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TOBXTIEEN DD, TIaA FAAT— Filld, ADORIEREBO—DOMBpE2R2 L TNLHEEXD
o, LIS AW LT E 22K i #ENational Institute of Neurological and Communicative Disorders
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S mild cognitive impairment(MCI) due to AD, AD dementia® & T\ %, Preclinical AD & X, ADDI
HRIERIZEIZHEBLL TO WD IZMINABDILE D A E > T 57 I r A RPETHEOR & S, 2o
R CTIZABD 7 V7 T o ZADFEN X0 HHFHEHL T OABA2HNE AT 2%, Z D X 9 IR KI10E i 721212

20



NMCC 21 2014

RGHERERE 2 4 CMCIORH & 72 0 | Z OFFY ClX18F-fluorodeoxyglucose PET (18F-FDG PET) (2L Y
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7% 1. Subject characteristics
N Age Education ApoEed
Sex(F/M) A8 (vear) B
AD 28 69.8£10.4 133 13/28 *
(12/16) ' ‘ : :
MCI 14 67.1£6.1 133 6/14 *
" (7‘7) N —_ . -~ -~ !
FTLD 11 65.5%+11.8 14+3 1/11
(38) 20,0 £ /
8
3 —+ £
HC (5/3) 70.8%6.1 14+2 ENi

AD: Alzheimer’s disease * p<0.05 compared with FTLD
MCT: Mild cognitive impairment
FTLD: Frontotemporal lobar degeneration

HC : Healthy control

7%2. Subject characteristics

WMS-R
HDS-R MMSE [ i i . .
EREMERE | REME | —MKEE | EERED | BEEER4L
1RiE =87 1R paki-t:s T =
AD 18.6£5.0 | 22.245.0 65+8.0 68+11 63+8.0 85+13 57+6.0

MCI | 250+4.69 | 26.0£3.49 | 85159 | 87+18Y | 84169 | 99+149 | 81+220

FTLD | 22.6+£4.19 | 256£2.59 | 77£1099 | 85=159 | 761099 | 994201 | 751299
HC | 27542990 | 28.0£1.99 | 10411999 | 1031199 | 10415999 | 10610 | 1042099

AD: Alzheimer’s disease
MCI: Mild cognitive impairment
FTLD : Frontotemporal lobar degeneration

HC: Healthy control

(fz=F2LWMS-RTAD. MCI, FTLDfID 5% $51RAS50R il & BRU V=T 1)
a) p<0.01, b)p<0.05 compared with AD

¢c) p<0.01, d)p<0.05 compared with MCI

e) p<0.01, f)p<0.05 compared with FTLD
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2.2 F-AV-A51R§ : 8F-AV-45%9370MBq (#910mCi) % ##lk# 5 L. PET (SHIMADZU#) (XY
dynamic scan% 804717 > 7, Time activity curve Z{ER L. MMANEEIOERBIC OV THEF L,
standardized uptake value (SUV)Z % H L7,
2.3 EMBERITE IR 21T - 72 EBERI T, time activity curve?» H/NEOEN R HILL . KE ED
ZEH RS Lo, BN AL OEFEDOIRFE & L Cid, /MK % %E & L 7=standardized uptake value ratio (SUVR)
% iz, AD, MCL, HCIZH1T % BB OFLHSUVROMIFNZ( TiE, %8 & H SUVRAE L4053 LARRIC
EL. 50~607 DIz L CSUVREHOFEE L Uic, AiEigs, MIEANE, BATELE, REAHEAR J:‘@BZE\
F oS, B, Wik, BUR. BBICREIFFICEST L7ZBEE CTEi 4 A J5 iz U CRILEIK (region of interest ;
LAFROD ZE%EL (K1) . MCI, FTLD, HCIZ CSUVRED ) ZFHH L7, ADEHCIZE W T,
SUVRD 2 —/L % 0.6~2.01Z 5% & L7zl 2 1ER LR LG L7z (X2), & BVE#H DO SUVRZ 4%
PIBREE CHR T Lo, SR EREICR T 28 KIMEE M CSUVR % bkt L7z, AD & MCLIZR W T
apolipoprotein E e4 (ApoE e4) OFMET, A KWMEEICIHIT HSUVRIEZ i L7z, MMSE, Wechsler
Memory Scale-Revised (WMS-R) 72 & ORFIHEREMR AL 7 I v RPET & [AREHICHE T L, SUVRIE & ke
BT L7,

