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[FE]1 B BIRKIGEENE (Alzheimer disease, AD) — N LEA PG IE, A AERAY My B FEH BE DA A0 (mild
cognitive impairment, MCD B | iR B UFRADRIR ) . ASHIFST 4 FMCURAD SR (9 i, R ADYSR i I Ii#x, 43
BT I S A= Prbm it 7 ) 175 BH b XA N DI BERR AR D912 BT (8, S IA I D RE R i i L0 23R IR . A3k 20234F
8—10 5 X U1 FEBH L X 502 K LA - AFESEF T Il A . TR A A D405 B L E A IVTIRERRG . BMCLR
F A AMCIAL, ¥ ADSEI R B 9 N AD, HAY Jofi et I (healthy controls, HC)ZH . X820 kE (I ADJH 823 . Bl
R MCLE#E K HC) 2R HI TR E 1 3200 148 72 080 288 B ARG I 1 3% 5 19% 16 -tau2 17 (phosphorylated tau217, p-
tau217) ZE4Rl AT & AL AR 8, R FER RE R B -p(amyloid beta, AB) 4> T4 Y 1E B T & 72 B.4% (positron
emission tomography, PET) ¥l 3218 (5 AD R SR A MCLERE ) ABUTEUE I, PFA 13 5% A Drbs s 5t A 3l
REPEARIIZI I E. &R AR ILAEZILE2833 A, H P ADFIREE30A(1.1%), MCLEH437 A (15.4%), HC 2366
N(83.5%) . X130 ADHIN A . SOBMCLRF . 354 HCHAT T 4FP A Wb il . Hrf, i3 p-tau2171X /- ADS
AREHHC., ADHR - SMCIR R T, Z iR F BAERHE 28 T A (area under the curve, AUC) 43-51°70.96(95% 15 X [A]
(confidence interval, C1)0.91 ~ 1.00])F10.93(95%CI 0.87 ~ 0.98) . ADJi# . MCI. HC =41 Il 3¢ p-tau2 1 77K 4351 Ky
(2.32+1.27) pg/mL, (0.54+0.45) pg/mL. (0.42+0.19) pg/mL, 2% 54 4tit2# 5 X (P<0.000 1), 44 A364 HEHITAP
PETHE I, H i, p-tau2 1712 Wi ABUTA R R FefE (AUC: 0.99, 95%C1 0.96 ~ 1.00) . ABPLEL A M3 p-tau2 17K F
((2.52+1.17) pg/mL) & FAPTEULREH((0.53+0.19) pg/mL), Z 524G G122 X (P<0.0001) . I3 p-tau217/K - 5%,
Wi AL B2 X AP PETHRBUE 2 IE AT 3¢ (7>0.70, P<0.000 1), £51&  RAEFS A 08 A F AR i3 bRk o fede iy
M2 WTADFIR, JUHIE I 3K p-tau2 1 72 Wi (B fe e, SCPT T - A ADJRIR i AT
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[ Abstract] Objective Alzheimer disease (AD), a continuous disease spectrum, includes the symptomatic stages
of the period of mild cognitive impairment (MCI) and the dementia period, also known as AD dementia. Focusing on
MCI and AD dementia screening, i.e., AD spectrum screening, we analyzed the value of plasma biomarkers for diagnosing
cognitive dysfunction in the local populations of Deyang City, Sichuan Province, China to provide evidence for the early
screening and diagnosis of cognitive dysfunction. Methods A questionnaire survey was conducted between August 2023
and October 2023 among people aged 50 years or older in Deyang City, Sichuan Province. The survey covered
demographic information, information on medical history, and cognitive function assessment. Subjects with MCI were
included in the MCI group, those with AD dementia were included in the AD group, and the others were included in the
healthy controls (HC) group. A partial sample, including all patients with AD dementia and a randomized sample of MCI
patients and HC, was drawn. Then, the plasma levels of four cognition-related biomarkers, including phosphorylated
tau2l7 (p-tau217), were measured using an ultrasensitive digital chip immunoassay technology independently developed
in China. Amyloid beta (AP) deposition was determined by positron emission tomography (PET) using A molecular
probes in all AD dementia patients and some of the MCI patients. The diagnostic value of the plasma biomarkers for
cognitive dysfunction was assessed. Results A total of 2833 subjects were investigated, including 30 (1.1%) with AD
dementia, 437 (15.4%) with MCI, and 2366 (83.5%) with HC. We measured the plasma levels of 4 biomarkers of 30 AD
dementia patients, 50 MCI patients, and 35 HC. Plasma p-tau217 performed best in differentiating AD dementia from HC
and MCI, with the area under the curve (AUC) of receiver operator characteristic curves being 0.96 (95% CI: 0.91-1.00)
and 0.93 (95% CI: 0.87-0.98), respectively. Plasma p-tau217 levels in the AD dementia, MCI, and HC groups were
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(2.32+1.27), (0.54+0.45), and (0.42+0.19) pg/mL, respectively, and the difference was statistically significant (P<0.0001). A
total of 36 patients underwent AP PET examination. Plasma p-tau217 showed the best performance in the diagnosis of A
deposition (AUC: 0.99, 95% CI: 0.96-1.00). Plasma p-tau217 levels were higher in AP-deposition-positive patients

