2. BHEHIKBGES
D% FEIKBT CID LHEZ I N T Wi, P
WIEAR, FELEELAVE, SECHEE, B
VGKC E&KEEZRR L LTRERERLECTH S
BRI b T B,

—7, HEEIBEIZRIELAE (amyotrophic lateral sclerosis : ALS)
D—EHICH VGKC BEERFURNRBIETH 5 & 0#HiE
WH D, F I ARIBC b FERA A GRS L ARHER IR
i, COPUERAEETH o 7 ALSIERISHE S h
T 37, RERERE, IS L R C—
HIRZIRAED 57cd DD, RISHNCHSE 2 F£kic 2 8
MRS TR L co BIRETR 2 b FHLES =2 —n
VEWENEN O ALS IR TH 5. B, EE)
—a—uviF 28 FIOBKEG, HEEERR B
VGKCEEKHEEZEUBA A v F v 2L Ck$ 5
BOHEE B L AR, 6.9% 2 ETHESBET
B, FWECEBE AT EPERI N,

IhboC kb, By F 7 2AEEOWENE
z DBk, FIERRHITON, RREL dEEDO A »,
Pt VGKC HAEWHA O —BEDEENIEC 32 DT’k
BoahbiEEIND,
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1 VGKC & 196 (pM)
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BERSB
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X—1 % X &
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Fig. 4 PRAMBEEES & SEARBRERD 16
63 BB, W3 NADKBT BERBL AT, XFLTLRZVAYREBRELH 7 BORBRERET

QXazs—-vavRFLAVRELEMIL,

(B8ZE) mPSL: XFAT L KE=vVay, PSL: 7L R=YAY, VGCK : BRHRFEEA Y S LF v, 196G &

Bo7) G

CID ik, B 14-3-3 &H, A VERAR Y DN
AFd~—Hh—ciz, MRIEFR MK CD PSD #4 &
TEE 7 2 ZWIZER S 5 —H, L VGKC EEKRHE
BHEK R Clk, PL VGKC EEHRTUR D EE R
% FBDS IR + VU 7 AMFEZ &HF L T\ 2 HBEIf©
BEWRES cH 55, FilkffigEosrcenbi s
e, HAECETT 2RFEE0A 22T 25E

BWiRREECH B, FBDS R I A7 n—X 2 Lo
TR 2HED CD L BFES O CcEELET %,

2. BEEOSEE LIz BB
EAMOREMSAEL 2L, SERERENES
L 7L VGKC B AT ABEI & o—Fl % RB L 7.

GE Bl 63 M

¥ % EESEE, HEE - SRE - REECER
HIEA L,

AR FEHAEML, BR2Yuevulib,
HNHEZERDL XS Ch oo BEY 5 v, Hik
EEETECLbHY, I ARCAETRAAD,
BEAEELEL Bolke 10 ARIGEEMARICT

EEE MR 2 H6fTE N2 AL A RERE AHEHE 1T,

11 AL D ENBTHREL AVELE DREL Ao
o 12 ARSHIRRAR & & o 7co AR, PUBMHRE
BoORERFBI NN, ~—F vy VER - GBIk
HERL, Hikehoke BRIICHT 2 —F v Y VfE
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ROHIML LT X 08 (D8 - ) OFEYRDY
2EEH» D, L4 /MRERMESR I TEE 2 A
18 HABREMHRIANERE ko k. BAKORBTH
D, BEL 7V A vIESERDNIEEMEENKC 3 A
18 HEREER & & o %o

BREMR HE 165cm, {KE 64kgo ME 130/60
mmHg, WREE 50 [El/457, &R 36.8°C CEEEDICFIT RS
RoOpH, ~BEEHRRCZOMBELZED L v,
Bk YIREET, BB SO HEEREIERENM T
Hoke BiRL VB I IRT—EBERE (GCS) :
EAVIM6 CH o7, 2 a=f—raviddE kL
Bhd, EXIEREREIIT R, M EAEA L
HEREE RO 7o WIS RO A D o Tc. BIRIRE
R MRICEE 2RO Ao fco BILEY v 577
7 7 4 — (ECD-SPECT) Tl B ICHif o HI5EZE, TH
BEEORBCAEHBEONFERT 28Dk, 1 As%
C#R Y IR UBETT U 7 BT R, [RULIE @ B (8~9 Ha)
TPSD R CAPAEBRED 2%k

