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[Abstract] Alzheimer’s disease (AD) is the most common type of dementia in the elderly. The ApoE
&4 gene is the main genetic risk factors for sporadic AD, and is associated with the changes in the amyloid
B - protein (AB) and tau protein, the core pathological features of AD. ApoE &4 has great potential as a
genetic biomarker for AD. Clinical studies have shown the important role of peripheral blood ApoE &4 in
AD risk assessment and disease detection. But in the current clinical practice, there are many weak points
of insufficient understanding and insufficient attention about the clinical use of ApoE 4. The importance of
ApoE &4 is highlighted especially with the development of high-quality clinical drug trials or the arrival of
clinical drug therapy targeting AR for AD. So far, there is still a lack of Chinese expert consensus on the
standardized application of ApoE &4 in AD. Given that, this article systematically summarizes the current
domestic and international research on the application of ApoE &4 in AD. The consensus is written and
aimed to fully reflect the clinical application value of ApoE &4 in AD, and improve the diagnosis and
treatment level of AD, and guide further clinical research.
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i SRS

TE4E 2251
AL Bl R T Z A BEALA BRI 5G 5E Meta 237
B % s R UET 1A BEALOT IR 5 R A AR BE LA 5T
C% A G (B0 /AT | I U5 L 3 Bk
e 25
I % UE 38 () — SR WA A T el A5 A ) A 2
I % A T T A A R R ) A 288 SR 0 A T )

B A — 3
1 a &, M8 Z250E 4 A1 () — B WA A A F A2
11 b 2, /04 () — B0 Wk R A 1 A5 20

1 % UE 3 (30 — BOR LA S T s A o 25 ok,
ek

PR B ) o R R R L, EESN B A
R RS R B MR B R ARG T E
SRHEAT B DRI, DAAE Ay i 28 AU DA Y — 4
2023 v [E BT JR 2 i RO < S SE S A ) e i B
g S B JR R TR L0 AT LR B0 R T A R A
N, DD BYCRE G e KR T R IR KR
XF A1 JE LA 0 2 bn AR R WA bR AR PET
A5 A R A O VR A R B 3 BN R B L 4
50% DL A R HRIEBEEZ LR 3K,
76% F&E A A A AR ) e bR S R A 5 HL, T
BIME AR R A 19 41 J5 1M ApoE a4 HE PR AS I Xof 93 2 16
W DRV Z i A Ty L H AT e A, E A
B (SCD) FlA% J32 A 0 i g (MCT) 2 Br /R 7% 16 B8R
F18) 1 2% T B B, 7 A ) R e A B KU o ApoE e4
FE AT R 3 32 00 A 0 T B AR A TE 12 0 R I
BRI B A e 4k 7Y Meta 43 #1498 A 60 35 A
FIWFFE T 14 821 i 45 2 DA 0 B 0 A5, O R 485 4
ApoE &4 K& R 1) £8. 35 A 58 150 1) 1) BT 2 % v S8R 35 TR
PEBI R B AL RS 7, ML EUESE , ApoE e4 FEH & £
WA T B8 8 R DA 0 i A 2 JR Sl BT R % e SR s TR
PRSI A AR R T I IE B A s R
U AT A I DR 2R O AT A8 B B T B R i R
LN TR = N 1o S (i BUE D0 R S PN S ]
JRUIRS: AR LA 352 37 Bi) R 9 1 RO o 3 15) ApoE &4 5 A
54 50 I PRORS 1 5 27 5 W AT LA SRy B JR 9% U 3K
P At — B g B2 B ) FRR S MR B BB 7 1, ApoE &4
BE R 4 A o DR e Al R AR TG T S T D — e R
ELZIEAL ST W . RO A 32 0 T R R

DA 5 A5 T 7% 9 T8 R ) 0 O T B BENRE S 1A
HOR TR Apok o4 FED A7 B 52 BUKS 4L 1] TRy
SIR9T T I, B B 2R S O TR S IR 9T
T TG A R At o A B A ) A E 2 AR KT R PR AG TN )
7KK H s 38
W 0 BE N 2 254 I ApoE £ 1AL AT 2 g

UL ApoE2—MZ HE R LamEN , M2 —
T dE ZGUR A . MU R B, ApoE R
7E BT 7R R 8 R 1 A HIL R b R HE AR
JRAE 25 TRUBIE 58 X8 Bl 7R ¢ 765 3R S8 2 A1 A I ApoE 4R
H 2R BB 2518 A R — B H R 2 BOA N LR T
i X B, AT RE S AE A PHUR AR L R O
SFAAOC . — T Meta 53 AT 40 A 8 Tl iy JoiT 5 {91 %) A0
FE VT 1498 {51 ] 7R % 1 38R 9 S0 1 2250 1] ikt B ot A

AR R BT R T B SR A AP A I ApoE £
KPR T B X B, HUBAR 9 ApoE JK °F- i) BE 2
WAL F ApoE ed FEH ) 5 — TG I R & uE 52 HAE
S A 7R P i R T e B PR R AR A (A Y S
A — TN 75708 1] Z AF 32 108 (BLAR AR SR B 7K
DU B R T O B H A 28 R R R ) 1 I 3 i 5 T
FE R BRI AR 0 RS R R S i
I ApoE #H H 7K - AR 55 Bl 5% ok i R XU 48 im £
WA s — PRI ApoE e4 BEH G, ApoE £ H /K
S i A A BT 2% B SR R 9 O XU AT A A
B3R RS TR 1042 1] 3 AR A
HE Y BE DT AT 5T (O 91 15.7 48) 8 R, 1K ApoE 2
P9 7K P AR 2 BT 2R 2R T RO 14 2 T e B TR R
TE 106 562 4 ¥ i A bRk i 28 /) BEALAL J7 35 5
Mrifit 3% ApoE H 55 Bl 2% T BR o 54 i 2 XU F)
FRAE , S BRI 3K ApoE AR 7K - 5 B 7K % 18 BR O i
DR G, O R WEE M R E R 7 W
AIBL (Australian Imaging, Biomarkers and Lifestyle)
BA S BIF 5 5875, BT 2% 9 98 RO S8 1L K ApoE & 1
IR REAR , BRI ApoE /K - 55 ik 41 40 AR 95 FL 2k
ARAH O PN B X I RS W S B R P R TR A R
JRE DA TR e 5 1 ) 24 2% 98 38R s A O 1) R 39 1 AR Y
BABBIE 5T .75 , 5 i o 2 ARG o TR0 A A R e
15 R R L ) 20 0% 9 SR 1P 2 DA R i i e
O R 10 SR TR R R S R A 9 R Y R I K ApoE
K B REAK, H ApoE Ik /K 7 5 i T AB %
HA R D BE N FEAH G, R W] ML 2K ApoE fR/KF (AR
o B A A 5 A B DA RN R R R A W PR 2 IR R R
(RS iR:



. 660 - H [ A B 28 T 2 2024 4F 8 H A5 24 545 8 )

Chin J Contemp Neurol Neurosurg, August 2024, Vol. 24, No. 8

EEER:

1. ApoE &4 K& [H] J& BIUK A ] 7K % 18 R B B
F187 IR TR e G AR Ay BT 2R 9% v SR 9 o S 1Y) 9
T A& I A 2R, JELA S D50 1 DAy o J0 % 76 S8R XL
W T 502 Wibr S 1 RAERs , A BAEdR ) o

2. Il PR32 W S5 WL o s B DA R 0 )
HEBR 2% K R B, A W FE ApoE o4 FERLRS
HEFE ApoE 4 5 PRIAE S 32 WL I e B0 BE A 01
1 9 Ji 1 B R, T A R KR o R
(M a R HESE, BIAESE) .