([2.52+1.17]

pg/mL) than those in AP-deposition-negative patients ([0.53+0.19]

pg/mL), and the difference was

statistically significant (P<0.000 1). Plasma p-tau217 levels were significantly and positively correlated with AR PET uptake

values in multiple brain regions of the frontal, temporal, and occipital lobes (r>0.70, P<0.0001). Conclusion Plasma

biomarkers measured with a technology independently developed in China demonstrate good performance in diagnosing

AD dementia. Plasma p-tau217, in particular, demonstrates the highest diagnostic value and can be used for AD dementia

screening of large populations.
[ Key words])

Immunochip

Alzheimer disease

P —Ii46 011 Ny 2= EPERF s il FeE60 % LU I
NTEHRIR 1) RO 20 0 6.0%, 908 DL i FBU R 1k
7130%". 20194, Fe[E R 2T HE I 71950
{C T LE NRM350742I0), BTJR ARG (Alzheimer
disease, AD ) J&Hi R A i LAV I, Hia il it, FREAD B
L9807, ADJE— LB I, A RER 1 F B
B2 NN B (mild cognitive impairment, MCI) i 4}
CHRTEIEIRAD) | FioR I (ADFIR ) . R HEA

ADFIR Y, FERRR AN AT % PR ADFRIR 145 22
AT R AL R AT

AT IMCTA ADJ R 977 vk E 25 R D fig
VRS > R A IR RO BRAS I . I Zh BEDE
A Q0] 2 4G MR ZS 452 (mini-mental state examination,
MMSE) Z4E#4 | 2 . M A2 RS2 R
i<, JERHEEE - (amyloid-beta, AB) Fltauss [ ) 1E HL
F R GTWrE 4 (positron emission tomography, PET)
SR EDUAAER, (H A =5 HL ik = h A WD R 7 o WEAHE 27
T A0iE ( cerebrospinal fluid, CSF) &l ApFltau LA 1R A
P, WA A KRR A AR, FEER bk
FIM A BER b-tau217 (phosphorylated tau217, p-tau217) .,
W21k -tau181(phosphorylated-taul81, p-taul81) , #Z4F
Y 22 524% (neurofilament light chain, NfL ) 5 i Jii £ 2 i
%5 A (glial fibrillary acidic protein, GFAP) & FR:E M2 W
ADFIR I AT RAFAERG P, 20 H BRAEFFE (receiver
operator characteristic, ROC) i1k i f2 (area under the
curve, AUC)iE50.8 ~ 0.9, SR, X LEbREYI1E X 43
MCIRHEHE AR AUCH0.54 ~ 0.79, HERHERES ",
1M H., H R LR R i W dCR 7R 3 E’ﬂﬁﬂiﬁ/'\
HRLIMARASE T HC AR A v P ) &, A % JH B3 B, AN
T RFEAR SR i £

20204F55 LA E A AL R R, 2 E60% &
PAE T A XN T e 20% 1 2 (0 T 204 P e 2R
Jb AL, AR X, #8607 Kz LA K
i H R 8125%, 4 (18.7%) A (21.7% ) P34 K

Mild cognitive impairment

Dementia AP molecular probes
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GBI, WA AR ARRIE: 83508 ] UL b HEBRAR
e FAR L R S AR TCIRBC A I NRE; lm 2 A R
PR L K B RS P g Can ™ 2 A BE S RE R 4L izl
NG IFOIREAR4) ARE. WENAMFE A EEE
o s fE B VT REPEAL . S MCLRE A AMCIA, H4
ADBI R B H M AADH, H Ay fa@ X I (healthy
controls, HC)#H . X1£ 5184 i T 5 ADS R B35 | Bl
FHFERIMCLER 5 MHCHEAT Il $ p-tau217 . p-taul8l, NfL,
GFAPZEARMARIAH A Wpbm s MR, A7 1 3% A b
YN D e R AT 2 Wi (. T AT ADALR
(304 B5E L T AR PETKLIN LARA12; 5044 MCIQEEE-%EP