ERRIZB $1 VGKCHEAERDUAR, 875pM & E(E
BRLAC DD, AFASL F=Y u v REFREL
57 EloSBRERE T2 L T A, HEENBEE
DR, REBOEINMCHsTalazr—rarvi
ey, NBin L CEERRE L A 5 A CERLEE
BERO LN (Fig. 4 BOKE CW, LG itk
b L Caspr-2 A D BHETH - %o



FBE{AIEERIEIHIE (frontemporal dementia : FTD) $EDFE
B e, APl X 5 AR BREE & RTEEEERE 2 58
D BEF OHMERHRE I NS5, FBDS®EF VU ¥
L ILFE % b 7 W EREER © 4 D FESI ¢ b HL VGKC
BERIRPSSE T, BEIcRZRELr T2

CID fEFIC b iEH o e — I IC I VGKC EE&A
fha & OHHRTANBYEE A 5 C L AH 2, Bkl
REEOHE RRIE L OBEER{E W, CID®
FID OfERICELIL, BUAMAERWFIclk, 27 a4
FERECRBERERLEA L2 EET LERD B,

Tk CIEROWELTF I N B,

BRI CHiky, THEEWEE X LAEEEAZN
SRBRERERE AROBEE, Bk UCHEDEE LB
FUFREFEHE EREREECES - LE T, &8I,
KAKENHI GEEES : 25461286), EEHE/ESLEESRSE
FIRFREE o5 v RS » A R GaEEE O B
W BREESE - BET 2 X L ORETIFE) OB

EHYIC

HEMER BT 2HOHEK L LT, $L VGKCHEAK
PARICEREZ K-> TR L 2o € OYUAZBLEST 2
RRERED, REESCASERSLEL, ER5 oy cam L, s, SRR, 3 VOKC AR
SERT 5 E CTHELD LR ET 5 cdic, BICRREME L DRIE RIAHE) 2FEEL T3 (A% vghckufm@yahoo.co.
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Abstract

Antibodies against various neural surface antigens induce cognitive impairments. Anti-VGKC (voltage gated potassium channel)
complex antibodies are well known as one of the causative autoantibodies. An anti-VGKC antibody was identified as the
autoantibody in acquired neuromyotonia (Isaacs’ syndrome), which causes muscle cramps and difficuity in opening the palm of
the hands. However, this antibody also tests positive in autoimmune limbic encephalitis, which has a subacute progress and
causes poor memory or epilepsy attacks. Typical cases have a distinctive adult-onset, frequent, brief dystonic seizure semiology
that predominantly affects the arms and ipsilateral face. It has now been termed faciobrachial dystonic seizures. In recent years,
the true target antigens of the anti-VGKC antibody of this VGKC limbic encephalitis have been recognized as leucine rich glioma
inactivated protein (LGI)-1 and others. These antibodies to amnesia-related LGI-1 in limbic encephalitis neutralize the LGI-1—
ADAM22 (an anchor protein) interaction and reduce synaptic AMPA receptors. There have been reports of limbic encephalitis
associated with anti-VGKC complex antibodies mimicking Creutzfeldt-Jakob disease (CJD). Less than 2% of the patients with
sporadic CID (sCID) develop serum anti-VGKC complex antibodies and, when positive, only at low titres. Low titres of these
antibodies occur only rarely in suspected patients with sCJD, and when present, should be interpreted with caution.