3. R DA R R R A BT T SR 1 NRE L AT
ApolE 4 3[R I, 7T Sy BT 4K 5% 16 R0 SIS A
i A () — 20 CILb e #E , C BaEdE ) o

4. 50 i ApoE £ FIK /K - 55 HUR 1 il 7K 9% iEF
SR I J0 XU, 2y S AR O, 4 0 G D B 300 7 A el 2R
R = fE NFER A YA B (I a 047, B2
WEHE)

5. 50 i ApoE # H AR K - H AT B0 52 52 0
P T 2 1) VA A (B C I b S HERE , C IR ) o

6. E WL E — 25 FE 57 AN E I ApoE B [ A I A 1
A R AN 7 12, A 7 A B % o T SRR O XL A
BT 7 2 T 3B 0 A DG A By B B 5 350 B0 oA
MCT S, BYIESE) o

= ApoE 4 K& PRSI 25 2R Bl iR i A1) Bk K i X
M

BAT 2% 9% 98 SR 2 3 22 M 3, LA B A
B B N TR R 0 BN Ay A BT U % Y BRSO I Y
B, 55 00 08 AU 38 n 2 DI AR O 20, B I Big L
T3 A R PR R R AR B 2K TR S8R A R
X4 7R Ik DA 1= T 07 3 4 960 [ 5 50 0 4 A 4, M2 B
LW e A o B, JE X T ] R sl iR oY
SR AT SO D 2 R GRS, A0 IR B 2 RE p8R
i AEA: 3R B, R 2 A B ZE P B NI VP IR B 45 5 A 4t
o PR ) R R T ik S 5, i ot A e R L A
B G 35 VE I A6 B 475 0 E H R D R K Y
S AT I B B B R R A AR S R R | K 2
Wr , %E 1% 12 W 5 R 97 W) S SO A] M A R D) e B
15, 5 DA R ) B B A 2 R 2% 18 O Bl 7% % T 38R ) T
1B B, W5 E— 2D A G I N R, 46 Al 4R
IS AT 2 P A B PR 2R, 3 B0 1 191 B -5 96 7 BT 7R
MG ERIF T HE . ApoE o4 FE R 2 T B9 R vl 4 4
T B I 2R #7007 ApoE e4 F ) WA 0 F [ B 4%
JEE DA R I i 0 O R A R 1Y o A HE Y Il

IR E R ST AT 45 A H ApoE e4 FEPURZS | (H H A D
45 S Bl o8 T R 1 46 B ) @ L 28 W B, VL VE E ApoE
4 5 DR ARG 0 235 2R i 53 110 ) B K R SR

1. HIGE ApoE &4 K& PRUIR 25 X8 ] 7R ¢ 163 BR s 11 9
AT B g Ak BT R P RO H AT LA R O
Fo A ApoE o4 3 Y T WL HTT Bl 4% B A A
B i £ Kb T R e AR Y AU AR S S B B
ApoE e4 FE K I 45 3R + 7 B2 A B T R 2 Wy
5097 (B R R R O Oy A R RORE A AR A AL
2 W R PR R 55 o (b BT 2R 9K T 3R — R T B 4
) AR X R A B DR R Y R T LS
ZENFITNBE T B AR 2R e AL XU, o S LA
AT A I DR 3R O TR T AR A R R kA
b, 5K HE W Apok e4 IR Z M L, ApoE &4 F& [F #;
A A L Bt B AR DG AT A O B RO Ok AR 0 RN
VERLAI , LA R 6T BT 21 9% 6 S8R 0 DR g 386 o+, |
TR WFFE 25 R SR RS R4 HE ApoE 4 FED G I 25
o B R RN R AT T ARG I R 1K 5 B R AR AR AR
) o HIRIE T ApoE e4 HE PR = KRS = N1
Wee 55020 32 DA R A A8 B ) 2 5 I R, XA
Bl T 48 55 5 22 0 B] 7K T SR T K 0T A8 4 3 AR
KB 5 IR I7 ST B IF e 3 A 5z AR

2. FIGE ApoE &4 Hk IRUR 75 X BT 71 9% it 3K s 1) I3
R I B B 1) B g S N % R G SR R, ApoE &4
R DA DN T e L A A N 2 T R 2 Bl R
H AL ApoE o4 JEDH J5 B8 0T 58 = 2E i Il 45
] W A SR 4 o o JF R DRI 25 mT A n I 4 R A
TN HI T RE B A5, Q4527 ApoE o4 3 P HL4 15 1 # 16
BT IO 5 i) 2 BLAS HE T ApoE e4 FERH
A0 T 25 L B R PRI R 1 R R T B B
ApoE &4 Jk P #5417 25 RIS JC i PR AE R, BT 2K 2 i 3R
o 114 9 Sk SR ATS o VR TE S e R R, A AT A S
A2 W 52 5 P I RIS, PR AE O 2Rl B0 T8
125 AT w0l AR I 45 28 B A g A A 23 A8 A T RE A
FOR R B | 3 7T 58 5 22 o 1 110 o5 o0 1) 48 P
AL HE AL S HL 2 R B FI AL S AR S B, —
TN A 14 T A S BF 55 1 R L 45 o e — PR R
BB 7R R R Y 2 5 0 A R £ B A B E R Y 2
B, PR AR ApoE e4 BN £ B BUE B AN
ARG N, 52 1 0 AS: D RH DG R iy - 2O 8 A fe
FREAT R ole AR 0 — T4 X 4% 8 DT B A 1 B L X
MBS MR ApoE o4 FE [ K I 45 5 53~ ApoE 4 1]
PEL N ApoE &4 FAVEZH , P9 2H 32 — 28 BEHL 73 S 1 IGE



o [ AR 250 2 7 2024 4F 8 J1 485 24 4545 8 1)

Chin J Contemp Neurol Neurosurg, August 2024, Vol. 24, No. 8 . 661 -

R AR B AL, 5 A ApoE o4 M & A LG, IR
ApoE &4 [ 1 25 S 30 A6 0 R O i v B I 14 A, L £
JE SRR A 25 T0 B 2 22 e s BB U7 3 4F I R IGE 5 R R
5 Apoks e4 BHE: 3 1) 950 S8 T Ak 11 IRURS: SE A A AL

K ApoE 4 K& PRSI 45 2R A5 1 B8 & A1) i ) 1
I BT X ) 5 e AR A DX 2 A R
LAY A ARSI 45 2R B 8% I 1Y T 44 A BB A
(E 52 ) N FC At 7T B 1 oA A B 52 e )5 75 51 kS 2 98
A B BT 2R PR RO i R K ) TR L 2 AR
P XIS PE A B 75 5K H g 350, PR b gl O ST 2
& AT E XS Apok e4 5 PR I 45 2 1) bk ME AL &
WGP ER . Apok e4 FEINE B Y B 5% N
Hi Ml A B $3 BRARR 8 2D R SC it , A1 4% ApoE a4 & I
A WU R0 A A Y R O B R A 1Y DAl BT 2R 2 i R
o DTS T ) A R R i DR A 45 R B B R
K BEE T T Apok o4 3k K ¥ 1 F1 3% #5169 b1 LA
TR DL LB 5 55 W B PEAS o ApoE e4 KL PR A
S5 R ER 5, N ORI R B P 4 A 45 R JF 4R
0 B R RS SeRE VT IR R 7 Y, R IETE
U EE 1) ApoE 4 F IR KGN 45 SR % &5 J5 52 i B g , 7]
RE A A R B it 10 9 R R AR A R, L DA i R F
G PR 52 B b S8 TS o

EEER:

1. ApoE e4 K& DA DN 25 258 B 5 A 2 1 AR (i
RATLL, WAl 5 A E 5 L a ST BYGIESR ) .

2. PRAESE 55 e IR 52 Bk v 3% 5% ApoE £4 kA A6
D25 R AR 22 4, OF B 32 1 R4 (D a RHERE B
HEE )

3.5 ApoE o4 kPRI I 245 2R 0 A A 115 0 T
SE , O N7 4 T AR UE AL 19 R DR I R B R AR
I Hom 2 X #H KR R EZF A (1 94
##, BYAEDR) o

VU Apok e4 FE R I 5 BAT 7R 2% 15 8K 995 5 175 1
i

R B2 1 4 1 L R IR SR AR W AR R
WA BT IR T R e 1 VT AL T g S Y H TR
LA T 5 8 B A 0 B 5 095 T AB N tau
3K P IR L B2 R AR, T e A 5 R ik
WAL AT PET AR . AR PLIE A MO 4L T B /R
DUE BRI B T T, AR BH R S8 A B R R B
P RIS, 2 2 B S 2 T S5 9 156 1) J B2 AR b s
BE AN, 25 Wy BF A 4B, e oA 1 24 9 i R 1K 6 5 A
AB BHPEVE R IS o E VN ENF B R B2 AR

W fig B AR BH R 5k 21.8% F151.3% , 45 10 4]
11 AB-PET I 15 sl A 25 ol i 5 VA A 119 52 13 o
AN 2 ~ 5 B8] S22 Y A 11 BT 2 % I RO e 1 AR L
f AP R A BEL A I R B Pk ik 1 G )
PERE 2 T B AR W AR S W R AT e AR FHME 2
RE ALY R,

