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Over the past decades, the immense clinical need for early detection methods and treatments
for dementia has become a priority worldwide. The advances in PET biomarkers play increas-
ingly important roles in understanding disease mechanisms by demonstrating the protein pa-
thology underlying dementia in the brain. Amyloid-3 and tau deposition in PET images are now
key diagnostic biomarkers for the Alzheimer’s disease continuum. The inclusion of biomarkers
in the diagnostic criteria has achieved a paradigm shift in facilitating early differential diagno-
sis, predicting disease prognosis, and influencing clinical management. Furthermore, in vivo
images showing pathology could become prognostic as well as surrogate biomarkers in thera-
peutic trials. In this review, we focus on recent developments in radiotracers for amyloid-3 and
tau PET imaging in Alzheimer’s disease and other neurodegenerative diseases. Further, we in-
troduce their potential application as future perspectives.
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Fig. 1. Representative images of positive and negative amyloid PET scans using currently approved F-18 amyloid tracers. Adpated from Drug@
FDA: FDA-arrved drugs, and Alazvue image was provided by FutureChem Co. (12-14).
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physiology, SNAP)= AJ=38+4] nizo] ofsf Hojd AYFor FREo] ALAoR en
ATH31, 32).

r

)
o
o2
l_r
-0,

&O

https://doi.org/10.3348/jksr.2022.0052 459



PET in Neurodegenerative Disease

chr_I-ongFglff_!-iIXI

SHH | W E =) tiARS JAJSIsHE FDG PETE A; o) d=slojm g} 22 g4 w2
2ol A EmjZ o] AlHA £ %*éol ol 49, EFAQ] HhAF FAE BojFal Qlo] 1124
MRI2} g7 L=oto|mr] o] Al E|g)o] Hroliﬂkﬂ A1}, /ol A opd 2ol = PET7} AR

=]7] Mojl= g=slo|nrle] 2itolA FDG PETS & AMgsto] AAEHS Brlstgl oLt of
d2oj=yz|e] JRE g A7] 98l FDG PETQ} oFd 20| PETE 25 U= 7%
AR B AP e Fo] Z71e el glok A AFEE AL Qlis obd 20| = /g8 WA
O|eFR 52 A XS} ok AW FAF S - FR2 AF ool =2 Fol7h=t, FA S

7] AH e HE 7S wdsHA| B, o]= FDG PETOIA 24 E & H T egrjarel & oy eict
(33, 34). Fig. 2= ¢=so|mHgo] PMJEJ%i Z}o] [BF|florbetaben FAF & ZA] & S35 27]
1108 AAGGo R, 27|90l ¥F TS FHIAMY A AT Bol 1, &

H )
Q%11 9)o] FDG PETOA] & 4= Q1=

o]

n

At dap-szta| Ao A o] AF= doizoz & A
P20l G=otHry o] thatmEl 2} SA3}ch R AP dolA] opt 2olER] 7t HEAT} &5,
A U SAS| 2o A AP SV BRIt uleba, ofd 20| = PET 94T & Al 7]
Gt A AY /S E 55 A9 ofd 2ol =r2lof| wet A ¥ ofu gt FDG PETOl A 3HHe
4 Q= A E-o] ofs AlUA B A S S 35k 4 Qlo] d=stolmyy FHAtE 7t
St ) A EY ] HebAQl JHE AlgE 4 QIth17, 35-37). =5, AR o2 27| oAl &
A= Yo Ao 7] A Zae FDG PETQF nf7 A &2 d=slojm ) gAf =0l J1i
St giat ofUel Q1] 7]%5:9] A5t £ A4S HRItk(38, 39). 13U, A kesht 27| AHx
AR|7%ole] 4L APl A opdZol= & o] Qlis Aol HgHoR A& 47t

Fig. 2. Dual time-point [**F]florbetaben PET: upper row shows an early phase image taken 10 minutes immediately after intravenous injection
of [**F]florbetaben, which reflects the regional blood flow and corresponding distribution pattern with FDG PET in Alzheimer’s disease; lower
row shows a delayed phase image taken 110 minutes after injection of [**F]florbetaben, which depicts amyloid deposit in the cerebral cortex.
FDG = [**F]fluorodeoxyglucose

Early phase of [1¢F]florbetaben (perfusion)

20

Delay phase of [*®F]florbetaben (amyloid burden)

20
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B VIAAES ol o BakE H7He o ARo] et 2t 9 27130 Be el E g7 ket
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HEo| 7P g B2 AAskL Jlom, o5 F et 429] Atollx A& Age] of o]
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WA Gatol it dRo] 22tddnt o= &5 T Al o 2olE G/ Hio| 2k 9] ARl
A7) o iRt =42 ofds] X3 Folut. a2iu, B 54 7hst nAE VIRIeR oFE
o] Gk ASshe she /g4 olAol itk obd 2ol PET /82 Hiol e = A|&2| 0
= 2o 2o Helrt