Key words: leucine rich glioma inactivated protein (LGI)-1; contactin associated protein (Caspr)-2; AMPA receptor; Syndrome of
inappropriate secretion of antidiuretic hormone (SIADH); fasciobrachial dystonic seizuires (FBDS)
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VGKC A YU B E BiE

VGKC E&FHEE, PV oRERBOBREEERICMZ, BHER TR,
BEEMEREXETIENT r VERE, SSERTREELTALALERLETS
VUBRBATLBELAZ—#PH B, VGKCEERR, \Wor0BERIZLVER
ENTLBH, LGIT (leucine-rich glioma inactivated 1) & Caspr2 (contactin-
associated protein 2) #ERBZHETH %,

VGKC # & fk 1 #&, LGI, Caspr2, fasciobrachial dystonic seizuires
(FBDS), BEREMTANA

EL®HIC

BAEAEME S ) 7 L F ¥ & L (volaage-gated potassium
channel : VGKC) & AT, RAEMEROBRIEIE %
LT BT Ay 7 REERE, KR BEIRE
whinz., BEExBEERES, FNREPRZIERKE T2
FRIREREE % b AT 2 B LY 7 VIEERE, TR
BHEE & CA»A L EREE L T 2 BB RMNE/E
(limbic encephalitis/encephalopathy : LE), % L CHFE A —{AlEH
TH & BRI ORI L 7= SR EBNERFEVE (Faciobrachial
dystonic scizures : FBDS) % & s C A AJSEREEE T, 24
DIEWREAZ b7 LcBEET 2 (Fig. Do £7,
1995 I T A4 ¥y 7 AfEMBERE & VGKC EEEKIUAD
BREAFER S e T A F v 7 & (Hyam Isaacs 5 1927-)
BRIICEEREZEEHL Tr b2, 34 ERDOC L TH
%o 2001 FICENLY 7 VIEER T C OTARI G
THHTEREALMICAR DY, BlEEE, HOAEE
LE o—#iIcd, cofilErsBE5T 5 & B5HlHL e
ok, ¥ b FBDS Kb Z OHKZEE T 5%
b DIEERIE, wThd VGKCHEEEIAK X
DEC 2R, ZoBKREEFALH»ICER>THD
(Table o LIF, VGKCHEEEKIUA & BEHIFELC D
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Tk~ BEET 2 EEHORRERE, BRECOWTHRE
THhic\ng :

I . VGKC BEFIZHT 2 ECHE

VGKC & KPURE, BERCB - THBECENT
b, TEORBEHRFEN TR % 7 SE IR EE (radio-
immunoassay : RIA) CHITET 5, RRA EWIEOMKE,
< AN R AREEERCH B IF b= v CHAELL,
VGKC % %D Y HVY FTHEPlaF v Fu v
TEHT 5, V¥ v ERERT L C LT, HEKR
RN T RBUBLITS C B TE 5, BE G
&Rk, ZHEDO oG itk v CcEHEEL
7etglc, WEHRIEEZBIET 5. 100~400 pM DIK(E
B T 4 3y 7 AEEE T LY 7 VIEEECERD
bNBTRTH B, BRI - TfE (VGKC-LE) ¢
I, 400~%T pM L EHEEZ 23 2 EMICH 57,

VEiokEcl, coiifhr, BREEENKC
VKGC OBEBE# I 2 C & BEAL I IC A o 7228, 2
EffgC VGKC BRIz FREAL, filkokhatksx
FRET (cell-based assays : CBAs) L 7= fE5R, BEHEOHEEED
bNAMo 7, REHBFEIRSCENTY, BE

BEWBAEEHINR R B - R ih a2 — iRl (T890-8520 REVEESIRBE NG TR » B 8-35-1)
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T Ay o RIEREE
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BEAN - SRAID
REME

Fig. 1 VGKCHEAGKRGHIFREET 2HREART LI LA
FHHEOBHRBLRT 27y 7 REER, FHNER  BENER  PEMBROS X ENERZETIELY 7 VERE, 5L
FBDS #4%E(TL, MAIRNILE Y DUWEEERE (SIADH) IZKBEF + )7 AMES# 5 BEILIEREENH D, —2—OIAFZ7
PFEREIE Caspr2 Hitk &, FBDS ¥ SIADH B L UERIE LG Ttk & MBET 2. 2 OT ¥y 7 RERBECHEE TADPABITIZEN

PEEAS > TR,
(B&58) FBDS : faciobrachial dystonic seizuire

Irani SR, Gelfand JM, Al-DiwaniA, Vincent Aet al: Cell-surface central nervous system autoantibodies: clinical relevance and
emerging paradigms. Ann Neurol 76: 168-184, 2014 & W 8% L T

