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Establishment of early diagnosis method and new non-invasive therapy for transthyret
in amyloidosis
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We showed that abdominal fat biopsy is the most sensitive early diagnosis metho
d for familial amyloid polyneuropathy (FAP). We also showed that endomyocardial biopsy or gastroduodenal b
iopsy is the most sensitive early diagnosis method for senile systemic amyloidosis (SSA). Surgical skin bi
opsy including the deep subcutaneous fat pad is a useful alternative histopathological diagnosis tool for
SSA when patient is in poor condition.

With regard to treatment, we demonstrated that diflunisal inhibit polyneuropathy progression and preser
ve quality of life in patients with FAP in its 2-year randomized controlled trial. We also analyzed the to
lerance and efficacy of long-term diflunisal administration in FAP patients and showed that clinical effec
ts of diflunisal are sustained after two years of treatment.



B X C—19, F—19.
1. MBSO 5
oA AL 1LF (TTR) 7IivA K—
VAFNRER L EHEET I 0 NS F—v
ATHY, AR TTRICL 2EANMEEFMET
itz/( F— & (SSA) EHEIEMT I v A K
R =a—u/F— (FAP) B FETH.
SSA IFEE ICEMEICRO bNLD T
REIRERT, WAL OWETIL 80 mLL
EoEE D 25%Z g ~DBE AR TTR 7
A ROWWEPBROLND EHEEINT
WD, RARBZIBEIENTGAE L2\ OFfE
HRET L \—u/[-ﬁéh%) L 1/1\71,@\
FAP |39 Y e R B O BB 1
BRI L E 2 BTV,
FIE DB = =

FHET, g
WA, A
—naNNF—L LTiEEd
Ef@ﬁwﬁ$f&@ % < DERE D IEMEIC
ZRr SN TWARWZ ERHAL NIRRT,
mpcﬂbfiﬁ%ﬁ®ﬁM$ﬁﬁEL1w
LN, BBHEDmES & 72 D BEIL 20%LL FTH
D, 1FE AL DBRFITE > TIRARB R IBIEE
IIIFE L7220,

LEMNS TTIR7 I A R—Y R IT%T 5%,
ERE 72 RS W X S o FE R B 72
TBEEDOBRRBIIEH THD.

2. e EM

TTIR 7 2 v A F—3 20 BBk %
S L, TNHORMT I oA =V RAEBEHIC
x5 IR BRI IR IE OB I & RE T
HZEDNARMIEOHNTHD.

3. WHEDTTE
(1) FAP 3 1. OV SSA BB DR2ITIC
L A AR D Sk B
INETICHR TR L, FAP BL W
SSA BF OEgRRE, BFDO TTR Bin T4
5, kRx OBk 2 2L (RERERRNG, B2
JE, ARRE, AR, I, O, B L)
2™ D DARHRRE O BT 21T 9 . AR
FEE O Ty FYREIDINZ, RE - R
FEESLIEN 72T TTR HifF (TTR115-124 X
FF Rk 55 Y 7 5 —FA5ik) & o
TR AT . Zhnls, Dl
I, Tc-99m-pyrophosphate [L:fili s > F 277 7
{4 — IR EORBLMAEDE, L ORIk
T EOMENFYBMIIR AR THD
DR 5.
(@Eﬁﬁ%éhtnw%;o$A$% %t
9% TTR W & (K% &t F (diflunisal,
tafamidis) OF ZhE DO RET
BAEMIZOWTIE, — ﬁﬁ?ﬁﬁm{Jm%,
JIT - BHEEMAZ 2 7 ATV, 3EHOR
TERIC 72 EE Z 4L D .
BRI RAZ DWW TIILL T OfatE % 12 7 A
(Rl AR HET 5.
& FAP 2 =27, Neuropathy Impairment Score
plus 7 nerve tests  (NIS+7), 36-ltem Short-Form
Health Survey (SF-36) quality-of-life
questionnaire , Modified Body Mass Index
(mBMI), AR CQEB) R L,

ESIp Ry

Z—19 (Gm

)

