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BF-AV45 (Florbetapir F 18) & W 7z32ABEIC BT 5
W7Iaf FA A=Y V7
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[ B 8] ®F-A V45 (Florbetapir) & 7 V7 N4 < — 5 (AD), #RJE RN B B 2 (MCT), iy S {00 5 365 80 28 01 5
(FTLD), E#XIRHC) I LAVILEME L, ToFAML T 5. [HE]HRIE, AD 28 6, MCI 14
%I, FTLD 115, HC 8 fil. "F-AV45 %% 370 MBq #tlR¥5- L, /NI 2 BB standardized uptake
value ratio(SUVR) Z fgfZ & L7z, JEGIHER CSUVREX L L 72, AD & MCI 2813 % SUVR fH & @Btk
AL OEEBET L7z, ERISUVR X, AD 3@, MCLIZF/fE, HC & FTLD (H{XETH -7, AD
& MCIIZBUF % SUVR M & ZRAIBEREMAS & OIS 2 2o 7. [REER]*F-AV45 7 304 KA A= v 7,
PRAEERBEOHFNICEHTH Y, METCELHEOMANDSTREL AL L THIfES LS.

F—"J—RK: ®F-AV45, PET, M73I0A A A= 27,

FCBHIC

7V A < =95 (Alzheimer's disease; AD) D JE[A
&, REFENEREP»S T I 04 N7 A7 — N3
ENTERY. Thbb, BEFEDD BIZEIIZT
04 FEHEOE S - kA (BABE) 2380, ZHUI5]&
WX MESHREAO Y T OES - ) 2R R E R HE
ZEAL) R MR E AR SN D Z LIS 5 & &
ABNTE HE, F) I e 7304
F B &M (amyloid B protein; AB) &I T4 E 2 71
ZENH LN, TITA FHAT— Fiild, AD D%
FEREDO—DODMBEE R L TnbEEZLNL. Dl
26 HW SN T & 7275 W2 National Institute of Neu-

rological and Communicative Disorders Association
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FEHIAE

(NINCDS-ARDA) Tld, AD DREEBMTIZIZE AR
R E AL & O AD RHDSHN & TH Y,

AD RIS RIZANE * 29 5 &\ o 72—k — kG
Tho72Y. A7 Iof FombzdaEIc LT
304 FA A=Yy 7OHBIE, AD MOFFHEYAZE
b2 AmiER L, WEEZHEN T2 L 2RI
MTCEELZENREZ DD, Z D728 Positron Emission-
Tomography (PET) & /27 I 04 N4 x = v 7
1%, National Institute on Aging-Alzheimer's Association
(NIA-AA) 2011 ZEH#EDOHFTNS Fv—=H—D 12 L
T ANy, ZoiE#ETIE, AP ORALSE &
MR E L & 5 2 B B TREA BN~ — 1 —
I AIS I, BERIER: L N1+~ —H — DI
LY AD OFRRE % preclinical AD %5 mild cogni-
tive impairment (MCI) due to AD, AD dementia & % & T
W5, Preclinical AD & 1d, AD DEFERERIE F 72 3
LTCOWRWDPEL N AR DREVIHET > TWET
JUA FPET ORI L S, ZOIFTIZ AR D
70T T ADRFEI L) R D O Ap42 DY
T5. ZO& ) R 10 Ff 72 BRI
Bid 2 U MCI O & 22 1), Z ORI T *F-fluo-
rodeoxyglucose PET ("F-FDG PET) 2 & V) fIBHEHTHES &



o B ARl

BT OBEHALT, MR BT IS & 2 M5HZE A
o ZFiE (R Em L BMEE), Mihoy o) v
WALy o O 7% &% iR 721, AD OIFHEEEIYET R
NERATTAH. SHICHET L HEAEGICEE %2 572
HIFEREIR T & ADL OFEEZFROL L )12 5.