IgG iF, VGKCHEAKICIIEAT 528, VGKC ZnH
EICEFEE L AR \ve VGKC AR, LGIL (leucine-rich
glioma-inactivated 1: LGI1), Caspr2 (contactin-associated protein
2:Caspr2), BXUFav &7 F v 2 RFERETH 5,
b OHEREN F A4 v R FEH &4 T, CBAs THET
T 5,

VGKC &A% bk RIA CHIET 5 € & T,
LGI1 Pifk* Caspr2 Ptk Hic% 3, 8%, VGKC
HaETERrBEOEE, BB L LT CBAs 2 H
WT LGIL Hifk & Caspr2 FUADOEIRET 2175 PR
Bl-cikd 5725, VGKC % Db DIC it % R 3ER b F
T %o VGKC EERPUAICIZRE - REOTUR H 18
EBENTEY, LAZBHPLETDH D,

NMDAR (N-methyl-D-aspartate recepror) Fi & [& #£ (€,
VGKC & ERPUAMIE, #MEbP L dMBEPCEH
w¥, L2 L NMDAR ¢ ic b_T, VGKC &K
AR EEE FR AR RS 2R (VGKCLE & (N 7 W EEE)
DIE S, FHEERNCOTKEERZEEZD
NTwna,
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Il BZ2EIUCREOESR

HEIC BT, FH 100 T7AR 2~5 FIAHFH O
BEE LTHEEBINTwE (HEMi>400pM), T T
B 4 EBoHRC, VGKCLE OEENRE D &\,
FBDS X U7 A F v 7 XIEFEENCHICRE, =0
7y VIEERIBO CHRTH 5%

Dalmau b DRFZE S A — 70 1, HRAEREE R
wBESUREE T 5 700 flo BBREIICE T, VGKC
AR OHELTSEREE 33% (LGI1 2 30%, Caspr2:3%)
THo b HEL TS, bhbholifRcEfEh
BIE~L_R AP LE OIIE (SR 300~500 #ik) D5 5,
2 EIfEE A VGKC B ERIUABIETH 5,

VGKC HE&HRPUABLERBIX, 50 LIc3EL,
etkclk, Bl 32 cBECSEECH B &
BC L ickgai D Eh 3 Table 1 #3M), VGKC#EE
APUAM D REC & I fBRA S Y, VGKC-LE < FBDS
Tl 400~%0T pM & ZEAE(E, =AY 7 VIEREEC
% 400~600 pM R2/E, T4 ¥ v 7 JEFEEE T 400
pPM RIETH %o FEMEMREESLHBELHEER Y
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Table 1 VGKC BEHHEHERBORKEROLR

TILT 7 REREE VGKC-LE T Ay 7 AFERRE
n=29 (%) n=64 (%) n=58 (%)

BEOSH 12 (41.4) 0 (0.0 19 (32.8)
HE (Bolhx) 27 (93.1) 44 (68.8) 37 (63.8)
EEBHENEOSH 9 (31.0) 1 (1.6) 11 (19.0)
REHRR

Za—AIFbhz7 29 (100.0) 0 (0.0) 58 (100.0)

EMG L0 Za—0Z4bZ7HE 28 (96.6) 0 (0.0) 55 (94.8)

& 18 (62.1) 3 @7 12 20.7)

KEHRESE 15 (51.7) 1 (1.6 5 (8.6)
BEEBRER

BEAREE (WThh) 27 (93.1) 7 (10.9) 32 (55.2)

HTa% 25 (86.2) 6 (9.4) 29 (50.0)

BBk 11 (37.9) 0 (0.0) 1 0.7

MmERE 9 (33.3) 0 (0.0) 1 0.7)
FEAR

TR 26 (89.7) 6 (9.4) 4 (6.9)
HIROERTR

winn 28 (29.6) 64 (100.0) 12 (20.7)

RYBEEE/&% 19 (65.5) 64 (100.0) 0 (0.0)

REEE 15 (55.6) 64 (100.0) 0 (0.0

8 14 (51.9) 11 (17.2) 1 (1.7)
e {id 10 (34.5) 4 (6.3) 1 0.7

=18 7 (25.9) 14 (21.9) 1 0.7
TADA

S BRERR 10 (34.5) 59 (92.2) 0 (0.0
2HER

HERD 13 (48.2) 1 .(1.6) 2 3.4)