¥, AEITEFERRAMMAZBESOFEE TRBE IN, HIRE L ZOFHE~DA T+ —L - artk
Y b ATV, REAw 21572 L TIT o 72, 72, ARBFFEICBE LB/ R 9~ & COIBIFRIZ & D 43670 LTy,

. CTEI£i7 38T Aregion of interest (ROI) M3 E

;Cerebellum :Hippocampus
:Frontal cortex :Caudate
;:Temporal cortex :Putamen
:Parietal cortex :Thalamus
:Occipital cortex :Pons
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3 #R

3.1 ZBDEE (ROI) IZHITHSUVRIEESUVRE 8 O L 82

R 8 D FHSUVRAK L, ADTIE1.839~1.52, MCITI31.27~1.34, HCTI31.12~1.33, FTLD T{%1.02
~1.18Th o7z (£3), MBFICONTIL, FHE L bEMEERD, FRBL BERMEEMTT InA R
EREICHE ST R -T2, BIEEEOSUVRIEICOWTIE, AEXIZARVS OO, MCI, HC, FTLDIZEBWT

EVME 238072 (#£3), SUVRIEZ0.6~2.01C%E L7 A7 — /Wi X 5 i A#X21w~9, HCTIX, K&
~OERBITELS, HBRCHENRLLEmVMEA N H 72, TD—J7 T, ADTITRENEWEEZZRD ., HCIZL
UK & BB L L TR VAT SN ENW AR T,

2. PETE{ (18 F-AV45) (Z LA Alzheimer$F & 1FE & 1 FEE (HC) OH.#
(HB¥ 2B -HC, TB:2B:AD)

3.2 AD. MCI, HC. FTLDIZHI+2 & EESUVRIED & B D L8k

ADIZ, AUBHZERCE., BHIHZERVE., MIBEHERE, RIS W T, HCE FTLD & Hlk LA B & 4 78

c (&3, ¥3), MCLIZ., migHHESE, BHIAZERVE, BREICHE W T, FTLD L i LA BICEEZ R DI,
FE oAk & HAD EMCIH Tld, A B ZIER D e o 1o, BIERE TIX S CHEZITRD R h o1z,
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% 3. AD. MCI. HC. FTLD IZH 1T 5% ROI D /Mt (SUVR)

BBz AD (n=28) MCI (n=14) FTLD (n=11) HC (n=8)
AITEEZE 1.52+0.28 1.34+0.25 1.02£0.23 ¥ ¢ 1.20+£0.24 %
BETHZE 1.39+0.27 1.34+0.25 1.10+0.242 9 1.12+0.21%
ISR ZE 1.44+0.27 1.27+0.22 1.10£0.25? 1.1240.26
REAZE 1.41+0.26 1.28+0.26 1.18+0.30 1.3340.24

BE 1.25+0.26 1.23+0.25 1.15+0.34 1.24+0.28
BAR#% 1.44+0.27 1.32+0.23 1.03+£0.179 1.15£0.21%

B 1.38+0.27 1.34+0.29 1.16+0.23 1.2040.20

fRIR 1.38+0.30 1.36+0.25 1.2240.22 1.32+0.18

& 1.5640.30 1.56+0.33 1.3240.35 1.63£0.21 9

AD: Alzheimer disease, MCI: Mild cognitive a) p<0.01,  b)p<0.05 compared with AD
impairment, FTLD : Frontotemporal lobar

degeneration, HC : Healthy control ¢) p<0.01, d)p<0.05 compared with MCI

X|3. AD. MCI., FTLD ., HCIZ B} 545 B fEI O SUVRAE D EL i

Frontal cortex Parietal cortex ' Temporal cortex Occipital cortex
SUVR SUVR SUVR SUVR
*% 22
22 ) 22 o [ Sk 22
JE
2 | x I I —— T 2
| | ak 8
18 J_‘ 1 18 i—| : 18
DR ﬁg L e b - Q
1.2 = 1 A= 12 g ‘l;l """""""""" 12 e
1 G F || S
1 @ T PIp S—— N 1 I J 1
08 08 08 08
06 06 06 06
AD MCI FTLD HC AD MCI FTLD HC AD MCI FTLD HC AD MCI FTLD HC
AD: Alzheimer disease :p<0.05, **:P<0.01 (ANOVA)

MCI: Mild cognitive impairment
FTLD: Frontotemporal lobar degeneration
HC: Healthy control
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3.3 AD. MCIIZH I+ BApoE e4DHETHDEEESUVRIED LLE:
AD EMCLZEBW T, ApoE edfff7 O T KM EDOSUVRIEIZA BZITFRO o 7= (X4),