"'C-labeled Pittsburgh compound B ("'C-PIB) 1%, Y v
Y N— 7 KEFO Klunk & Mathis 12 £ ) A% S 7z
HMOWT IV FA A= 7O M=% =L LT,
INFETENDOL L O THER SN, ZROMmED
ENTEY Lal, "CIEmAT 20 4 L v 7z
W, FEHMEIIIEET LA 70 bu v R Ak E
(N— FTH) & EBICMBEE R LT3 253 (v 7 +
M) % PRV ESH D, FFE ok T L a2
T&Y, —HIIEZABIIHREL T LI LIERETH
L. BRI 1105 L B, BEO A K E
N—=ATIT2 5% & 9 12% UL "F-FDG PET & [Af127
YN —IZX D PETEESZHNITT I T A FPET
EHATTE, F—EHOGRTHEOMELXIT) 2 &
WHRETHAH. DD BF w7z b L —H =13k
HROWMT7T IO, FA A=V 7D L ==L LT
WP SN T &% T?, 20124E 4 AIC7 A1) 71 &y
=38, )5 (Food and Drug Administration; FDA) &, 7
304 FAXA—=T Y 7 ORI L LT florbetapir F18 ("F-
AV45) KGR L7z, BF-AV45 1, BRIRINEST 2 514 &
N NN ERE % 7R L, washout 1 2 i & 7
v ZOAALER - WAL RLE, B RE O
A A= probe E LTCEXDOTEELFEH THL. E
B2 1% SF-AV45 % 370 MBq i A 2, 50~60 %3 T &
v UERMITL TS, iU, BHERICHMNTE
TIRBE L VLETHEMTH D, KE Alzheimer's
Disease Neuroimaging Initiative (ADNI) IZB\WTH A
F v 1L 50~70 712 T TV A, Clark 51, "F-
AVAS TR7 304 N4 A= 0 7 L [F—EFIBIT
B E R A LB L, PF-AVAS IR T I 1A Rk L
BIFMEEZRL, BAKORELZ L T &
ERLTY.

BE-AV4AS 1L, W7 I8 FARX=V 7D ML —
- LT WATREZHEMAOHBET ST
L8000 SR AAREHNTH RGBS NS0 5
A%, B TIREINTOEIE D 7% o122 0k
IREN TRV, Ferld, BF-AV45 % L —H—&
L7227 304 A A=Y 0 7%, AD, BREEFRMPE
RERE 5 (amnestic MCI),  Aif S8 ] 58 52 7 Z2A14E (fronto-
temporal lobar degeneration; FTLD), IE% %} (healthy
control; HC) 217> CENZFENDFTH O L ERET % 17
WV, BITICBIT A EHM L RIS O IMET L7

H26% H2E

MR - Fik

x5 AD 28 B (35 16 %4, Z124), MCI 14 fl
(B74%4, 7%), FTLD 11 61(B 8%, 34%),
HCS8BI(B 3%, &s5%)THb. ADIL, NINCDS-
ADRDA work group DS iU |CHE U TS I, 4E
1353 M~88 i (*F 34 69.8£10.4 %), Mini-Mental
state Examination (MMSE) 9~30 i (¢35 2245.0 %) C
#%. MCIIZ, Petersen 5 DZWiHLHER 323\ T
ZWr & AL72 amnestic MCI B C, 5 56 % ~75 % (F
¥ 67.146.1 5%), MMSE 17~30 51 (CF ¥ 26434 /%) T
% %. FTLD 1, Neary 5" OBWiiE £ ON T
W, AFEHIE 56~75 % (P35 65.5£11.8 %), MMSE
22~30 H(F1 25.642.5 F) TH A, HC L, FRAIBERE
[ZHE 7% {, MRIT2 @il B & CTIMERKESL L O
M ZE 0 % R0 2 vl T, EEA R~ (CE
70.846.1 %), MMSE 24~30 & (‘P34 28+1.9 %) TH 5
(#1,2).

2)SF-AV45 @5 1 BF-AV45 %49 370 MBq (# 10
mCi) % k¥ 5- L, PET(SHIMADZU #) 12 X b,
dynamic scan % 80 71T > 7. Time activity curve %
ER L, BN ELOEFEIZOWTHES L, standard-
ized uptake value (SUV) Z & H L 72

3) WARFRAT 5 VNS TR % AT o 72 8l iE 5 C,
time activity curve 2* H/MNOEA R DL, RHE D
EERMR L. WA OEROIIEE LT, /h
fivi & xR & L 72 standardized uptake value ratio(SUVR)
% J\:72. AD, MCL HC 12 BT 2 2B D SUVR O
IREFAVZE L ClE, BHEE D SUVR MHIL 40 75 PAREIZ %2
E L, 50~60 4 OfEx L TSUVR H I OIEE &
L7z, AUSHZE, MISHZE, GHIEZE BREELRCORHE,
F 7ol R, w, R, ABICHEERICEIT L7
UEIES CT M5 % 212 L T B E3% (region of interest;
ROI) % #%7E L (X1'1), AD, MCI, FTLD, HC |ZC SUVR
EDN¥IEFHM L7, AD & HCIZBWT, SUVR®
A =V 0.6~2.0 |28 L 72 2 VER LIRS
HOEHGT L 72 (K 2). £ EHEIBO SUVR % 4581
WCHERE L7, SRBEEC B A & RINE R T
SUVR % lLBiET L7z, AD & MCI (238> T apolipo-
protein E 4 (ApoE e4) DEMET, HRNEEIZBIT S
SUVR fi % [L# L 72. MMSE, Wechsler Memory Scale-
Revised(WMS-R) 7 & ORI EMAZ 7 I 0 4 F
PET & KFAIZHE1T L, SUVR Ml & JLishsat L 72,