644 B F SE L T AR PETAGIN . ANHFFE 280U )1 | K246 v
e = 224 BR2A T2 1 L, JIbES: 202341 ( 1346)5—,
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R FIARMERAR N 52 10 HEA T BEZR BRI R 2R, 45
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BRI BL, 552180 J-AT T TR
1.2.2 AFe I IR AE RIS BT

VEAG N 256045 1] 20 K5 MRS 46 4 B % (the Mini-
Mental State Examination, MMSE ) 343 152 45 F| /R A1
P4 52 (the Montreal Cognitive Assessment, MoCA ) ¥
1, B I PR S A 5l e 27 4 - 2 i BRI B A% J5 % 32 1k
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(—): i SIS Wb ™ | 2018 [El it 5 A A
2T (1) BRI MRG0 i2 W 50 Y7 kAT
ADFHRFMCIRIZW . N2 PP 2 B BE B AR 2 (Rl 17
SC, MRS =4 S 2 NRHE AR T2 . I3 =44
BEAAIAREIZ, WAHZEA AT HERR . AW RET
MCIFIADSIR 1 i £, #0Jm T ADBIRIE I i £ .
123 R AR R R A DA S

%1304 ADALEH | 504 MCI4LR A | 35 HCHH T T
AR I AE PR BRI . P 18:00-10:00 R HE 21K H 2
M8 h A b ik i T 2 — i by Z:Iﬁﬁ(ethylene diamine
tetraacetic acid, EDTA) & H, 4 °C, 2000xgE50>10 min, fil
Hp-tau217, p-taul8l, NfL, GFAPE Kl >R FIHE R i
P g S i BORTERS WECH A 3l {kInspirer-DXF- 55 |
SEML . AR 2B S SR, S5 AR Zer
AMET0.99, 156 Bz 2K
1.2.4 APE G TR

A 362 BHATABE 73 TRARREH AN . a8
i A PETHIM Z 104 M ABUTAIG L. PETRIA Y H, 32
WHE TR A AT ZHRAS T IRE 2030 min, REHE
23 S, KAy i R rh R IR RIS, MEh . B85 h
18F-AV45, VEEFHI& 4370 MBq (10 mCi), {FEHHAFUN T
10 mL, SR — M bk o I AR A
{ It (standard uptake value ratio, SUVR), 45K X 5 /N
ik Ji Jo 55 B LU A
L3 FITFETE

R JTISPSS 26.0 K Prism 647 4dli O GE T4 A BB
KAEE . THECOR DUREOR A 43 L3R, T %R
X+ sE AL (USRI ) o, SR FH ek 3 B8y 22 500
HEATLA B LA AT o 43 i s il 4 il e bm ik 32 X0 T
VE4FAE (the receiver operating characteristic, ROC) £k,
PLAM T 2R AR S A S s pe i i 2 Wi (i . SR
Pearson#fl ¢ R 1534 I X SUVR 5 4R 1l K AR 2540 19
A P<0.05 2 A Geit 0 o

2 #R

2.1 BT

AR5 A2 833N, H-50 ~ 854, Ze1899 A
(67.0%), HP934 N (33.0%) . Zik & FH4E I
(63.6+8.1) %, Hi4E63.0%, K ADAL i # 30 A
(1.1%), MCIZH %437 A (15.4%), HC42 366 A
(83.5%) o v, $EAT I I A5 A Pk M AT ADZH 30 N,
MCIZ50 A, HCAI35 A, 3HZ RIF R ER A G FE

X (P=0.002), LA HLf22 2 T80 227 . IR,
£1 SEABESSELE

Table1 Comparison of the basic characteristics of the three groups

HC group MCI group AD group

Characteristic (n=35) (1=50) (1230) P
Agelyr., Xxs 64.7+£6.3 67.3£6.5 70.6£6.3 0.002
Sex/case (%) 0.752
Male 13 (37.1) 15 (30.0) 9 (30.0)
Female 22 (62.9) 35(70.0) 21 (70.0)

HC: healthy controls; MCI: mild cognitive impairment; AD: Alzheimer
disease. Those with AD dementia were included in the AD group.