E|8d k| Zetof|l A Ef S 4 PET

eb95) Qe ofalzo| = o] ulste] 1 WAIEIgI), Ebp el ehxstolni e of
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ST 27 ) ekt et Welges Itk 53], ohuzol=yele} ge) Al )
W2 At Atk el wet choke P WskE HolnE Sold A A At

ox
o

F22te] 7iidho] 4 #] eFoktt. of 20| & QIA| /ol A3 AHEE|IH 2006'd < [*FIFDDNP
2 [MCUCIPIB B2 EFofl thgh AgtE Bl WA ot AR HeE]7} aHket UiS SR GolA = Hl

52 A B 4 e, ol F8HY FAollAl Boli= ekl e} [BFIFDDNPL] 3%z}
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Fig. 3. Representative PET scans using different current ligands, presumably specific for tau, in cognitively healthy elderly individuals (upper
rows), and patients with EOAD (middle rows) and LOAD (lower rows). Adapted from Scholl et al. Mol Cell Neurosci 2019;97:18-33, with permis-
sion of Elsevier (47).

EOAD = early-onset Alzheimer’s disease, LOAD = late-onset Alzheimer’s disease
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Fig. 4. Average SUVR images and ROI profiles by estimated Braak stage (stereotypical and variant patterns
combined, representing 93% of the subjects in total). Re-used from Schwarz et al. Brain 2016;139(Pt 5):1539-
1550, with permission of Oxford University Press (50).

ROI =region of interest, SUVR = standardized uptake value ratio
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g ofge] oA Hol= WA ER-] 2ke] FR2F/S2 FDG PETOIA W&E = tiAA &F
Z|gtct, ShH,| ofu|H o] lHkAg 78] Al o] F(sematic variant primary progressive
aphagia; °|5} PPA)2] 742 EFH2]7} opd TDP-43 thil s g 2 32 7}x| 1L Ql-Sof = 2115}
e T2 P TGS Hols S0l

ATH(52, 56). E=5H Braak stage I, 110f] =1$He 27] EF-A2 d=sto|mHy A% (Alzheimer
continuum)°lA1e] W& S5 W &7 et Aaks|o] JALKS7), sute] Z7]|eke 4ato] 9
th(56)= B % ot

0

E}S PET @Ato] 23917 U 3 03 Hlo| Ul Z0| gt

of2) 20| = PET Y A=A golt =stolnly #xte] 79 219 Al k- PET S4olA

Fig. 5. 8F-AV1451 uptake in individuals with distinct Alzheimer’s disease phenotypes shown through SUVR *¥F-AV1451 images (neurological
orientation) in (A) a 59-year-old female (MMSE: 28) with posterior cortical atrophy; (B) a 77-year-old female (MMSE: 17) with logopenic variant
PPA; (C) a 71-year-old female (MMSE: 23) with amnestic Alzheimer’s disease; (D) a 59-year-old female (MMSE: 27) with non-amnestic Alzheim-
er’s disease; (E) a 59-year-old male (MMSE: 21) with a behavioural presentation of Alzheimer’s disease, and (F) a 60-year-old female (MMSE:
16) with corticobasal syndrome affecting the left hemibody. Re-used from Ossenkoppele et al. Brain 2016;139(Pt 5):1551-1567, with permis-
sion of Oxford University Press (49).

MMSE = Mini-Mental Status Exam, PPA = sematic variant primary progressive aphagia, SUVR = standardized uptake value ratio
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PET braak stage IV < ZRtol] A4 ef-e-w 2|7} Bttt 4 PET ZAfellA ele-A2 9] &
T HHYol 2% T2 ZVVehed A7 1.5%-7.5%2] 712 Bolch efeEe) At =
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7F =4 A R gl 182 of whE A YeRdTH54, 55). ¥H, Q1214 At Q19] 7ol
Al e Al BRR- PET &2 TR-2 S/do|n, =24 Aol A] Braak stage [, IT <ol #lgH4 o
2 eReFA o] TE 4 Ik E3] o 2o|= PET 242 A2 A4 eQle] ol 27
Aol stage I, 1T B9 ole]2] th2 AlmjHojx|e] Bt 2|e] F7h= 72| Kolx] gh=t}. opd
2o]= PET 4/d9] 114 %74 eQle] Z-9oli= opd 20| = PET 24 A/ w=glwtol] Hlste] 7
o A] Braak stage I, Il 3 W BRI A mof A 7ALolA A7F BRS- F7H80] o &t} opd
20|= PET /9] A /¢ Qlitoll A Braak stage I, I 9 olAle] -7l 2{ o] A7t 57}
L QIRolu} r=sto|mr] Shaftol Hls 25]2 © %3k, Braak stage I, 111, IV
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2 J=o] et el E Kol SAftat vlarsto] Q1A xsket 7|54t o whEA] X8 A
S TSI, o] AIE HIR O 2 ERY- PET 2Ate] of &32of 3-851 nlo] 2upA QS A|Als}
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el Aol w2t Az e FElE AGAIRE U e Al ofol EaetH, HAE Bhee] 4
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rollxe] Bhe-0] F7h= PSPY| A/ S5t A TAlE 7HITH45, 54). CBD #4ke] 3¢ <
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