B, RRITEFENRFHEZESOHELTK
RSN, WRE L ZORBENDA YT F—LF a3
vy MRV, RAEKEER- LTI/ /2, &



BEAV4S # W7 S04 A A= 07

# 1. Subject characteristics

N Education oEe4
Sex (F/M) Age (year) Tﬁ
28 *
69.8£10.4 1343 13/28
(12/16)
14 "
MCI 67.146.1 1343 6/14
(717)
11
FTLD 65.5£11.8 1443 1/11
(3/8)
8
HC 70.816.1 1442 KR
(5/3)
AD: Alzheimer's disease *p<0.05 compared with FTLD

MCI: mild cognitive impairment
FTLD: frontotemporal lobar degeneration
HC: healthy control

% 2. Subject characteristics

WMS-R
HDS-R MMSE  Sompbate  Wsbdants s EEETS BERZE
iz Eisl izt izt izt
AD 18.645.0 22.245.0 65+8.0 68+11 63%8.0 85+13 57+6.0
MCI 25.044.6" 26.043.4" 85+15Y 87+18Y 84416 99+14 81229
FILD  22.6+4.1" 25.6+2.5" 77410 ¢ 85+15¢ 76107 ¥ 99+20" 75129
HC 27542997 28.0+1.9Y 104£1199¢) 103£119¢ 104+159 9¢) 106£10" 10442079
AD: Alzheimer's disease (7272 L WMS-R T AD, MCL FTLD $® %) L5450 il & b\ 725F39)
MCT: mild cognitive impairment a) p<0.01, b) p<0.05 compared with AD
FTLD: frontotemporal lobar degeneration ¢) p<0.01, d) p<0.05 compared with MCI
HC: healthy control e) p<0.01, f) p<0.05 compared with FTLD
WiIZEIC B L BIR 9 X & COTBEMRICH B 3 i 2) AD, MCI, HC, FTLD |2 81} % %2 & SUVR D 4%
7\, HEf o M
AD %, HiBHZER B, BHIHZERZE, MIBATERH
F o 2 RAZIZBWTC, HC & FTLD & i LA mﬁ%%
W7z (83, K3). MCLIE, BIBHZERZ B, BHTHIERY
1) % B0 I (ROT) 128175 SUVR fiE & SUVR ., BIEICHB T, FTLD & ik LA 2 sl % 22
%o I Wiz B4 E L AD & MCI T, ﬁ?%ﬁ
B O¥ SUVR L, AD Tld 1.39~1.52, MCI 3RO Loz BREELETIE, SHTHEEIR
Tld 1.27~1.34, HC Tl 1.12~1.33, FTLD T3 1.02~ ORMPoT.
118 Th o7z (K 3). WMEHIZOWTIE, KL 3)AD, MCI 2B} % ApoE e4 DA #: T D % 2 Y
a7z, KERELDEAMEEHMTT I oA FE aWRﬁ®wﬁ.
FRICAEE IR P o7z, BEFEDO SUVREIZOWT AD & MCI 2B\ T, ApoE &4 A OF T & KK
&, AEEEL VWL OO, MCI, HC, FTLD 2B\ THE 2D SUVR BICEEAETRD o7 (K 4).
VB[R RED 72 (32 3). SUVREZ 0.6~2.0 l2#%5E L 4)AD & MCI 2 BT % A A & SUVRED I
oA = VI K BEEER 218 T. HC T, EHE L7
NOERITE L, R HE D ’M’meﬂﬁr‘m%o AD & MCI 2817 % MMSE & SUVR fHEO R IZ1
7. ZO—)T, AD TIZEEPEHWELZZED, HC EH%#MEF&% IO RN o 7. Fl, WMS-R @%?g
ttf LRE e HE il L TR ) RIS Eﬂ fb ATAS L SUVR B TIE, MHBEIEREO o 72,
WE RO 72,
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Cerebellum Hippocampus
Frontal cortex Caudate
Temporal cortex Putamen
Parietal cortex Thalamus
Occipital cortex Pons