ﬁ%ﬁ%,ApoE &4 F& R AT DL BE 0 ] IR 2% 16 R
5 45 166 A B B3 i 21 20 AR LA, I FLAE HE AR JF h 1
TR A 2 AR AT 1 A K BN, HG 0 B 2R % v SR 9 XL
B B0, — TN A 14 TR I T AE 5 1) Meta 43 BT 2
7N ,%%ApoE e4d L5 AR UL A InAH 5% , W%
B PR X R il B BT AR AT AV TE S Y ApoE e4
F PR 5 B0 R P T SR A 0 B AR I 06 R EL 4R IE S
LA 92 993 25 I PR B BBE 19 BA 3 4F 5 v S 7 o il Bl a2
Wk fy o — TN A 4 Bk 29 T BA 51 BIF 5% 4 Meta 43 HF
7R TE G R 2 W7y B JR 2% 1 B9 R o R R
1, ApoE e4 1k % AB-PET [ ¥R 254 95%, H.
50 ~90 % i & AB FHYE R >90%, 1M ApoE s4 F P
B AB-PET BHIE R 4 77%, % W ApoE &4 ATES
AB-PET FHAE R A7 KA 09— B0k, $2 7R ApoE e4 %%
PRUBR 25 A B T 32 55 16 PR 12 W7 o BT 2R 9 96 RS R 1
P 0L (0 2 AF 5 AB-PET FH M 5000 45 51 5 %
Solanezumab A I ¥ s PR 32 56 2% 51 A9 20 A 2R JIE 5K
ApoE o4 3 H B faf S AR BHME 1 B0 B 2 . ApoE
e4 FEPURAS 2 R AT AB-PET W AR 1Y G 8 4511 o
GEVE R E R, ApoE 4 PR BT JR 90 16 2R Jos R i
REBHE T ApoE e4 HEEF T AB FH: . ApoE &4
BHPE 2 AR s B e A8 1 o 2L AR W 2 bR AR, TR I IR
S5 B B AR 1 56 v N AT AR HE 1) 2 W I, R O
W FLAE S AB-PET A6 2 BT /1K 2K 1 SR 97 V5L 24 41 2 i 401
ZUAB RIS 1 HA AR 45 198 AR 7 58 54 9 A D
Ji %8 o FEIG PRI2 W Ry B 2R 9% T 3R s T8 P 4% B DA A
f i 5B E P, ApoE &4 FHVEIR X AB-PET BHYE R4 &
T AN AE , ApoE 4 R fh £k F i AL (AUC) =
0.737,P < 0.001 ] 1 BT 75 3 6 R 3 DF A 12 3 -0 0 o
12 13(ADAS-Cogl3; AUC = 0.724, P < 0.001) & %%
FE A0 B 1 5B B AB-PET PHE: B G 16 I £ 5 ApoE &4
FEH B fof S AB-PET FHAE A TN K 2, ApoE e4/e4 5
[R50 48 B A 0 R 5 R AB-PET FHME % %) 88%, H.
i AF % 389 K T i, 60 %2 L I R > 85% ;5 ApoE &4
BE IR A G 5878 1 B BE DN B A AR AB-PET FH M %
2900 78% , H.BEAF i B I My s i, 60 27 D) b il 2 >
68% ; Apok 4 B VEFE B A M1 5 15 S8 % AB-PET [



. 662 - H [ A B 28 T 2 2024 4F 8 H A5 24 545 8 )

Chin J Contemp Neurol Neurosurg, August 2024, Vol. 24, No. 8

FANLY 35.4% , IR Bl AF Y B KB, 60 % DL iR E
> 19% ;i — S dS Wit A, K 30 ApoE &4 B |
AEHY > 60 % \ADAS-Cogl3 43 > 13.5 433X 3 T 48 br
(4 B 5K AB-PET BH 4 i) 191 00 o 6 5 T 28 90% '
— TN A 48k 55 0 A ST 55 1 Meta 53 BT 27 , 7E 16
PRAZ Wi oAy BT % % V6 s U8 6 8 DA A o 1) R
1,60 % DL I ApoE e4 A (4G F) B A 414 AB
i B BH R > 80% , ApoE e4 [HIE (& F B E R
40% ~ 80% , ApoE e4 BTk B H L 26% ~ 56% ™', Fk
FHLES 2 2] (ML) 535 14 3 Re m s AL (SVM) 2 25 88
MK E 3 AL 08 AN B Y 810 4% B A
FBE RS R, KB ApoE e4 FE R B G PER AR 52
PR R TN ik 2 20 AR B 4 i 6T T AR

0.71 ~0.81(P <0.05) , H77 % = i WO &% Ak 7 &
X UL AN R A 2 R DA R T R R A B A
1 B A AT — A 371 0k 32 ) 1000 A B-PET PH 4 B4 S5 I ML
e S BRI AL ApoE e4 FTEX — A8 Y — 15
AN 73T i 5 I B OT I R G LR R W d HL
R Y 1A B 2 F A AR BH M T A A A 5 AR S ApoE
a4 SN0 T BE I 56 AN (B0 I K AR W E
ApoE 4 3 PR B Ik A H b A8 (1 4 A A AR AR T I
PRI 55 47 55 9% FH S80I PR 0 5 2% F TR i 20 20 AR
9o LB P 1 4 3 A N B A AR L E AT BT AB TR YT K
I R T W45 o A HIR 32 40 32 0% AB-PET FH %
L AR ApoE e4 FeDIAT G, 70 ~ 79 2 N HF i i
ApoE e4 J& #5473 T K6 48 55 AR P 32 30 & 1 T
N /D 48% ,80 ~ 89 B ABE I A 33% . &
i R BT 2R T B BT A TR YT I B ik AB-PET &
155 1 4486 1l NN T g 1E K 20, B HE 55 1] AB
BH 1 32 183 T T 1) 07 35 40 Ol 3.39 ), AB-PET FH
7 3 R WL R 1% 5 3 T i Bl o — 25 i AL A
2 ] B TR AR BH PR ,ApoE e4 BHYE &N FI K %2 361
ZAXFH AB-PET FH M A 5 22 1000 K 2, 4 7900 A5 780
(9 il 28T T AR 0.60 42 55 2 0.73, i i 7 38 K0 A
3.39 B3k > & 1.61 ) Y, — I g A 13 35 A F 5%
TF 12 183 49 32 LA AT T B4 A 3 19 Meta 20 BT 7, 465
W ApoE &4 NN R Z B2 0% B EWIAAT T
[ B XU IS: 358 I, 85 37 ApoE e4 R 3 WA 0 T %
BE AR KB TR, — T3 20 3 A S A 5T
T 1640 1] F WL T B B H I AF o2 45 1 s i e
285 IR M50 Apok ¢4 311 5 AB H
PRI A OG, U HE 80 % DU | IR ZHE R
i ApoE e4 3L B E AR BHTEF AT ik 72.2% ', I

WWFIE R, ApoE e4 FE A By T 42 = A AT D B IE
L EWA A B2 IR AR BH R AR ) 2R I AR
e PR T 0T 2 2 1 K5 B BIF 9 1) 7 B 2R %6 . Mleta
AT R A RTTRE IEF L 3 W T B RS B A
IR 5 5B ApoE e4 B TE &5 LM 70.5% . 60.4% Fi
52.9% , ¥ 30% 1 ApoE &4 BAE# AB-PET FH ¥ ',
PRI, 0 1) AR B 4T AB TR YT I R 350 AT 8 SE % T8N
A ApoE e4 PHYE# DL = AB-PET FH ¥ =%, {0 X}
ApoE e4 W11 T &, B JR J 165 BR 96 A6 G 1 vk 2 B
PR i A RO T G A1 20 AR Ik AN T .
BA S F 58 5 7%, ML p-tau 28 47 5 0] % 2 V6 SR 06 A 6
o B A S A OGP LA RLCHI AR RS Y. i
W p-taul 81 76 N0 T RE IE L B /R 2 Tk 3R s VR 1k 4%
JE DN B A R BT JR TR SR O U M R R X
AR BH M 5 B M E o M R il 4R 1 B i
0.704.0.799 F1 0.855, H: H| Wy AR BH 1 Y 4 1B {5 A
14.5 pg/ml, & T 3X — W7 {H , 29 42.1% I\ A1 Y fg
W 56.1% 5% B A I A5 HR N 85.4% iR R E
ARG FBHE LY p-tau P 5E 57 A AB-PET FH 1
JGHE R 32 0T A A i ad 50% B AR Y IR BF
FEE 52 13K 5 £F 4k R 1 2 11 (GFAP) H 7 AB FH
P AT FE A TN AB-PET FH % 1 i 28 T 1 AR
0.76 , 7 U FURE 5 B 35 > 709% 7,