BERER /B 6 (22.2) 0 (0.0) 0 (0.0
WREFE

MRI IE® 23/25 (92.0) 24 (37.5) 10/10 (100.0)

BERIES 11721 (52.3) 43 (67.2) 20/31 (64.5)

&7 b Y 7 LiE 7/28 (25.0) 38 (59.4) 0 (0.0)
VGKC ERHTHE (pM) 400~600 400~#F 400 E£&
ERHR Caspr2 LG Caspr2, VGKC 8
1A 9 (31.0) 0 (0.0) 4 (6.9)

(B858) VGKC-LE : VGKC EEAIARBITERME MG | HERRE
Irani SR, Pettingill P, Kleopa K, Schiza N, Waters P, et al: Morvan syndrome: Clinical and serological observations in

29 cases. Ann Neurol 72: 241-255, 2012 & Y &E L T&EHR

400 pM LI T OIKEGHEZ ERD 5 & &35 %,

Tan ' (%, BHORREMRESE, CSEGIEMREAE
BEREEREDN S 13 FAKDWT, VGKCEEKRTIE
PHEEL, 80 Z0BHECOWCHERERZRE LT
nho ERMBHEASEC1 A AL EEST BEMD
FI70%FEL, #HAZH & LT B O RERHEmMIE/RE
BB ENT Db T2 18% T, WEAZKIA 7
AV 7zt » 2T (Creurfelde-Jakob disease : CJD)
TH 7Bl 156 17%) FEL ko WTNOERD,
HEITHESRANEBEREE, I 4 7 u— X 2, HEMRALRREIE,
% FRY, 131E WHO (World Health Oganization) 0> CJD

PMEEER LT\, REEET T L 2 fER)
T, GLALPRFARGER L, bk bic
BETEMA?, 8 fl B THUA (FRIRESEE CHA, JUF

VGKC B & RBIIARSEIAE & 2 o BIBERE

fBERHUA, GAD ¥ifk, VGCCHik) %880, 60% IC{KF b
VU LILE, BEWR 14-3-3 BEIE, HEITL 72 8 HIF 4
Bil-CREHE, R £ ) F — 4 (neuron-specific enolase: NSE)
ik, 2BICBECH o ico ML 13 B, 9 BICEE
OFlE b U E AN, 1 BICRIEERIRERBNE ) 250
Dy, FIEREREAERE 2 890 L ERE A A o o
E o 13 FeH L CREBEESES end, 55 12
BICHEMCH o b HE L ThLD, A43—2)
Zw I hboHERwye—YaFATchh, BELE
Bl

HEEN TV A VIEZ ) = v 7 CiEf 150 Flodl
& CID 1K B\ T VGKC E&KFiA % & Uik
EABEE Y, VGKCHEAHERTRR 1.2% CBk:
THY, PIHBRFE N -2 L TR 49%TCHETH -

T EHDARMRE - INE | 1013
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7B, WIFNRHIENECTH 5. BOHABESOZ

C ZEiKT CID LEEZE I LT »iko PUik(fisE
WBER, RELEEL AV, SEOHEE,
VGKC EEKRBEEREE L L CREBREALETH D
LiEmoO O bITwn 3,

—7, BiEMEIZRRE (LA (amyotophic lateral sclerosis : ALS)
D—EIC VGKC HERTARBIETS 5 L ofER
HD'Y, 7 ARF T b FH L RS L ARHERIEIGE &
o, COFERREETH -k ALSEFILSRE X T
w3, RERRRIE, FRCEE L RRMER HEIE i — R
BREIRDBD o7 d DD, RAHICTEIE 2 Fikc TEINF
WAL TICE L7co BIRFTR 2O MLEH =2 — 1 >
B O ALS EEZEBITH 5, &, EF
= a—u ViR 28 BIORRE, MREHETA, VGKC
BEERYIEE EUHBA 4+ v F v 2 ricxds 2 HEYUE
AT L 2658, 6. 9% CHEIKRBBETH 528, R
BICEBERARNC LPERINLY) chboT &
LY, B8y F I AEEORRESEC BT, Bl
FARRA TN, JHEEL HBEE DL v», VGKC EHAEE
Piko—BIEDEENR T 20 CR AV LHEI N
%,