1. CT Wf%|231F % region of interest (ROI) D % 7E

2. PET W4 ("|F-AV45) |2 X % Alzheimer J% & 1E7 % B (HC) @ JLiiz
(FB¢ 2Bt HC, TE:2B : AD)
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% 3. AD, MCIL HC, FTLD 238!} % % ROI ®/Ni I (SUVR)

EBAL AD (n=28) MCI (n=14) FTLD (n=11) HC (n=8)
CIEEE:S 1.5240.28 1.3440.25 1.0240.23" ¢ 1.2040.24"
BHIHZ%E 1.3940.27 1.3440.25 1.10+0.24% ¢ 1.1240.21¢
TIBE%E 1.4440.27 1.2740.22 1.1040.25Y 1.1240.26"
HEHE 1.41£0.26 1.2840.26 1.1840.30 1.33+0.24

i3] 1.25+0.26 1.2340.25 1.15+0.34 1.24+0.28
22X 1.4440.27 1.3240.23 1.0340.17V ¢ 1.15+0.21"

ik 1.38+0.27 1.34+0.29 1.1640.23 1.20+0.20

IR 1.3840.30 1.36+0.25 1.2240.22 1.3240.18

& 1.5620.30 1.56+0.33 1.3240.35 1.63+0.21%

AD: Alzheimer disease, MCI: mild cognitive
impairment, FTLD: frontotemporal lobar degen-
eration, HC: healthy control

a) p<0.01, b) p<0.05 compared with AD
¢) p<0.01, d) p<0.05 compared with MCI

Frontal cortex Parietal cortex Temporal cortex Occipital cortex
SUVR " SUVR SUVR SUVR
22 I e 22 . ’ o 22

o ] 2

2 1 " 2

I 2 I
18 ! 18 I iL\ 18 18
16 1 16 4 ! 161 16 I
14 4 }J__{ 14 é 14 1 I = 14 4| _D
S || e | R | e
; ™ . ]

B I E—— I ‘ T

08 08 08 08
06 08 08 08

AD MCI FTLD HC AD MCI FTLD HC AD MCI FTLD HC AD MCI FTLD HC

AD: Alzheimer disease

MCI: mild cognitive impairment

FTLD: frontotemporal lobar degeneration

HC: healthy control

z =

BE-AV45 WA 2 LT, PR R A )
ZENREE 72 ) BRAVERBEOEINICB VT, Rt
BN T 30 A A=V T ThbEEZLN
720 WHEFEWINRO T I 04 FEENRIT DTN T
HHIOZ L ForDTF—5 THNMEOERE R DK

Mol ENnD,

35

Wb & O VS BEITL, i

WEHOEBOIFE L LT, /Mizxiie L7z SUVR

fEx VR EEfEE U CEHMIE L 72, BF-AVA45 12 X BN
T3IOA RARA=T U 70L, SFORMERZENL, 1E

DEBCTHBIDOMAEERITZ 57280, SO T
CLEREZDL LML BEEREYRD DALY
&, LD L) ER FETHEERMAEL N
LI EDHEEE bR, SUVR ETOILIERE %17 -

*:0<0.05, **:P<0.01 (ANOVA)

3. AD, MCI, FTLD, HC |2 B} % % 2 B i SUVR D Hig

72. SUVRIHD I 7 —/)N—FKR_R% —%EIZT5HZ LT,
SUVR EOH B % XML, BRI & 2 FERERE
MHHRETH D LEZ bz,
AHIFETIZZ D SUVR & HWILE L 7225, AD I3,
HC & FTLD |ZH U RiBEZE, BHTHZE (EHZE, R
THEICEEZED. ZOKED AD £ HCHOH
BEAIZOWTIE, Klunk 5 DOHEIZ— L Tz,
MCI Tid, FTLD (2} LATBHEE L BHTHEE, BRI TH
FIZEMETH o7, — ) AD & MCI @ 2 BEH CId,
B DB CHEA %R0 T, ApoE g4 DIREDH
Ty SUVREIZAH S o7z, T 2305k RE &
SUVREMICHELZHOMBEbRRO LN kol 2
OFEFIE, AD OFIERIREETH 5 late MCI DEFE T,
FTTIZHADT I 04 FIZTT F—I12ETHIFE0hH
LTWABE0 #2555,

ApoE g4 DA R T I U A FPET O PET R,



fTEsRH 25260% 2%
Frontal Cortex Parietal Cortex Temporal Cortex Occipital Cortex
2.4 2.4 2.4 2.4
n.s n.s
2 2 L 2 .3 2
1.6 - ~\|1.6 1 Ej --------- —|1.6 Lolrg -rd [
1.2 1.2 1.2 - Loilr2 1 FE%
. L . J_ . .].
1
0.8 0.8 0.8 0.8
0.4 0.4 0.4 0.4
e4(-) €4(+) e4(-) € 4(+) e4(-) €4(+) e4(-) ¢ 4(+)