BEAN, L2 AB,/AB,, HLAE AT AR, [F] B 1] 1E K Tl
I fii 41 28 AR B Aar (AT RCAR 72 F- B o — T4 A 16 55
IIf R AJF 52 ) Meta 73 BT 7%, 1L 28 AB,./AB,, L H 1
AR, S T AB-PET FH M 5 ik 57 A= W 27 b i 9 1
18 1d Lumipulse = 5 I 5 B 11 3% AB.L/AB,, L IETE A
VD) RE IE H A2 30 T 0 AR BH M B il £ AR
0.9, RAYE N 82% K5 5 79% , # KT {E 0.19 ',
FE T 6 T 37 BA B B 5, 28 i 43 B R B 5 I E Y
M. 3% AB.L/AB, LLIE 5 AR FHAE M 75 & %3k 75% ™'
UL, B ABL/AB.,, LA A oy J3 B2 W i i 2 T 2Ll
DL 2 /> AB-PET % AR U EKL , W AR Bf IR % 16 3R
T 3 6 1) O A AR Y I 5T X SR A T A
5 il I3 A WK A B PET A% 11 1 A7 2% T i 98 A% BT
IR DI BR O A W) 2 b A I A Bl T O A A UE A
REARPE R o N RS2, R I A D A 3 )
RO B 0] 3L 1 VRRE A R 4R AL B8 7 =i /s 22
SO SR %) nl e AE B RINEE R 227, Rk
0 1 2 — 25 B A DU s o, LA SRAR I R 32 1 o

HEEERL:

1. 1l R 32 W BT 21 4 165 S8R5 Pk i R 5, ApoE &4



o [ AR 250 2 7 2024 4F 8 J1 485 24 4545 8 1)

Chin J Contemp Neurol Neurosurg, August 2024, Vol. 24, No. 8 . 663 -

JE DR BH P J2 R 41 40 AB-PET BH R AR 4 il 0 19 %
E 5% VR A B by DX 180 BT 7R % i TR 1R R Y I
IRIZ Wi 5 ApoE 4 3k PR BH 4 1) 17 53 1o FH vl 48 Ay Jing £
21 AR HILBH A % JC A P TR 28 T 0 E PR AR
B a g HE7  BYAESE) .

2. 11 PR32 Wi BT IR 9 1 B8R T M % 8 DA R B A
J&i ,ApoE &4 5 [H BH M J& i 41 21 AB-PET PH M AR 4 1)
T R 2, G R A IR b DX A LB AR K T R VR
B2 B DN B 1 PR I2 W8T 5 ApoE a4 5 IR BH Y 1) I
B AL AR Sy ik 20 2 AR i B BH M T B P R L 42
r e e AR A (T a PHHEFE B AR ) o

3. 5% T B 2R P U RS A R B B N B (LR
INATTRE IEH 2 W0 R LR N B 1)
ApoE e4 FE N i A5 A7 B T4 % AB-PET BHPE %, nl fE
i PET RAZHT W0 ( T ZHERE , A BAEH ) o

4. ApoE e4 B IPE NBEH , 028 A Y i
(AB/AB,, LLAH L AB,, . p-taul81 %5 ) A H T A BE i A
AB-PET FHYME b 78 T Bt ( T a RAEFE , B YOUESE ) -

5.8 1) AR B BT AR YA T I IR 50 L E S
e N ApoE 4 F& D BHPE SR UL 55 AB-PET BH 14
(M agi i+, BYAESE) o

i\ ApoE &4 K& R I 55 B IR J% 1 8K B I R
Wt i

A R G R R A BRI & )
WA BT R O U R A SRR %8, 20204, 42
B A BT R P it BRSO UE B B A R A 21 &%
LA B AE B ST 409 BT R VR T SR Y 9
(1 4 AR O EE I A QT W oA R (E A R R v S A
W B9 N BE (U0 ApoE o4 3L ¥ 3 A 8 R G 1
S5 ), LAY ST A A Ak S5 £ BT 2 K Vi RO L B O gk
S B S5 AR B IR IR R AU B AIG 2 A e A
THF 1 50 B75 1 it B 4 < DR RGP Y AR 7 (IR E 4R
BOR R A R R AR R E B IR K
M DR IR 7 R BE AR 45 ) TR T R OBl PR il 1 7
RN ORI i S XTI S BN = | A N A = YA e o
I H AAR L G RS R K ) A (2 BE R S
] 0 e S R I AE (AE A R C = )5 . ST RIR K
T B Y 22 TR 0 TR ) I 4 ok 22 o o 1 R R L
il 14 22 05 T T4 it AT R 2 AR A S5 A T AR T
WA IR R A T O S AR A HT Y RE
VR M A G, i — 2P AL XU (U ApoE e4 %
PR 485 7 2 ) % 2B 3 O S5 A T AR G R 1 R, O
2 AR A T 7 = Ay T B ] 2R v SR Y 4 1R

TR A G HE T O M B R R T SR
HH A 1) 352 4% KU TR 28 02 ApoE e4 FE R, 1 ApoE &4
FE A X 08 U7 ) AT 80P o B X A 22 RE R PR R
f) 5 e L2 P BA B F FE 40 A 6352 44 55 % L) A
HTRE R R 2 LTS 1548, R AL 1% KUK
IR CBP R 4547 ApoE e4 5L DH ) A HF it e 2B 7% 7 2L [k
L TC AR AE TR PR R L E IR E R R At
PISE 0 1038 A5 4 BRE IR £ (A0 45 BR3P ) ] 5 93 2 KUK [ A1
G A A5 X 38 1 g SRR AR B BT 2 R T SR 1Y
A AT PR AR LS B, AHAZIUE 50 S R B rp O F 5T
H USSR KR 4 85 Ry A — 2 SR BRPE . i
Jai , 2230 22 Hf O i R 5S4 ok B B U0 AR ) B IE 4
FINGER #F % (Finnish Geriatric Intervention Study to
Prevent Cognitive Impairment and Disability)%?’f%
= NHEPHEAT B 22 oD LR BEBUE 2 8682 1 7
AT HHRL , A A 1260 45 60 ~ 77 2 58 A b #5747
ApoE e4 FEDNH IFLL 1+ 1 BB HL 43 Sy 22 44
J5 AT WU (oo f i) R B A Ik L A
JRUPS: A8 ) 0 R (— e dd B A2 080) , 0 2 4F )5 ik
i A BE DT, 45 R BoR , IS AATE ApoE o4 5
PR S i e 35 A% TP At T A 3 O XU AT A A
TP 2 AE S N HE I T RE 5 [R] IS 5 0 T B X
25 T T 8 45 A 6 DR 2R A R S0 TRy R s Y B Y
COAST 1 5% (China Cognition and Aging Study) J& —
T T o [ OCHE 9 22 Hh0 mRE P B A F Y, R A
29072 4 60 % Lh LN D) g 1E % 42 32 Apok 5& A
SRS BEAT 10 4R BE T , 45 3R W, ft R AR 1% U7
AR E E IR T BRI 2 E 5
AR Bl A W R A L AN TR ) 5 851 Y i
1273 T KA 5%, HL sk Ji8 Sy A 2 A R0 e A 01 930 2% 114 48
TR, X — S5 T ApoE e4 FL R () AN B 4TS
F 57", CHAP(Chicago Health and Aging Project)
WF5E 2k T 56 R L A RE D 65 % LA E 284 R L
15V At B )Y 22 rp 0 BRI AT 5T, BE DT 17 4F, H
R WA 20 o T 38R T R A ) i 6 PR 3R LA B gt A%
JRCBS: PR 2R A0 A= 16 7 AR N T RE T B P B9 AR, 46
RN, TSR ApoE e4 FEIA | W45 il B A2 1
T X O B ISR AR A7 O BT IR oA L BR
) B 5N IIRE T RERE A ™ X Hh
AR P T U T 56 BN AT 00 )2 20 B, i A e T
BEIE T, H 3 1 RO 7 56 BN v B R O Al
WREATmMUE ™, LR RV BE R
Wz PR 2% AN T AR Y, AEL A R ) A 4 O 2 B Y



664 - H [ A B 28 T 2 2024 4F 8 H A5 24 545 8 )

Chin J Contemp Neurol Neurosurg, August 2024, Vol. 24, No. 8

IEC T A R

HEENL:

1. 2R 5 07 T FXF ApoE e4 3[R BH A 1) 75
s 2 AF N HE BT 7R 2% 16 8K s XU A SR LA 4 1) 1
BifER C T e, BIUESE) .

2. AT B 22 KRR AR TiiT B 14 it DR AT 7 sk Bt A1 %o TR
I AR 6, DL T80 XF 14 & KW IH A7 7E ApoE e4 F
PRI 1 1 A e e T ) 22 B A 0 =0T 100 e A 1k
AT R, BYIAEH) .

ZE bk RS A A 1 E N AN IE 4 A
ApoE ed 55 Bl IR J U BRI A& 995 KU T \ApoE e4 3
PR ARG 0 45 T B 5% 1 Bk K R X SRS ApoE e4 REIH 5
B R 5% T R0 905 1 TP AS L ApoE 4 35 K 5 ] R % i
2R b7 16 R W 5 DU 5 1T X ApoE ed A8 AE Bl R Ik
TRE BRSPS N R T R S L AR IR
5 I 2 2 fifi T, DA U) S T ) BT R 9% T BR O R T A
FRPEA, FIORS HE 09 TRBGT 59897 .