CID ik, BB 14-3-3FH, M2 VERA L DAN
A F~—H—Cfi%, MRI BT R © o B HAYERIEA
PERCE & L TERE 7 2 WA HE D H 25—, VGKCHEE
AP R RN © 1 EERICER D b 7 B EEHE 1T B
DL T AR\, ZD®H, VGKCEEKRTUANSIE
TR 2 FBDS K + V) U LMEX &P LT 3
WA CREZMAERSTH 523, TikEEoA T
bEEHES, HAKCETT 2RAEZEOARET
GG RZEWAREECcH D, FBDS R I 4 7 1 —X X
LS T2 AEED CD E AMES o clEEYHE
T 5,

PiARBIEZ1To c ek b, ERRIROIEM I3 ZHF S
h3, ftho B CHUARBIEE BRIRR, Rz EEER
EROBEND, HiREEOBRE D —E0EETHET
b5 TNb rseronegativeJ REEBRICOWTIE, BEERE
[EcZli L, PABEERBRICERELITS ¢ & 23K
TH b,

. 745y o REEMEE

TA Yy 7 REERHCK, ~—7 VIEER, ~—7
Vo TAFy 7 AERR, FREEEENE, &5
HIAF 17, HMEEELHES IAFIT, Za—
u A b=ThEExORINED L. FHHRENE A L

to1g4 | BRAIN and NERVE 68 % 9% 2016 4E9

T TROLNLHHED "B, 4 =T Db
T, PHRERKBEEDE I A F =T (pseudomyoronia) % {4

5 DD TH B, BIA =T e, TEE A
=T CROLNBAFTIF =T %507, R
FP=TOREBDDRETH S, COREMIL, B
I TREHEBRIEE ) & » SR E2TUMEED »
%o

BRI AERGEBE» B Acrd T, HEE,
HRE, BHIET, X CREEERETS 7Y,
BB E, Rk 325, KPHEECET %
TEWDHDb, HI30%DEEFECHNETHEC 5, &
YYVBEREREURERED 0% EBEOHEETH
%, ZLDEHEF, BOTHATENIHOIHETH %
IFAFITEFRZ, T - RHOBHSIE: LT
roNdBIdt=Tr#EsTn3, Tbic—FoD
BECRBHESAI=T%23E2L T3 H
40% DBEETHITRERFZ 5o 1/4 DEFICRIES
A%, ¥3% OBENEELRBMOEERD 2D IC
RARRE BB L LT3, Th b P HRARER
ZEBET BERIR, BkT s EAY 7 VIEEEE L OB
FHI7Z & ¥IEE D,

BLr28loBErEIRELEFLCE Y, FcE
TEHRIEDERPBEEILT 2 e b H D, T ik
MR, 7YY UR, BEIY veF, YT v 7R,
SHEHEM, ©X Iy BaRIME, sV F v U vy,
TEMEEA O ARECEEEH KRR B RIS
5T EBD B,

MEFTHIC X 0, FERAUET 2 C L LEE G D
~ Y ANOEEGCHREBENT R R0 b L X
D, 1990 ERYIEE L b, BTHKROBESREEE LT
Wnizo 1995 4E, Shillito Y IC X Y, VGKC Kkt 3 H
CHROBFEGEHE h, BOAEEEREL LTORE
BES S e L 720

KEDT A v 7 AEEEHEFI OEFE 2 & Table 2

LWEERER L o VGKC EEERFUIADHEE &
Ebic, HEMFTAC X 2&RPHOCEETH 5,
F/, 201547 A1 Bic TEROBRE ICHTT 3 ERE
WCRES 2R (TR 26EERES0E) K IEEEX
NOIEEHRL K ofco WHE, cOZWELED
Fdefinite) 3 X O Tprobable; Hl-cH b, ~N—ti A v
5w 27 Z (Barthel index) % v A BEE A N—t LA v
Ty ATHEEI NS,
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