AD: Alzheimer disease
MCI: mild cognitive impairment

4. Apo Eed DT D AD

AD BIEDERINTTH 5 L OMEN LB I T
51020 K92 O MCI i late MCI & Elb L AD &
MCI DM THEED SO N o 7245, HC R early
MCI 7 & & S ICRM o BB e rcE g, A
EEPESNL 2D LNk, £72HC I, FTLD &
W4 % &% SUVREIZEETH -7z, HCHIZT

I U FOERDRD SNDHIHH - 7-—7, FTLD
TlE, ETIEZ10~15%BITT I 01 FPBEETH S
LHRED X NTWD b ODOF 4 OFITIE SUVR Bl
WYhhpolzl ML Bbs. TNETO
HC OFRETEH, 10~30%FREEICT I 0 A FOLHED
Ao N2l IR & FRAIRERE TR O A T
M LAEEREEZ T 2H60RALET O DOLED
ns.

MCI, HC, FTLD DR E D) HIREETIE, F
BAI VD, RREMETH o7 ThL, BEEIEC
7 I8 Fik#ED %\ &5 Braak DHFIZ—3 L C
BN IO BEAVAS BEOBHEESEH W E ERL
TWwh, HEL L DITMHEIBICIE, I VHICHT
BIEERKE/NZ V20V, KIFEIZE W T R
LT L b EEE D72,

BE-AVAS 12X BT 3I0A FA X =Y v 7 Tld, AD
Tl 80.9~84% BT, MCI Tl 40~42% Bk, 1E%
Tl 20.7~23% Mtk & HE ST 51029,

Preclinical AD 7* 5 MCI due to AD |2 & % Jif 581X

Mann-Whitney U-test (two tail)

. MCI @ SUVR fiti b8

ADNI 7% EIZCHREEFTH A5, HCOHOT7 I a4 F
PET BRI 227 53 L b AD IZBATT A LIRS 7
Wy AD DEEEEDET. L TW i WELEE, SF-AV45 fi

A& B A7) — = FAT TR Y preclinical AD
LEWT LI L3R RETHDL. F-AV4AS TR

$1ASFDA O 4 NI SN T 5»),

7 I8 A4 FPET B TH - T & EISEAE O REAE
TIIHEARHEZEST L2 0D 5. BRIER M4 72
WA HAEDERNS, BEWICBET L Z LA E
HTHY, FoIIIZRMEAT R L O A VHE % 5
ElEbND.

LA LA S BF-AV45 1L, RO —i% in vivo T
MRIA S REAHHE S DL —H—=TH Y, SO
RKELWEEGZDHETHHLEEZ LN,

&

B

BRAVAS ICX B 7 S04 B4 XA—=2 2 71%, wE
FREREEMNT S 2 & T, FRAEREOENICE
HATHhY, BETELEOMANIRERBAE L LT
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Abstract
Amyloid imaging of dementia using the radioligand "*F-AV-45 (Florbetapir F 18)

Toshihide Shibata!, Hisashi Yonezawa!, Junko Takahashi!, Masako Kudo!, Satoko Obara!,
Masako Suzuki!, Naoki Ishizuka!, Yutaka Fujisawa!, Toshiaki Sasaki?,
Kazunori Terasaki?, Kohichiro Sera?, and Yasuo Terayama!

'Division of Neurology and Gerontology, Department of Internal Medicine,
School of Medicine, Iwate Medical University, Iwate, Japan
2Cyclotron Reseach Center, Iwate Medical University, Iwate, Japan

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 F-AV-45 PET on 28 patients with probable AD (16 men; mean Mini-Mental
State Examination (MMSE) score, 2245.0; mean age, 69.8+£10.4 years), 14 patients with MCI (7 men;
mean MMSE score, 2613.4; mean age, 67.1+6.1 years), 11 patients with FTLD (8 men; mean MMSE
score, 25.612.5; mean age, 65.5£11.8 years), and 8 HCs (3 men; mean age, 70.8+6.1 years). Dynamic
PET was performed from 0 to 80 min after tracer injection (370 MBq), 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 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 E &4
(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 F-AV-45 PET may be valuable for discriminating between AD dementia and
non-AD dementia.

Key words: 'SF-AV45 (Florbetapir F 18), positron-emission-tomography (PET), brain amyloid imaging,
dementia
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