U N S0 (7 8 K22 TR A £ BB TR B B, [ 5 W 22 R e
I R B2 2 T 5 b0 K 3 DR 43 v, L1 AR 46 28 4308 T 5 0 4
ALK E) FLEECILZR A K A T A 1l BE ) L [ I R
T AR T R B ) T 8 4 IR O 25 I 1) 0 5 ) 48 vk (Il o A2
W 17 5 S )
HINESNAERERSH R (Hek [COLEPEF HEF) + B % 30 (7
15 K W IR 0 5 R TOU 5 B, 0 56 o 28 2% 90 0 i PR S22 R 9 o
WA K40 TR L 1 7R M8 G A S R T SR ) A I
(T 0 R B 2 5 TR 3 2 I ) 46 10 L O A I R 2 R
BE BT ) AR (75 55 ko IR 5 I ) 8 A P (75 05 K O 2 ) L AL
L AR 20 7 T L ) 2 K I o A 2 WU IR0 3 2 )
2N R CTR R B R 22 Y IR 45 — B Bt ) R R (75 09 K2 IR R
B T 5 I, ) 5 b 228 2R 400 6 0 I B S S R 9 v b 0 6 X R 4 o
) TV T B R B R R B 52 ) i I (7 2 50 i k2 55—
B B B ) AT A (75 5 A2 B i A 5 B9 38 T S S, L K 240 2 S
A T B 5 ) R B b A K B 2 I R IR A I
B ) TE 85 4 I B k2 I IR 9 S ) . 2 R (L ¥ 5 i ke 2 R 2
B A 3 BE B ) R A B (B EE R i B ) A T RN I
R B R 56— B B ) U B (LR K58 — BE B ) s 20 1K (3T /g
OB EE B ) R R s PSR K2 IR W1 S BE ) 3 A s (1 W 6
R BRI 0 A 7 BE B ) i e (TR D 5 R K AL IR 5 — 5 B ) 3
15 L 0 5 2 2 B U 7 9 I e ) K T3 (7 B B R 2 o
B2 )

Flzsmz &

2 % x W

[1] 2023 Alzheimer's disease facts and figures [J]. Alzheimers
Dement, 2023, 19:1598-1695.

[2] Jack CR Jr, Bennett DA, Blennow K, Carrillo MC, Dunn B,
Haeberlein SB, Holtzman DM, Jagust W, Jessen F, Karlawish J,

Liu E, Molinuevo JL, Montine T, Phelps C, Rankin KP, Rowe

[11]

CC, Scheltens P, HM,
Contributors. NIA-AA Research Framework: toward a biological
definition of Alzheimer’s disease[J]. Alzheimers Dement, 2018,
14:535-562.

Jack CR Jr, Knopman DS, Jagust W], Petersen RC, Weiner
MW, Aisen PS, Shaw LM, Vemuri P, Wiste HJ, Weigand SD,
Lesnick TG, Pankratz VS, Donohue MC, Trojanowski JQ.

Tracking pathophysiological processes in Alzheimer's disease:

Siemers E, Snyder Sperling  R;

an updated hypothetical model of dynamic biomarkers [J].
Lancet Neurol, 2013, 12:207-216.

Liu CC, Kanekiyo T, Xu H, Bu G. Apolipoprotein E and
Alzheimer disease: risk, mechanisms and therapy[]}. Nat Rev
Neurol, 2013, 9:106-118.

Chinese Society of Dementia and Cognitive Impairment; Chinese
Society of Nuclear Medicine. Expert consensus on the
application of amyloid - PET imaging in the diagnosis of
Alzheimer’s disease[J]. Zhonghua Yi Xue Za Zhi, 2023, 103:
3615-3626.[ FAR IR 47 2 P 20 27 A 2 R S AR R 2 4
AR B R B A g 2 JEMTRE R I PET S AR 78 B /R i R
T2 WP R R3] R BE2e A0k, 2023, 103:3615-
3626.]

Blennow K, de Leon MJ, Zetterberg H. Alzheimer's disease[]J].
Lancet, 2006, 368:387-403.

Farrer LA, Cupples LA, Haines JL, Hyman B, Kukull WA,
Mayeux R, Myers RH, Pericak-Vance MA, Risch N, van Duijn
CM; APOE and Alzheimer Disease Meta Analysis Consortium.
Effects of age, sex, and ethnicity on the association between
apolipoprotein  E genotype and Alzheimer disease: a meta -
analysis[ J]. JAMA, 1997, 278:1349-1356.

Kanekiyo T, Xu H, Bu G. ApoE and AP in Alzheimer's
disease: accidental encounters or partners [J]? Neuron, 2014,
81:740-754.

Ward A, Crean S, Mercaldi CJ, Collins JM, Boyd D, Cook MN,
Arrighi HM. Prevalence of apolipoprotein E4 genotype and
(APOE with
Alzheimer’s disease: a systematic review and meta—analysis[]]
Neuroepidemiology, 2012, 38:1-17.

Corder EH, Saunders AM, Strittmatter W], Schmechel DE,
Gaskell PC, Small GW, Roses AD, Haines JL, Pericak - Vance
MA. Gene dose of apolipoprotein E type 4 allele and the risk of
Science, 1993,

homozygotes e4/4) among patients diagnosed

Alzheimer’s disease in late onset families [J].
261:921-923.

Jia L, Xu H, Chen S, Wang X, Yang J, Gong M, Wei C, Tang
Y, Qu Q, Chu L, Shen L, Zhou C, Wang Q, Zhao T, Zhou A, Li
Y, Li F, Li Y, Jin H, Qin Q, Jiao H, Li Y, Zhang H, Lyu D, Shi
Y, Song Y, Jia J. The APOE &4 exerts differential effects on
familial and other subtypes of Alzheimer's disease [J].
Alzheimers Dement, 2020, 16:1613-1623.

Feskens EJ, Havekes LM, Kalmijn S, de Knijff P, Launer L],
Kromhout D. Apolipoprotein e4 allele and cognitive decline in
elderly men[ J]. BMJ, 1994, 309:1202-1206.

Irizarry MC, Rebeck GW, Cheung B, Bales K, Paul SM,
Holzman D, Hyman BT. Modulation of A beta deposition in
APP transgenic mice by an apolipoprotein E null background
[J]. Ann NY Acad Sci, 2000, 920:171-178.

Holtzman DM, Bales KR, Tenkova T, Fagan AM, Parsadanian
M, Sartorius LJ, Mackey B, Olney J, McKeel D, Wozniak D,
Paul
deposition and neuritic degeneration in a mouse model of
Alzheimer’s disease [J]. Proc Natl Acad Sci USA, 2000, 97:
2892-2897.

McConnell LM, Sanders GD, Owens DK. Evaluation of genetic

SM. Apolipoprotein  E isoform - dependent amyloid

tests: APOE genotyping for the diagnosis of Alzheimer disease



o [ AR 250 2 7 2024 4F 8 J1 485 24 4545 8 1)

Chin J Contemp Neurol Neurosurg, August 2024, Vol. 24, No. 8

665

[21]

[22]

[J]. Genet Test, 1999, 3:47-53.

Farrer LA, Brin MF, Elsas L, Goate A, Kennedy J, Mayeux R,
Myers RH, Reilly P, Risch NJ.
apolipoprotein E testing for Alzheimer disease[J]. JAMA, 1995,
274:1627-1629.

Relkin NR, Kwon Y], Tsai J, Gandy S. The National Institute
on Aging/Alzheimer’s

Statement on use of

Association recommendations on the
application of apolipoprotein E genotyping to Alzheimer's
disease[ J]. Ann NY Acad Sci, 1996, 802:149-176.

Xiao J, Li J, Wang J, Zhang X, Wang C, Peng G, Hu H, Liu H,
Liu J, Shen L, Zhang N, Yan N, Ma Q, Xu W, Liao Z, Ren R,
Wang M, Yu E, Tian J, Wang H, Sun Y, Xie H, Wang G. 2023
China Alzheimer's disease: facts and figures[J]. Human Brain,
2023, 2:1-13.

Pike KE, Cavuoto MG, Li L, Wright BJ, Kinsella GJ. Subjective
cognitive decline: level of risk for future dementia and mild
cognitive impairment, a Meta - analysis of longitudinal studies
[J]. Neuropsychol Rev, 2022, 32:703-735.

Reisberg B, Shulman MB, Torossian C, Leng L, Zhu W.
Outcome over seven years of healthy adults with and without
subjective cognitive impairment [ J]. Alzheimers Dement, 2010,
6:11-24.