[X14. Apo E ¢ 4DA7 T AD . MCI OSUVRAFL il

Frontal Cortex Parietal Cortex Temporal Cortex Occipital Cortex
2.4 2.4 2.4 2.4
I1.5. n.s.
2 P 1.S. 2 1n.S. 2
1.6 - -111.6 1 T 1.6 | [
1.2 —t—TF—|1.2 - - 12 - ™
1
0.8 B 0.8 - 0.8 e
0.4 0.4 0.4 0.4
£ 4(-) £ 4(+) £4(-) £ 4(+) £4(-) £ 4(+) £ 40-) £ 4(+)
AD: Alzheimer disease Mann-Whitney U-test (two tail)

MCT: Mild cognitive impairment

3.4 ADEMCHZHITBHEEHERE ESUVRIEDELE -
AD EMCILIZH 1T 2MMSE & SUVRIED I, B B 2321 EGR O o Tz, £/, WMS-ROSFELE &
SUVREDH TiZ, MBI O R T,

4 EE

18F-AV-45 Z# W% Z & C, JWEFI A HEHI9 2 2 L2V AIRE & 72 U A AVER B ORI\ T, ARIEIX
BENTNT I A A A=V T ThdEZEZ LN, HEFNNOT I FEER I DTN TH
51516 2 L Fx DT —F TH/AMMOERN R IR -T2 2 L5, AN D OME 101 EBEI L, N
FEBOEFEDIFIE L LT, /IMMZ xR E Lz SUVR fEZ FHVEERM S U CRHEi L7z, 18F-AV-45 (2 X 2|4
TIA KA A=V 7, BF OREEZ AN L, —EOGR THEAOMEZITZ D720, 2O TIT
T EBRD LM HE RS A RO DT L VL, MK E DS WS ER FIECEEREAEOND
ZEFRE B, SU VR ECOlEMGZ1T>72, SUVR [EON 7 —"—FKR_& —EIZTHZ LT,
SUVREOHEZZ XL, RIS & HRREFMA AR TH D & B2 b,

ARFZETIEZ O SUVR 2 W@ L7225, AD X, HC & FTLD (Zk URiEAZE, SHTEZE, (EEHIE, IR
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THEICEHEEZRDT-, ZOfED AD & HC oA EAEICHOWTIE, Klunk HO®E 17Ic—E LTz,
MCI TiZ, FTLD (2t UATEAZE L BHIESE, BRECTHEICEME Ch o7z, —J57 AD & MCI © 2 #EfH TIE
REOEFIR CHEZZRDT, ApoE ed4 DIRAOAHMETH SUVR EICHE IR o7z, E IR AbkRE
SUVR EMICAEZ2ADHBE LR bienolz, ZOREFIL, AD OFiBRIKETH 25 late MCI DE:fET
FTTIIWNOT I A NI T F—ICETHIEELELTND BOLEDHEEZ L,

ApoE e4 ODEFRT 2 v A K PET OB RIE, AD BIEOEMIK 7 TH 5 & OWENZHI LT D 10
20, AHFZED MCI 13 late MCI & i AD & MCI O THEZENE BRI - 725, HC % early MCI 72
S LICRHOBRECHERF N TENL, AEENGEOND S LiLRV, F£72 HC IX, FTLD & b4
% &% SUVR I EE CTh o 72, HCHINZT I mA ROEREPRD LD 61038 >72—77, FTLD Tix,
WETIX 10~16%FITT I m A RREMETH L LH®E 20 SN TWVDE DDA OB TiE SUVR &EHIH A
ol Z bR LI EEDbNSD, ZHLETO HC ORETH, 10~30%REIZT I v A ROLLENAD
61228l NEFEX) Z3RMERI O THE LABEEREL T 258 0RAEET b0 LEbh
%o

MCI. HC., FTLD OKMMEE D 5 BZRFFETIL, AEETRVD, RSRXEMEThH o7z, Tiud, BEEIC
T IS RIEENRZNET D Braak OFEIC L TEY 1520 8F-AV-45 EDOEFMEN W & 23R
LTV, HEL & BITHBEICIE, I U UFICT 2R RAERN LW o 8, RIFFEIZIHW T b ik
HIAREL bEEAFED T,

BF-AV-45|2 k57 I v A KA A—T 7 Tlid, ADTIE80.9~84%F5%., MCITIE40~42%[PE, 1EH T
1320.7~23% 5 & i S TUN 51024,

Preclinical AD7>5MCI due to ADIZE AJFEEIZADNI: K2 CTHsEFR Th 5728, HCOT 2 A RPETH:
PEGIA 2 53 L HADICBATT D SR S 720, ADDIRIRIEDHESL L CUWRWHTE, 18F-AV-45f I L 5
A7) —= v TR TE S Zpreclinical AD & ZWird 5 Z LITHET 5 & Th D, 8F-AV-45fi FI$E8# 73 FDA
DsitelZFLK S LTV 525,