AR IR L, A EB BN ORE)
olitE F i (D= bR, 72 S 1% BEJE, Ejection

Fraction), Ifi./if BNP - hANP
4. WFERE
F9, INFETICFE A NZH LR iEE

TTIR7 I vuA F—REFEMITLTZ. £D
HE L 1980 4E 7> B 2013 4E % TIZ 305 44 @ FAP
BEZZWLTERBY, N 258 4 (84.5%) 7
V3IOM BETH B Z ENRHLMNII o7, F
FEAERR 1T 20 A1 e & 60 AR AT It
DE—27Z2 L, BHTRERNE S BIEE
BRI N E A S NI o T, BRI T

I SNERENRIAL B A e b 2 <, FIEH DIF
LAETHERERIE T S aA FiLEN B
IR TWz.

WIZ, ZHE TICFH A B2l L= SSA 22
SE 2 fRAT U 7=, Z2WIRE O SRR 75.0 7k
T o T ONESEAENRT 705 mk & FLieig <
70 AT COFIE S 4D 10 BIFFE LT,
PERICIE A M 15 Bl LTt 7 6 & Bk
@*ﬁri)‘ N, Euurr%t Lfi 21 WJ

LM BE I O E AR %GR wﬁ%ﬁfﬁmwﬁ
FARESEMERE DOBERE & IEH I 22 {5l
14 TR w%nﬁ1z@1¢@%ﬁ%1%o
7o 7 v R OfEREMLIE, (DRER &
B+ —EAEmRD 12 flCRbE L ot
R B A2 Wik DA & LT, SSA i 11
BN G T T2 2 A, 8 fICT I
A FiEEZRD, KEIZ 3% TH -7

PLENG, BifEEZ W 1L & LTI, FAP

TIXNEREAR NG AR, SSA Tix, OiEREE
+ TR B bW ERE <, SSA T
REIRRER R D76 bt AR el T IR # e
AT EABLBEICAESI TH D Z &
N RSN Al

TTR WEKRZTE(IKTH 5 Diflunisal D
FAP (Zx13 22 SICBI LT, AR NI
RARNURKRE, AALI 7 V=0, ALK
Frp & L HETT, [EERAY 72 BE AR R R AR
By (T o Z MMEHEGERER) 21To72. Ok
., diflunisal 73 FAP F5 O KRR PR E Ot
TEABEICIHEIT S Z & (NIS+7 D FE[LA
diflunisal # T 8.7, "7 & A#E T 25.0, p<0.01),
BLO FAP BEOLEEODE*UESITSL
L (SF-36 mental 237" 7 &AL TIE 1.1 B4k,
U7V =HYIURET 37 &, p=0.02) ZH5
Mz L.

FIiZZ &3, BIRFEmAI
dilunisal DA —7"> T ~LERER & FhE L,
diflunisal O EHZN R A S Lz, ARER
T, diflunisal Z TR OEL D720 40 44
D FAP BE &5 L=, iR, Bk 28 44,
etk 12 4 CRAFERR L 60.7+14.4 1% Tdh o 7=,
KR BF OB VIOM 4 5 30 44,
D38AZEFL 34, FA4SER 2 4, S501 Z55H 2
4, ESAK 2L 14, 184N % 14, V107
ERI1ILTholz, &E5HMIE2 » A~116
b T CHBIEIAMIL 38 » H ThoT-. *

DOfE5L Clinical FAP score, B % ONEE



R D CMAP, (LREER,  [fiHE BNP 6 LUt
hANP, Ejection fraction DR X, FAP O H
SRR Z L ~FRIR CTH D, BT diflunisal D%
RIXIEEIGE 2 F LB bR S s Z L &
BN LT,

5. FaRER
(WF7efRaRsE . ot
=Y

(MEssRR ) (Bt 16 1)

1. Tanaka K, Sekijima Y, Yoshida K, Tamai M,
Kosho T, Sakurai A, Wakui K, Ikeda SI,
Fukushima Y. Follow-up nationwide survey
on predictive genetic testing for late-onset
hereditary neurological diseases in Japan. J
Hum Genet 58: 560-563, 2013. doi:
10.1038/jhg.2013.34. A Hi AV