Bennett DA, Wilson RS, Schneider JA, Evans DA, Beckett LA,
Aggarwal NT, Barnes LL, Fox JH, Bach J. Natural history of
mild cognitive impairment in older persons [J]. Neurology,
2002, 59:198-205.

Chinese Society of Dementia and Cognitive Impairment.
Chinese expert consensus on the diagnosis and treatment of
mild cognitive impairment due to Alzheimer’s disease 2021[]].
Zhonghua Shen Jing Ke Za Zhi, 2022, 55:421-440.[ g P24 2
Tl 28 9 2 G 23 2R 5O R 2 AT R T S D B
INHIBEEAS 1297 oh e R 3L 2021 (7], gl 2 RL 28R, 2022,
55:421-440.]

Miiller - Gerards D, Weimar C, Abramowski J, Tebriigge S,
Jokisch M, Dragano N, Erbel R, Jockel KH, Moebus S, Winkler
A; Heinz Nixdorf Recall Study Investigative Group. Subjective
cognitive decline, APOE €4, and mild
impairment in men and women[]J]. Alzheimers Dement (Amst),
2019, 11:221-230.

Samieri C, Proust - Lima C, M Glymour M, Okereke OI,
Amariglio RE, Sperling RA, Rentz DM, Grodstein F. Subjective
cognitive concerns, episodic memory, and the APOE &4 allele
[J]. Alzheimers Dement, 2014, 10:752-759.e1.

Li JQ, Tan L, Wang HF, Tan MS, Tan L, Xu W, Zhao QF,
Wang J, Jiang T, Yu JT. Risk factors for predicting progression

incident cognitive

from mild cognitive impairment to Alzheimer's disease: a
systematic review and meta - analysis of cohort studies [J]. ]
Neurol Neurosurg Psychiatry, 2016, 87:476-484.

Fei M, Jianhua W. Apolipoprotein g4-allele as a significant risk

factor for conversion from mild cognitive impairment to
Alzheimer's disease: a meta-analysis of prospective studies[]J].
J Mol Neurosci, 2013, 50:257-263.

Devanand DP, Pelton GH, Zamora D, Liu X, Tabert MH,
N, Braun I, Stern Y, Mayeux R.

Predictive utility of apolipoprotein E genotype for Alzheimer

Goodkind M, Scarmeas

disease in outpatients with mild cognitive impairment[J]. Arch
Neurol, 2005, 62:975-980.

Hsiung GY, Sadovnick AD, Feldman H. Apolipoprotein E &4
genotype as a risk factor for cognitive decline and dementia:
data from the Canadian Study of Health and Aging[J]. CMAJ,
2004, 171:863-867.

Schipper HM. Presymptomatic apolipoprotein E genotyping for
risk assessment and prevention [J].

Alzheimer's disease

[33]

[37]

Alzheimers Dement, 2011, 7:e118-e123.

Hsiung GY, Sadovnick AD. Genetics and dementia: risk factors,
diagnosis, and management[]] Alzheimers Dement, 2007, 3:418-
427.
Chinese Expert Consensus Committee on Brain Cognitive
Health Management; Chinese Journal of Health Management
Editorial Committee. Chinese expert consensus on cognitive
health management (2023) [7]. Zhonghua Jian Kang Guan Li
Xue Za Zhi, 2023, 17:881-892.[ i A %1 i e 4 7 16 % K il
78 22 01 4%, (rh A f e A B A 2 ) SR R DL 4 A {g
S B [ L X AL (2023) [T ] P A fl RS B 27 2 0L 2023,
17:881-892.]

Yu JT, Xu W, Tan CC, Andrieu S, Suckling J, Evangelou E,
Pan A, Zhang C, Jia J, Feng L, Kua EH, Wang YJ, Wang HF,
Tan MS, Li JQ, Hou XH, Wan Y, Tan L, Mok V, Tan L, Dong
Q. Touchon J, Gauthier S, Aisen PS, Vellas B. Evidence-based
prevention of Alzheimer’s disease: systematic review and meta-
of 243
randomised controlled trials[J]. J Neurol Neurosurg Psychiatry,
2020, 91:1201-1209.

Chinese

analysis observational prospective studies and 153

Guidelines for the Diagnosis and Treatment of
Dementia and Cognitive Impairment Writing Group; Cognitive
Disorders Professional Committee, Neurologist Branch, Chinese
Medical Doctor Association. Chinese guidelines for primary
prevention of Alzheimer’s disease[J]. Zhonghua Yi Xue Za Zhi,
2020, 100:2721-2735.[ " B ik 5 A0 e ik 12 30 46 B 15 AR 4
Hh I I 00 PP 2 ol 2 DN R I O 23 2 DA RN R A O el R B 2y
o T B R % B — S BB AR T (D). oh AR B 2Rk, 2020,
100:2721-2735.]

Wang C, Yu JT, Wang HF, Jiang T, Tan CC, Meng XF, Soares
HD, Tan L. Meta-analysis of peripheral blood apolipoprotein E
levels in Alzheimer’s diseasel J]. PLoS One, 2014, 9:e89041.
Rasmussen KL, Tybjaerg-Hansen A, Nordestgaard BG, Frikke-
Schmidt R. Plasma levels of apolipoprotein E and risk of
dementia in the general population [J]. Ann Neurol, 2015, 77:
301-311.

Wolters FJ, Koudstaal PJ, Hofman A, van Duijn CM, Ikram
MA. Serum apolipoprotein E is associated with long-term risk of
Alzheimer’s disease: the Rotterdam Study [J].
2016, 617:139-142.

Rasmussen KL, Tybjerg-Hansen A, Nordestgaard BG, Frikke-
Schmidt risk  of
dementia: a 106, 562
individuals[ J]. Alzheimers Dement, 2018, 14:71-80.

Gupta VB, Laws SM, Villemagne VL, Ames D, Bush AI, Ellis
KA, Lui JK, Masters C, Rowe CC, Szoeke C, Taddei K, Martins
RN; AIBL Research Group. Plasma apolipoprotein E and

Neurosci Lett,

R. Plasma apolipoprotein E levels and

Mendelian randomization study of

Alzheimer disease risk: the AIBL study of aging[J]. Neurology,
2011, 76:1091-1098.

Giannisis A, Al-Grety A, Carlsson H, Patra K, Twohig D, Sando
SB, Lauridsen C, Berge G, Grgntvedt GR, Brithen G, White
LR, Kultima K, Nielsen HM. Plasma apolipoprotein E levels in
longitudinally followed patients with mild cognitive impairment
and Alzheimer’s disease [J]. Alzheimers Res Ther, 2022, 14:
115.

Chao S, Roberts JS, Marteau TM, Silliman R, Cupples LA,
RC. Health changes genetic
assessment for Alzheimer disease: the REVEAL Study [J].
Alzheimer Dis Assoc Disord, 2008, 22:94-97.

Largent EA, Bhardwaj T, Abera M, Stites SD, Harkins K,
Lerner AJ, Bradbury AR, Karlawish J. Disclosing genetic risk of

Green behavior after risk

Alzheimer’s disease to cognitively unimpaired older adults:

findings from the Study of Knowledge and Reactions to APOE



[42]

666

e [ A 8 0 24 7 2024 4F 8 JT 4 24 4555 8 1Y)

Chin J Contemp Neurol Neurosurg, August 2024, Vol. 24, No. 8

Testing (SOKRATES I1)[J]. J Alzheimers Dis, 2021, 84:1015-
1028.

Green RC, Roberts JS, Cupples LA, Relkin NR, Whitehouse PJ,
Brown T, Eckert SL, Butson M, Sadovnick AD, Quaid KA,
Chen C, Cook - Deegan R, Farrer LA; REVEAL Study Group.
Disclosure of APOE genotype for risk of Alzheimer's disease
[J]. N Engl J Med, 2009, 361:245-254.

Sng WT, Yeo SN, Lin BX, Lee TS. Impacts of apolipoprotein E
disclosure on healthy Asian older adults: a cohort study[J]. Int
Psychogeriatr, 2019, 31:1499-1507.

Alber J, Popescu D, Thompson LI, Tonini GM, Arthur E, Oh H,
Correia S, Salloway SP, Lee AK. Safety and tolerability of
APOE genotyping and disclosure in cognitively normal
volunteers from the Butler Alzheimer’s Prevention Registry[]].
J Geriatr Psychiatry Neurol, 2022, 35:293-301.

Lineweaver TT, Bondi MW, Galasko D, Salmon DP. Effect of
knowledge of APOE genotype on subjective and objective
memory in healthy adults [J]. Am J
Psychiatry, 2014, 171:201-208.

Bemelmans SA, Tromp K, Bunnik EM, Milne RJ, Badger S,
Brayne C, Schermer MH, Richard E. Psychological, behavioral

and social effects of disclosing Alzheimer's disease biomarkers

yertormance older
perf 1d

to research participants: a systematic review [J]. Alzheimers
Res Ther, 2016, 8:46.