7 v A RPETHETH > TH EERIEDORANE CIIEAREE 2352 L 03d 5, BHRIER & B~ 7
BEAMAHLGOERNRS, MEMICZBH T2 ZENHEETHY . FAEAITIIHBIFT R L OXF A NAE L 22D L
Bbh s,

L L7278 H18F-AV-451%, JHEEO i & in vivo TIR/A < A HIK S FL—H—Th VD | 5% DOIFIEITK
XM BEBEZHHIETHDLEEZLND,

5 #&E
18F-AV-45|C K DIMT I A R A= D2 ZIE, FEERS AT 5 2 & T SRANEMSR B O®mRIIC AT
FIThY ., MECTEHOMANNTRERRE L LTSNS,

Xk
1) Hardy J: Alzheimer's disease: the amyloid cascade hypothesis: an update and reappraisal. J
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2) Selkoe DJ: Alzheimer's disease is a synaptic failure. Science 298:789-791, 2004
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Amyloid imaging of dementia using the radioligand

"®F-AV-45 (Florbetapir F 18)

Toshihide Shibata!, Hisashi Yonezawal, Junko Takahashi!, Masako Kudo?,
Satoko Obaral, Masako Suzukil, Naoki Ishizukal, Yutaka Fujisawal,
Toshiaki Sasaki?, Kazunori Terasaki2, Kohichiro SeraZ?
and Yasuo Terayamal

1Division of Neurology and Gerotology, Department of Internal Medicine
Iwate Medical University 19-1 Uchimaru, Morioka, Iwate 020-8505, Japan

2Cyclotron Reseach Center, Iwate Medical University
348-58 Tomegamori, Takizawa, Iwate 020-0603, Japan

Abstract

Purpose: To quantitatively evaluate fibrillar B-amyloid burden in patients with probable Alzheimer’s
disease (AD), mild cognitive impairment (MCI), and frontotemporal lobar degeneration (FTLD), as well
as in healthy control (HC), using 18F-AV-45 (Florbetapir) positron emission tomography (PET).

Methods: We performed 18F-AV-45 PET on 28 patients with probable AD (16 men; mean Mini-Mental
State Examination (MMSE) score, 22+5.0; mean age, 69.8+10.4 years), 14 patients with MCI (7 men;
mean MMSE score, 26+3.4; mean age, 67.1+6.1 years), 11 patients with FTLD (8 men; mean MMSE score,
25.6+2.5; mean age, 65.5+11.8 years), and 8 HCs (3 men; mean age, 70.8+6.1 years). Dynamic PET was
performed from O to 80 min after tracer injection (370 MBgq), and time-activity curves were constructed.
Standardized uptake value (SUV) and cortex-to-cerebellum SUV ratio (SUVR) were calculated for
cortical (frontal, temporal, parietal, and occipital lobes) and non-cortical (hippocampus, caudate,
putamen, thalamus, and pons) regions of interest. We made an examination of MMSE and WMS-R for all
patients and HC.

Results: In the 10-min period from 50 to 60 min after tracer injection, cortex-to-cerebellum SUVR were
1.39-1.52 for patients with AD, 1.27-1.34 for patients with MCI, 1.02-1.18 for patients with FTLD, and
1.12-1.33 for HC. In HC, SUVR was higher for white matter than for gray matter. However, for patients
with AD, SUVR was higher for gray matter than for white matter. In the frontal, parietal, and temporal
regions, SUVR was greater in patients with AD than in patients with FTLD or HC. In the frontal and
parietal regions, SUVR was greater in patients with MCI than in FTLD. No significant difference was
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evident between SUVR in patients with AD and in patients with MCI. In the occipital regions, SUVR was
similar in patients with all diseases and in HC. No significant difference was observed in the cortical
retention of amyloid of all cortical regions for all subjects. Among patients with AD and MCI, the SUVR
of all cortical regions was similar in apolipoprotein Ee4 (APOE-¢4) carriers and £4 non-carriers. Among
patients with AD and MCI, no significant correlation was observed between SUVR and scores of MMSE
and WMS Delayed Recall.

Conclusion: These results suggest that 18F-AV-45 PET may be valuable for discriminating between AD
dementia and non-AD dementia.

31