2. Nakagawa M, Sekijima Y, Tojo K, Ikeda SI.
High prevalence of ATTR amyloidosis in
endomyocardial biopsy-proven cardiac
amyloidosis patients. Amyloid 20: 138-40,
2013. doi:
10.3109/13506129.2013.790809. A Hi A ¥

3. Tsuchiya-Suzuki A, Yazaki M, Sekijima Y,
Kametani F, Ikeda S. Steady turnover of
amyloid fibril proteins in gastric mucosa
after liver transplantation in familial
amyloid polyneuropathy. Amyloid 20:
156-163, 2013. doi:
10.3109/13506129.2013.807790. & Hi A ¥

4. Kobayashi A, Uhara H, Kido K, Sekijima Y,
Tojo K, Ikeda S, Okuyama R. Bullous
formation in a patient with familial amyloid
polyneuropathy type I. Int J Dermatol 52:
1398-400, 2013. doi:
10.1111/j.1365-4632.2011.05146.x.
UJ

5. Berk JL, Suhr OB, Obici L, Sekijima Y,
Zeldenrust SR, Yamashita T, Heneghan MA,
Gorevic PD, Litchy WJ, Wiesman JF, Nordh
E, Corato M, Lozza A, Cortese A,
Robinson-Papp J, Colton T, Rybin DV,
Bishee AB, Ando Y, Ikeda S, Seldin DC,
Merlini G, Skinner M, Kelly JW, Dyck PJ;
Diflunisal Trial Consortium. Repurposing
diflunisal for familial amyloid
polyneuropathy: a randomized clinical trial.
JAMA 310: 2658-2667, 2013. doi:
10.1001/jama.2013.283815. #Hif Y

6. PAEBRFEBEETInA R =a—n
INF TR HHTHIREIE DB L
WIGH. BARBEBEAY RV 75
34:31-37, 2013. AEHiMEL

7. BAEEE, mBE - FRETInAR
RN)=ma—aRXF—, EFZOHPH
247 : 515-520, 2013. #HifE L

8. MwWEkT, BEAREM, SHHEIMIL, KK
T, IR, EHEELT, wmE—
FRSFE A5 IN R AR R 8 m

Gy R QSR 724 12

10.

11.

12.

13.

14.

15.

16.

(FFEER)
B Bt (4

1.

B Bt (4

TP 2 BARMEARE AR IR R D
FEIE A n/[-ﬁ@ﬁfik Bl R A A%
53:196-204, 2013. #HiA Y
Miyamura M, Terasaki F, Ishibashi K,
Shimazaki C, Kimura F, Kuwabara H, Tsuji
M, Shibayama Y, Sekijima Y, Tojo K,
Ishizaka N. Two Siblings Diagnosed to
Have Transthyretin-related Familial
Amyloid Cardiomyopathy Around the Same
Time at Different Hospitals. Intern Med 51:
465-9, 2012. #EHIA Y

Nakagawa M, Tojo K, Sekijima Y,
Yamazaki KH, lkeda S. Arterial
thromboembolism in senile systemic
amyloidosis: report of two cases. Amyloid
19:118-21, 2012. doi:
10.3109/13506129.2012.685131. #ri A Y
Berk JL, Suhr OB, Sekijima Y, Yamashita T,
Heneghan M, Zeldenrust SR, Ando Y, Ikeda
S, Gorevic P, Merlini G, Kelly JW, Skinner
M, Bisbee AB, Dyck PJ, Obici L; Familial
Amyloidosis Consortium. The Diflunisal
Trial: study accrual and drug tolerance.
Amyloid 19 Suppl 1:37-8, 2012. doi:
10.3109/13506129.2012.678509. ##iA Y
%%EﬁAUT aA K=Y ADBW &
169, PEBRERINEL 71 : 526-533, 2012. ¢
e L