Christensen KD, Karlawish J, Roberts JS, Uhlmann WR,
Harkins K, Wood EM, Obisesan TO, Le LQ, Cupples LA,
Zoltick ES, Johnson MS, Bradbury MK, Waterston LB, Chen
CA, Feldman S, Perry DL, Green RC; REVEAL Study Group.
Disclosing genetic risk for Alzheimer’s dementia to individuals
with mild cognitive impairment [J]. Alzheimers Dement (NY),
2020, 6:¢12002.

Galluzzi S, Pievani M, Zanetti O, Benussi L, Frisoni GB, Di
Maria E; The Italian - DIAfN Working Group. Disclosure of
risk factors for Alzheimer’'s disease

genelic to cognitively

healthy individuals: from  current practice towards a

personalised medicine scenario [J]. Biomedicines, 2022, 10:
3177.

Langlois CM, Bradbury A, Wood EM, Roberts JS, Kim SYH,
Riviere ME, Liu F, EM, PN, Karlawish J,

Langbaum JB. Alzheimer’s Prevention Initiative Generation

Reiman Tariot
Program: development of an APOE genetic counseling and
process in the trials [J].
Alzheimers Dement (NY), 2019, 5:705-716.

Roberts RO, Aakre JA, Kremers WK, Vassilaki M, Knopman
DS, Mielke MM, Alhurani R, Geda YE, Machulda MM, Coloma
P, Schauble B, Lowe V], Jack CR Jr, Petersen RC. Prevalence

and

disclosure context of clinical

outcomes of amyloid positivity among persons without
dementia in a longitudinal, population-based setting[J]. JAMA
Neurol, 2018, 75:970-979.

Hatashita S, Wakebe D. Amyloid-B deposition and long-term
progression in mild cognitive impairment due to Alzheimer's
disease defined with amyloid PET imaging [J]. J Alzheimers
Dis, 2017, 57:765-773.

Jansen W], Ossenkoppele R, Knol DL, Tijms BM, Scheltens P,
Verhey FR, Visser PJ, Aalten P, Aarsland D, Alcolea D,
Alexander M, Almdahl IS, Arnold SE, Baldeiras I, Barthel H,
van Berckel BN, Bibeau K, Blennow K, Brooks DJ, van Buchem
MA, Camus V, Cavedo E, Chen K, Chetelat G, Cohen AD,
Drzezga A, Engelborghs S, Fagan AM, Fladby T, Fleisher AS,
van der Flier WM, Ford L, Forster S, Fortea J, Foskett N,
Frederiksen KS, Freund - Levi GB, Froelich L,
Gabryelewicz T, Gill KD, Gkatzima O, Gémez - Tortosa E,
Gordon MF, Grimmer T, Hampel H, Hausner L, Hellwig S,

Y, Frisoni

[53]

Herukka SK, Hildebrandt H, Ishihara L, Ivanoiu A, Jagust W],
Johannsen P, Kandimalla R, Kapaki E, Klimkowicz-Mrowiec A,
Klunk WE, Kéhler S, Koglin N, Kornhuber J, Kramberger MG,
Van Laere K, Landau SM, Lee DY, de Leon M, Lisetti V, Lleo
A, Madsen K, Maier W, Marcusson J, Mattsson N, de Mendonga
A, Meulenbroek O, Meyer PT, Mintun MA, Mok V, Molinuevo
JL, Mgllergard HM, Morris JC, Mroczko B, Van der Mussele S,
Na DL, Newberg A, Nordberg A, Nordlund A, Novak GP,
GP, Parnetti L, Perera G, 0, Popp J,
Prabhakar S, Rabinovici GD, Ramakers IH, Rami L, Resende
de Oliveira C, Rinne JO, Rodrigue KM, Rodriguez-Rodriguez E,
Roe CM, Rot U, Rowe CC, Riither E, Sabri O, Sanchez-Juan P,
Santana I, Sarazin M, Schréder J, Schiitte C, Seo SW, Soetewey
F, Soininen H, Spiru L, Struyfs H, Teunissen CE, Tsolaki M,
Vandenberghe R, Verbeek MM, Villemagne VL, Vos SJ, van
Waalwijk van Doorn LJ, Waldemar G, Wallin A, Wallin AK,
Wiltfang J, Wolk DA, Zboch M, Zetterberg H; Amyloid

Biomarker

Paraskevas Peters

Study Group. Prevalence of cerebral amyloid
pathology in persons without dementia: a meta - analysis [J].
JAMA, 2015, 313:1924-1938.

Liu Y, Yu JT, Wang HF, Han PR, Tan CC, Wang C, Meng XF,
SL, AJ, Tan L. APOE

neuroimaging markers of Alzheimer’s disease: systematic review

Risacher Saykin genotype and
and meta-analysis[ J]. J Neurol Neurosurg Psychiatry, 2015, 86:
127-134.

Ossenkoppele R, Jansen W], Rabinovici GD, Knol DL, van der
Flier WM, van Berckel BN, Scheltens P, Visser PJ; Amyloid
PET Study Group; Verfaillie SC, Zwan MD, Adriaanse SM,
Lammertsma AA, Barkhof F, Jagust W], Miller BL, Rosen HJ,
Landau SM, Villemagne VL, Rowe CC, Lee DY, Na DL, Seo
SW, Sarazin M, Roe CM, Sabri O, Barthel H, Koglin N, Hodges
J, Leyton CE, Vandenberghe R, van Laere K, Drzezga A,
Forster S, Grimmer T, Sanchez - Juan P, Carril JM, Mok V,
Camus V, Klunk WE, Cohen AD, Meyer PT, Hellwig S,
Newberg A, Frederiksen KS, Fleisher AS, Mintun MA, Wolk
DA, Nordberg A, Rinne JO, Chételat G, Lleo A, Blesa R, Fortea
J, Madsen K, Rodrigue KM, Brooks DJ. Prevalence of amyloid
PET positivity in dementia syndromes: a meta - analysis [J].
JAMA, 2015, 313:1939-1949.

Ba M, Kong M, Li X, Ng KP, Rosa-Neto P, Gauthier S. Is ApoE
e 4 a good biomarker for amyloid pathology in late onset
Alzheimer’s disease[J]? Transl Neurodegener, 2016, 5:20.

Ba M, Ng KP, Gao X, Kong M, Guan L, Yu L; Alzheimer's
The

apolipoprotein E4, age and Alzheimer's Disease Assessment

Disease ~ Neuroimaging Initiative. combination  of
Scale: Cognitive Subscale improves the prediction of amyloid
positron emission tomography status in clinically diagnosed mild
cognitive impairment[ﬂ~ Eur J Neurol, 2019, 26:733-e53.

Ten Kate M, Redolfi A, Peira E, Bos I, Vos SJ, Vandenberghe
R, Gabel S, Schaeverbeke J, Scheltens P, Blin O, Richardson
JC, Bordet R, Wallin JL,
Engelborghs S, Van Broeckhoven C, Martinez-Lage P, Popp J,
Tsolaki M, Verhey FRJ, Baird AL, Legido-Quigley C, Bertram
L, Dobricic V, Zetterberg H, Lovestone S, Streffer J, Bianchetti
S, Novak GP, Revillard J, Gordon MF, Xie Z, Wottschel V,
Frisoni G, Visser PJ, Barkhof F. MRI predictors of amyloid
pathology: results from the EMIF - AD Multimodal Biomarker
Discovery study[ J]. Alzheimers Res Ther, 2018, 10:100.

Shan G, Bernick C, Caldwell JZK, Ritter A. Machine learning
methods to predict amyloid positivity using domain scores from
cognitive tests[ J]. Sci Rep, 2021, 11:4822.

Ashford MT, Veitch DP, Neuhaus J, Nosheny RL, Tosun D,

Weiner MW. The search for a convenient procedure to detect

A, Eckerstrom C, Molinuevo



o [ AR 250 2 7 2024 4F 8 J1 485 24 4545 8 1)

Chin J Contemp Neurol Neurosurg, August 2024, Vol. 24, No. 8

667

[60]

[67]

one of the earliest signs of Alzheimer’s disease: a systemalic
review of the prediction of brain amyloid status [ J]. Alzheimers
Dement, 2021, 17:866-887.

Mielke MM, Wiste HJ, Weigand SD, Knopman DS, Lowe V],
Roberts RO, Geda YE, Swenson-Dravis DM, Boeve BF, Senjem
ML, Vemuri P, Petersen RC, Jack CR Jr. Indicators of amyloid
burden in a population-based study of cognitively normal elderly
[J]. Neurology, 2012, 79:1570-1577.