2.2 MBREWKESINTEEERT

JLEL, 12 p-tau217/KF-(pg/mL) ADZH (2.32£1.27)
i FMCIZ1(0.54+0.45) Ke HCZH (0.4240.19), 22 3 H 45
TH2#E L (P<0.0001) . i3 p-taul817KF-(pg/mL) ADZ
(2.21£1.01) 5 FMCIZH (1.07+0.82) X HC41(0.92+0.43),

S G2 L (P<0.0001) o il 2 NFLK-(pg/mL)

AD#(12.15+7.92) i FMCIZ (7.05+3.57, P<0.001) }&
HC41(5.61+2.60, P<0.000 1), Z R ¥ AT E L. i
I GFAP/KF-(pg/mL) ADZ (256.70+264.70) 7= T MCIZH
(108.20+78.90) &z HCZH (113.00+195.60), 22 F¥H S it2#
HL(P<0.0001) . 535 FHAFMREM K E2ROCHTZR, &
B p-tau217X 4 ADH 5HCH . ADZH5MCIZH AL
ek, ik Tl (area under the ROC, AUC)435IA
0.96( 95% & {5 X [A] (confidence interval, CI1)0.91 ~ 1.00 ) Fll
0.93(95%CI 0.87 ~ 0.98) , Il ¢ NfLIX 43 MCIZ] 5HCL AL
Faefd, AUCH0.63(95%CI0.51 ~ 0.75)
2.3 MEFREWKFESAP PETHER

W2, I A364 B FHITAR PETRIN . HH AR
TeUTR 9B (MCI4: 415; ADZ: 55]), ABULAL 27
(MCI4: 24; ADZ: 2501) . ABULALE H MK p-
tau217(pg/mL) [ (2.52+1.17) vs. (0.53+0.19), P< 0.0001]
p-taul81(pg/mL)( (2.3240.90) vs. (0.98+0.89), P< 0.001],
NfL(pg/mL)[(12.58+7.93) vs. (8.47+5.34), P<0.01].
GFAP(pg/mL)((263.30+277.30) vs. (110.80+85.07),
P<0.05 K FHm TARTLUIR R, ZRA I8 L.
535 FHARPAR B K4 HIROC, & Mlp-tau2 1 712 KT ABIL
TR F 2 (AUC: 0.99, 95%CI 0.96 ~ 1.00), H ¥ p-
taul81(AUC: 0.90, 95%CI 0.71 ~ 1.00) .
2.4 IMEIREWKESAR PETIBEER XML

D3, A I X SUVR-S 4l i AR s 5 A 56
P, 25 R Z B KK p-tau217, p-taul 8K -S40t Hint
B 1) 24 il X SUVR L 25 1EAH K, p-tau2 1 7AH KM i
i, Hop, SUVRS I 3K p-tau2 177K -4 5 P w55 14 i X
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Fig 1 Plasma biomarker levels and cognitive dysfunction

HC: healthy controls; MCI: mild cognitive impairment; AD: Alzheimer disease. Those with AD dementia were included in the AD group. p-tau217: phosphorylated

tau217; p-taul81: phosphorylated-taul81; NfL: neurofilament light chain; GFAP: glial fibrillary acidic protein; AUC: area under the ROC; CI: confidence interval. The top
row shows plasma levels of p-tau217 (A), p-taul81 (B), NfL (C), and GFAP (D) in the three groups. The bottom row shows the diagnostic effect of plasma p-tau217 (E), p-

taul8l (F), NfL (G), and GFAP (H) on cognitive dysfunction. " p<0.001, """
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Fig 2 The diagnostic effect of plasma p-tau217 (A), p-taul81 (B), NfL (C), and GFAP (D) for AP PET results (presence or absense of AB deposition)
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LG RINFIITAL 12 B 32 BN 2 R A T e
VAL S5, 10 PET S EAME 2 F CSFAG I AD A= Wy AR 250 19
TR AER, B B B, 8 ELASRER, g
FET AP L A bR s A AT R v A A A AR
HR TGS . A R E R
JITFINBAT IR 25 36 SR P 23202 34E AR EIE 1T, p-tau217., p-
taul81, p-tau231C A IARADAEYIAREY S, BFFE

R, AR tau A W) b a0 0 B S 1) I E) AN T p-
taul81, p-tau217lp-tau231 7] EADIIfH RFTHAS5 AR PET
F PSR, 8B T tau PETV 2, X /R R E TR (181,
2171231) BERR AL AN - BLAY 40 AT BEARER T X B-VEH
FEBESA AR B Y, A2, Hofh tauhs i 7 B