Sekijima Y, Uchiyama S, Tojo K, Sano K,
Shimizu Y, Imaeda T, Hoshii Y, Kato H,
Ikeda SI. High prevalence of wild-type
transthyretin deposition in patients with
idiopathic carpal tunnel syndrome: a
common cause of carpal tunnel syndrome
in the elderly. Hum Pathol 42: 1785-91,
2011. doi:
10.1016/j.humpath.2011.03.004. 3t
U

Ikeda SI, Sekijima Y, Tojo K, Koyama J.
Diagnostic value of abdominal wall fat
pad biopsy in senile systemic amyloidosis.
Amyloid 18: 211-5, 2011. doi:
10.3109/13506129.2011.623199. i

)

B B T I A R AR =2 —1
N?~@%L®%E%%~@ﬁmﬂﬁm
360-366, 2011. 7 i

B B FES A %@7 =N
— A @r% L Eun}_h ﬁuur$$ﬁ: 51:

1130-1133, 2011. & Fede

(32 1)

AREH) . FEET I A
KRRV =2—a/RF— @%E‘*ﬁ%/’*fﬁ
~. FURENESE < —. 2014/2/21,

HUR

ARER) . FEET I uAg
R— 2 DI HE] %owtﬁﬁ%%&
DT BT 7. 8100 [H
TEERFE R T2 L —.



10.

11.

12.

13.

2014/2/20, T
B BAT (FRFFRil) . /iR BEEE 55 7
WEB R T oA A LF T InAg R
— R D B OB EEEE LR RElC
AW BHUREIEORZE. 56 8 MK
A NV RAIRETS. 2013/11/15~
2013/11/16, A
Sekijima Y, Tojo K, Morita H, Koyama J,
Koike H, Sobue G, Ikeda S. Safety and
efficacy of long-term diflunisal
administration in late-onset ATTR
Val30Met FAP. IX" International
Symposium on Familial Amyloidotic
Polyneuropathy. 2013/11/10~2013/11/13,
Rio de Janeiro, Brazil
Yazaki M, Tsuchiya-Suzuki A, Sekijima Y,
Kametani F, Ikeda S. Steady amyloid
turn-over after liver transplantation in
FAP patients. IX™ International
Symposium on Familial Amyloidotic
Polyneuropathy. 2013/11/10~2013/11/13,
Rio de Janeiro, Brazil
BA B, TIERE, s, whie
—. DBAEREROT S v A ROF S
BT I vuA R—Y ZAOEMERERD
WEf. HLIRAART I v A R—2 A5
SRS, 2013/8/30, HUAT
B AT (FRFFailE) . PRI AR OTRIE
BT D RaE DFEE L A% DR, 5 48
[B] (5B T AL R R 2.
2013/6/9, F%
BA 5 B, AURINZS, ZREVE, /AR,
FHATIE, W& —. SERAE ATTR
Val30Met FAP FE55 D RIS RE 12 %f
TH 7N =YL OFGMEORE. & 54
[B] B AR P IR .
2013/5/29-2013/6/1, H AT
B BA, HHEcT, SHME, migH
. AU BT DB AR BT %
T HRIEATZBrOBLR &R, B AN
R 57 [MIR4x. 2012/10/24~
2012/10/27, H
BEE BT (FRfFFale) . FEMET I v A
RRY =2 —m3F—(FAP) 12315
FRLRPREOBSE L RRISH. 55 36 1]
AARBIH U ) v TR ES.
2012/6/8~2012/6/10, FAA
BEE BAl, WYL, HHHL, KB
T, WS, BHER T, WmIEFEE,
MAHE —. SFRICEB T D BAPER R
DOFFERTRZW OBLIR. 2 36 5] H AEfs
Ao TS, 2012/6/8
~2012/6/10, FaA
Hrhacr-, SRS, HHTIKR, @b
. EEOEBEEEIC I T 5 B MR
R B9 DI ERTRZ Wr O BLIK. 55 36
Bl HAEE S 7ot ) v 7 Rapifiie
£:. 2012/6/8~2012/6/10, FaA
AKAMEERS, HEEG—, BESEE, #H
E—. FAREIEGER CHIE L7 ATTR

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tyrll4His MEHEET I v A RARY =2
— w3 F—0 1. 55130 [\ A ARNER
S8 T2, 2012/6/2, ik