Langford O, Raman R, Sperling RA, Cummings J, Sun CK,
Jimenez-Maggiora G, Aisen PS, Donohue MC. Predicting amyloid
burden to accelerate recruitment of secondary prevention clinical
trials[ J]. J Prev Alzheimers Dis, 2020, 7:213-218.

Zhang J, Zhou W, Cassidy RM, Su H, Su Y, Zhang X;
Alzheimer’s Disease Neuroimaging Initiative. Risk factors for
amyloid positivity in older people reporting significant memory
concern[ J]. Compr Psychiatry, 2018, 80:126-131.

Janssen O, Jansen WJ, Vos SJB, Boada M, Parnetti L,
Gabryelewicz T, Fladby T, Molinuevo JL, Villeneuve S, Hort J,
Epelbaum S, Lleé A, Engelborghs S, van der Flier WM, Landau
S, Popp J, Wallin A, Scheltens P, Rikkert MO, Snyder PJ,
Rowe C, Chételat G, Ruiz A, Marquié¢ M, Chipi E, Wolfsgruber
S, Heneka M, Boecker H, Peters O, Jarholm J, Rami L, Tort-
Merino A, Binette AP, Poirier J, Rosa - Neto P, Cerman J,
Dubois B, Teichmann M, Alcolea D, Fortea J, Sanchez-Saudinés
MB, Ebenau J, Pocnet C, Eckerstrtom M, Thompson L,
Villemagne V, Buckley R, Burnham S, Delarue M, Freund-Levi
Y, Wallin AK, Ramakers I, Tsolaki M, Soininen H, Hampel H,
Spiru L, Tijms B, Ossenkoppele R, Verhey FRJ, Jessen F,
Visser PJ; Neuroimaging
FACEHBI Study PREVENT - AD Research Group.
Characteristics of subjective cognitive decline associated with
amyloid positivity[ J]. Alzheimers Dement, 2022, 18:1832-1845.
Karikari TK, Ashton NJ, Brinkmalm G, Brum WS, Benedet AL,
Montoliu - Gaya L, Lantero - Rodriguez J, Pascoal TA, Sudrez -
Calvet M, Rosa - Neto P, Blennow K, Zetterberg H. Blood

Alzheimer's Disease Initiative,

Group,

phospho-tau in Alzheimer disease: analysis, interpretation, and
clinical utility[J]. Nat Rev Neurol, 2022, 18:400-418.

Karikari TK, Benedet AL, Ashton NJ, Lantero Rodriguez J,
Snellman A, Suarez- Calvet M, Saha - Chaudhuri P, Lussier F,
Kvartsberg H, Rial AM, Pascoal TA, Andreasson U, Schsll M,
Weiner MW, Rosa-Neto P, Trojanowski JQ, Shaw LM, Blennow
K, Zetterberg H; Alzheimer’'s Disease Neuroimaging Initiative.
Diagnostic performance and prediction of clinical progression of
plasma  phospho - taul8l in the
Neuroimaging Initiative[ J]. Mol Psychiatry, 2021, 26:429-442.
Pereira JB, Janelidze S, Smith R, Mattsson - Carlgren N,
Palmqvist S, Teunissen CE, Zetterberg H, Stomrud E, Ashton
NJ, Blennow K, Hansson O. Plasma GFAP is an early marker of
amyloid - B but not tau pathology in Alzheimer’s disease [J].
Brain, 2021, 144:3505-3516.

Yang Z, Sreenivasan K, Toledano Strom EN, Osse AML, Pasia
LG, Cosme CG, Mugosa MRN, Chevalier EL, Ritter A, Miller
JB, Cordes JL, Kinney JW. Clinical and
biological of glial fibrillary protein in
Alzheimer’s disease[J]. Alzheimers Res Ther, 2023, 15:190.
Cheng L, Li W, Chen Y, Lin Y, Wang B, Guo Q, Miao Y.
Plasma AR as a biomarker for predicting AR -PET status in

Alzheimer’'s  Disease

D, Cummings

relevance acidic

Alzheimer’s disease: a systematic review with meta-analysis[J].
J Neurol Neurosurg Psychiatry, 2022, 93:513-520.

Martinez-Dubarbie F, Guerra-Ruiz A, Lopez-Garcia S, Lage C,
Fernandez-Matarrubia M, Infante J, Pozueta-Cantudo A, Garcia-

Martinez M, Corrales-Pardo A, Bravo M, Lépez-Hoyos M, Irure-

[78]

Ventura J, Sanchez-Juan P, Garcia - Unzueta MT, Rodriguez -
Rodriguez E. Accuracy of plasma AB40, AB42, and p-taul81 to
detect CSF Alzheimer’s pathological changes in cognitively
unimpaired subjects using the Lumipulse automated platform
[J]. Alzheimers Res Ther, 2023, 15:163.

West T, Kirmess KM, Meyer MR, Holubasch MS, Knapik SS,
Hu Y, Contois JH, Jackson EN, Harpstrite SE, Bateman RJ,
Holtzman DM, Verghese PB, Fogelman I,
Yarasheski KE. A blood - based diagnostic test incorporating

Braunstein JB,

plasma AB42/40 ratio, ApoE proteotype, and age accurately
identifies brain amyloid status: findings from a multi cohort
validity analysis[ J]. Mol Neurodegener, 2021, 16:30.
Udeh - Momoh C, Zheng B, Sandebring - Matton A, Novak G,
Kivipelto M, Jonsson L, Middleton L. Blood derived amyloid
for Alzheimer’'s disease prevention [J]. J Prev
Alzheimers Dis, 2022, 9:12-21.

Ngandu T, Lehtisalo J, Solomon A, Levilahti E, Ahtiluoto S,
Antikainen R, Bickman L, Hénninen T, Jula A, Laatikainen T,

biomarkers

Lindstrom J, Mangialasche F, Paajanen T, Pajala S, Peltonen M,
Rauramaa R, Stigsdotter-Neely A, Strandberg T, Tuomilehto J,
Soininen H, Kivipelto M. A 2 year multidomain intervention of
diet, exercise, cognitive training, and vascular risk monitoring
versus control to prevent cognitive decline in at - risk elderly
people (FINGER): a randomised controlled trial [Jl.
2015, 385:2255-2263.

Kivipelto M, Mangialasche F, Ngandu T. Lifestyle interventions

Lancet,

to prevent cognitive impairment, dementia and Alzheimer
disease[ J]. Nat Rev Neurol, 2018, 14:653-666.

Lourida I, Hannon E, Littlejohns TJ, Langa KM, Hypponen E,
Kuzma E, Llewellyn DJ. Association of lifestyle and genetic risk
with incidence of demential J]. JAMA, 2019, 322:430-437.
Licher S, Ahmad S, Karamujié—Comié H, Voortman T, Leening
MJG, Tkram MA, Tkram MK. Genetic predisposition, modifiable-
risk - factor profile and long-term dementia risk in the general
populalion[]]. Nat Med, 2019, 25:1364-1369.

Solomon A, Turunen H, Ngandu T, Peltonen M, Levilahti E,
Helisalmi S, Antikainen R, Biickman L, Hinninen T, Jula A,
Laatikainen T, Lehtisalo J, Lindstrém J, Paajanen T, Pajala S,
Stigsdotter - Neely A, Strandberg T, Tuomilehto J, Soininen H,
Kivipelto M. Effect
cognitive change during a multidomain lifestyle intervention: a

JAMA

of the apolipoprotein E genotype on

subgroup analysis of a randomized clinical trial [J].
Neurol, 2018, 75:462-470.
Jia J, Zhao T, Liu Z, Liang Y, Li F, Li Y, Liu W, Li F, Shi S,
Zhou C, Yang H, Liao Z, Li Y, Zhao H, Zhang J, Zhang K, Kan
M, Yang S, Li H, Liu Z, Ma R, Lv J, Wang Y, Yan X, Liang F,
Yuan X, Zhang J, Gauthier S, Cummings J. Association between
healthy lifestyle and memory decline in older adults: 10 year,
population based, prospective cohort study[J]. BMJ, 2023, 380:
e072691.
Dhana K, Aggarwal NT, Rajan KB, Barnes LL, Evans DA,
Morris MC. Impact of the apolipoprotein E &4 allele on the
relationship between healthy lifestyle and cognitive decline: a
population-based study[J]. Am J Epidemiol, 2021, 190:1225-
1233.
Dhana K, Barnes LL, Liu X, Agarwal P, Desai P, Krueger KR,
Holland TM, Halloway S, Aggarwal NT, Evans DA, Rajan KB.
Genetic risk, adherence to a healthy lifestyle, and cognitive
decline in African Americans and European Americans [J].
Alzheimers Dement, 2022, 18:572-580.

(i H 9 :2024-05-31)

(RS 22— )