M S I A8 15 5, H S tau PETIHMI G L 5 A
PETHAHSCHE T 4722, Wi 3K p-tau217 1 TR 5

CSEAH YA HERA 1, C AR B TS G2 W, 1l
RAR AR YT R B L% ADAE )5

K, TP AFp-tau2 L 726 IR R IN | 4532 08 . Zh
SCE L E M ) p-tau2 17 7E I R 12 BT AD AR
AD FHER A =7 AR E UCRHIE N B R
HIFEARXTHC, MCL, ADF R34 AR M SEAEA AT T

[16, 24- 26]
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Fig 3 Correlation analysis between plasma biomarker levels and AB PET uptake

A-D show the AB PET images of HC and AD dementia patients, with the arrows pointed at: (A) a clear radial sign in HC due to the high white matter uptake portion

of the white matter not being wrapped up by the low uptake portion of the peripheral grey matter, (B) a gradient sign in HC due to the difference in uptake by grey and

white matters, (C) a full sign in AD dementia patients due to the high white matter uptake portion of the brain gyrus being wrapped by the high uptake portion of the

peripheral grey matter, and (D) the homogeneous sign in AD dementia patients due to the disappearance of grey-white matter uptake differences. E-H show that the Ap

PET standardized uptake value ratio (SUVR) of middle frontal gyrus, orbital part (left), middle occipital gyrus (right), middle frontal gyrus, orbital part (right), and

supramarginal gyrus (right) were significantly correlated with plasma levels of p-tau217.

p-tau2l7. p-taul81l, GFAP . NfLAEHM 4347, K IMADH
REHSHCAMCUEHF Y2257 B3 . WXL Fargs
GXF KR, 13K p-tau21 7HIZ WIS AT, X 7 ADHiR
BH S5HCHAUCIK0.96, 5 REAATF 7T 4l — 27>, i
WIZFR b A B RIZ B (B . ASBIFSE SO ek £ 48
FRERAB PETSE RAEAT LA, p-tau2 1 7MY 45 ATS SR B
FeA S HERR T, AUCH]350.99, 5 [ P 4P SCiik—30,
AHFFEE— LT 12K p-tau217/KF5 AR PETHISURV
B2 TEAH G, JUFRA 30 A DX A B8 IR A O P Jc ik,
Ve p-tau217/2 H T W] LA B ADJR IIZ W foe R 19 L3R A

SR, AHIFFE HH MCLER 3 1 2% b 78 0 K- 2 A
FAA, HIX S/ MCLE FIAN IE & AR RCR A
X AR T & B, FE R 75 TS A P B AR B, WURE! %)
T AR S IR R, 2K p-taul81 A NFL/K -
AT XAMCLEWWHIIE® ARFRAUCS 550.70F1
0.59, GONZALESF"% 3 [ 7 v i3 M N A9
B, 13K GFAPFINFLK - X /- MCIHUA N IE 3 A HE 1)
AUCHIH0.65, SIMRENZSE X KU AFE A0 BHF 5 45 5
7N, [ 3% p-taul81, NfLK& GFAPX 4> MCIAA A I H# ARE
BIAUCH 1 }0.71, 0.68F10.52, i AS A 52 o 1l 3K p-
taul81, NfL X% GFAPX 2 MCIFHAKIIE# AREIAUCH
0.53. 0.635¢0.58, FEETEMIR A BN —3. LiRgiRE
Y, FEAR % G AR R BRI, 1 2 7 X AN () sl

ENFEMCII X 3RO AN B2

M 2% F& AR PR AE I}, CHATTERJEESE ™ XA Al
AR BIBE ST 45 5 R, AP PETFIMEMCLE % 1% p-
taul81, NfL X GFAP/K-V- 1. 3 5 T-Ap PETEHEMCIE &,
ARFEFRIX 53 AB PET FHEFIHEMCLER & 1 AUCHT 51k
0.90. 0.65/%0.73, ZIFFEMCIEH rhAB PETRHM: B 5 1
55.9%(33/59) o 73 —WN} Z R 22 AREMIBT ST R, e
TRABPHEMCLE 2 1ML 3¢ p-tau2 17K -t 3 5 T I A T
ABFATEMCLAE A . [AIRE, W58 AR - o LAk 3]
51.5%(35/68) . AW | AP PETH £ FUMCILIE 2
W, ABPHIE R 1033.3%(2/6) o bR 45 FAK B, X T
MCUEF T, H T M5 A AR S0 K15 AR B
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