B BLast, HHERT, & EAR, KRR
I, RS, BIEMT, RGO,
MEE—. MBI D B R
DIEIERTZEr OB, 5 53 [A] H ApfE
FRFINRS. 2012/5/22~2012/5/25, H
A

M E—, PARE RS, FORNZE, g%
T, RIRFIEZE. ZEHEET S vA FRY =
= — BT —(FAP) B O FIEF i O HE
BB 2 ). 5 53 [l AR
FHTKRE. 2012/5/22~2012/5/25, HR
Sekijima Y, Tojo K, Tsuchiya-Suzaki A,
Yazaki M, Ikeda S. The distribution of age
at onset of ATTRVal30Met FAP in Japan.
XII"™ International Symposium on
Amyloidosis. 2012/5/6~2012/5/10,
Groningen, Netherland

Ikeda S, Sekijima Y, Tojo K, Nakagawa M,
Morita, H, Koyama J. Neurological
manifestations of senile systemic
amyloidosis. XI11"™ International
Symposium on Amyloidosis. 2012/5/6~
2012/5/10, Groningen, Netherland

Berk JL, Obici L, Zeldenrust SR, Sekijima
Y, Yamashita T, Heneghan M, Ikeda S,
Ando Y,Gorevic P, Merlini G, Kelly JW,
Skinner M, Bisbee AB, Dyck PJ, Suhr OR,
Familial Amyloidosis Consortium. The
Diflunisal Trial:Demographics,baseline
neurologic sraging, and adverse events.
XII"™ International Symposium on
Amyloidosis. 2012/5/6~2012/5/10,
Groningen, Netherland

Sekijima Y, Tojo K, Morita H, Koyama J,
SuzukiA, Yazaki M, Ikeda S (FAFFi#TH) .
Safety and efficacy of long-term
administration of diflunisal to familial
amyloid polyneuropathy patients. VI I
International Symposium on Familial
Amyloidotic Polyneuropathy. 2011/11/20
~2011/11/22, Kumamoto

Sekijima Y, Uchiyama S, Tojo K, Sano K,
ShimizuY, Imaeda T, Hoshii Y, Kato H,
Ikeda S. High prevalence of wild-type TTR
amyloid deposition in patients with
idiopathic carpal tunnel syndrome. VI1llth
International Symposium on Familial
Amyloidotic Polyneuropathy. 2011/11/20~
2011/11/22, Kumamoto

Nakagawa M, Tojo K, Sekijima Y, lkeda S,
Yamazaki K. Systemic embolism in senile
systemic amyloidosis:report of 2 cases.
VIlith International Symposium on Familial
Amyloidotic Polyneuropathy. 2011/11/20~
2011/11/22, Kumamoto

Tsuchiya-Suzuki A, Yazaki M, Sekijima Y,
Takei Y, Ikeda S, Kametami F. The




23.

24.

25.

26.

217.

28.

29.

30.

31.

contribution of wild-type TTR to deposited
amyloid onto gastroduodenum of FAP
patients:the effect of liver transplantation.
VIlith International Symposium on Familial
Amyloidotic Polyneuropathy. 2011/11/20~
2011/11/22, Kumamoto
Tsuchiya-Suzuki A, Yazaki M, Sekijima Y,
Takei Y, Ikegami T, Miyagawa S,
Matsunami H, Ikeda S. A follow-up study of
48 FAP patients who underwent liver
transplantation. VII1th International
Symposium on Familial Amyloidotic
Polyneuropathy. 2011/11/20~2011/11/22,
Kumamoto
Berk JL, Suhr OB, Sekijima Y, Yamashita T,
Heneghan M, Zeldenrust SR, Ando Y, Ikeda
S-1, Gorevic P, Merlini G, Kelly JW, Skinner
M, Bisbee AB, Dyck PJ, Obici L, etal. The
Diflunisal Trial: Study accrual and drug
tolerance. VIlIth International Symposium
on Familial Amyloidotic Polyneuropathy.
2011/11/20~2011/11/22, Kumamoto
Ikeda S, Tojo K, Sekijima Y, Yazaki M. The
range of onset in ATTRVal30Met FAP and
theclinical picture of the patients with this
disease who started after the age of 70.
VIlith International Symposium on Familial
Amyloidotic Polyneuropathy. 2011/11/20~
2011/11/22, Kumamoto
BAE B, WIS, HRngs, 1B
wl, EKEESR, AREEE, g,
HfE—. FPEEMETFAREIERIE R E ISR
LEEMENT A A VLF T InA
RUEAE OBEICRE 3 0158, 25 22 [ H
AR MR E R PR S, 2011/9/2~
2011/9/3, ARFH
Bel i ELAsE CRAArameds) .
A F—T A @Euu}_h e r

FEFFEMET I 2
- A VACIEFN

AR R4S . 2011/5/18~2011/5/20,
Py

BE & B, SN, 2R, A% 1,
R EDE, #hH{E—. Diflunisal Z2 v 7=
FHEMET Ia A A =a—nF—
R DT IRIEOBSE. 5 52 [A]

H AR 2I K4, 2011/5/18~
2011/5/20, 4=
s —, BRINZE, BIEEB, AR

£, %mﬁftﬂ% 70 I LMR I W S vz

FAP-ATTRVal30Met B4 ORGR G OGS,

55 52 [A] H AP 27T R 4. 2011/5/18
~2011/5/20, 4 &
mi%rﬁﬁ WA, BB BAS, g
%Ai FHT7 I K=Y ADR

,ﬂ;ﬁ BT D W FAR B SE R O
HM. ﬁ%’ 52 [F] B AR P I R,
2011/5/18~2011/5/20, 4=

AR T, R iEgE, BHE B, %%‘Ea
Elaﬁ HHEAE—. A% FAP S
Téﬁﬂ%ﬁ%%? I e A o turn-over b
DUNT. 55 52 [A] H AR s TR 2.

32.

2011/5/18~2011/5/20, 4 )=

Sekijima Y, Uchiyama S, Tojo K, Sano K,
ShimizuY, Imaeda T, Kato H, lkeda S. High
pevalence of wild-type TTR deposition in
patients with idiopathic carpal tunnel
syndrome: A common cause of carpal
tunnel syndrome in the elderly. The 63rd
Annual Meeting of the American Academy
of Neurology 2011/4/9~2011/4/16,
Honolulu

(XE) (Bt 5 1)

1.

o

w

~

o

6.

Sekijima Y, Yoshida K, Tokuda T, Ikeda S:
Familial Transthyretin Amyloidosis
(January 2012) in: GeneReviews at
GeneTests: Medical Genetics Information
Resource [database online]. Copyright,
University of Washington, Seattle,
1997-2012. Available at
http://www.genetests.org.

B B« SRR T I v A R—
T ZADEGER, $ARANIZZ S fREE - Annual
Review f#i#% 2012, p274-281, 4 E 4L,
2012.

B B, whmE—  ZEET S A R
WY =a—mF—, HRLTE wRE
B LW LB D ABC 75 ARAEH AR
fFE, p186-195, AATEFft, 2012
BEBHE: 7 Inf Roa—m/XF—,
A, ABRDER, fmitlkR Wik
4 H OIRFEFEEE 2011 4EA), p809-810,
EEERE, 2011

BEEERE: AP A LF T Inm
A F—= 3 IR 2 B RUEHRIE DB,
IWHEE W 7Inf R—v AP
FRDOT T, pl63-172, [ H K H Rk
X&fl, 2011

Ui ik

(D) WAt s

e B4 (SEKIJIMA, Yoshiki)
TEIN I 5 5 - HE AR
94 %5 60322715

(2) WFFES3 A

W g
1EIN R 2

(TOJO, Kana)
R BRI - BhZ (R e e )

WFgeE %5 - 10467178

(3) HLHERFTEA

AR H
{BMIR E

£ (MORITA, Hiroshi)
H Bt I s e - e

WrgeE%& 5 - 10262718

/N

i (KOYAMA, Jun)

TEIN K BB R ST R - e
FgeE %5 10303463



