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Abstract

Objective: Alzheimer’s Disease (AD) imposes a huge burden on patients and society, and biomark-
ers can play the role of early diagnosis in AD diagnosis, help to prevent and treat AD, and have the
potential to significantly alleviate disease progression. In this paper, bibliometric analysis was
used to analyze the research status, hotspots and trends of AD biomarkers. Methods: The Web of
Science Core Collection (WOSCC) was used as the data source to retrieve relevant papers on Alz-
heimer’s disease biomarker research published from October 27, 2018 to October 27, 2023, and Ci-
teSpace 6.2.R4 software was used to visually analyze keywords, countries, authors, institutions, etc.
Results: A total of 5346 articles were obtained, and the annual number of papers showed an over-
all upward trend, with a total of 97 countries/regions and 296 institutions, among which, the
United States (1972 articles) and the University of London (518 articles) had the largest number
of papers, with a total of 285 authors, 292 cited journals, 297 keywords, 25 emergent words, and 9
clusters, and their cluster tags included tau protein level, cognitive decline, cerebrospinal fluid bio-
markers, etc. Conclusion: At present, the international research on AD biomarkers is still increasing,
cerebrospinal fluid and blood markers are still the focus of research, and how to establish appropri-
ate marker combinations in the future will become a research hotspot for AD, which can provide
more effective means for the diagnosis and treatment of AD.
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1. 5]

R /R 7% ¥ B 95 (Alzheimer’s Disease, AD)J& —Fh b7 M £ B 1T MR [1], HaTiE LikE iR &,
T H R AZ BRI FIEE ) T B . AD 1E Ny 210 7™ 55 ) 4 BRAG R 1) j 2 —, FLaf D09 DR i ANTE 4
I HIGIRIGTT AD BIZ59) R e cGe JOER . ANReiA &[2]. AD AEWbs EW AR HT 700 51 T A Bk 5
NI Z 0%, HAtwt et REAYACETE . 28, 097 BRgt 7 —er Bk [3]. Ak
By, MW R B 42 R 18 AR bR B A R ASE FE ORE T E B 8 S VR T R ORI ) AR B OC E AR
Yiks B 00 5T PEE T S AD AH 5 43 AL IR AP 2205 B 2% 3 J [4]. IR 4R, BE#E AD EWbR EAT
SRR FCASWT I I, 6 FL R AT SCHER 2 B Lok S A BT A OG5 N G R AD AR W bR C 4 Ak B E T
FPGTMB ] . HEN KBRS B RS, CiteSpace [517] LUK L1t & A AR oF & 22wl Wik, il
T BT U A% O I TN SR LA . B S IX, B s 5l SCk . OSBRI . A T AR R ML U
B FEHT I S B i ABEFiiE I CiteSpace 6.2.R4 Xt T4 Web of Science Core Collection (WOSCC)H1 5%
T AD AR EV B ARG SCER AT AT A A3 B, DASRZRIE FLAE N AD A= b 5400 S0 ss 1) At e 48RRI i
AT SR

ik
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2. 5 HZE
2.1, JCRRRIRE R FRIRRE

¥ Web of Science Core Collection (WOSCC)A%i#iE KR, 5302 5|4 Science Citation Index Ex-
panded (SCI-EXPANDED). A | #RZIT FLAFR /R 2% BRAEAH A Wb SR FL, A 584 A WOSCC £
X1 2018 4F 10 H 27 H~2023 4F 10 H 27 HIARIESC, BEHE, S RESAHNEZREE, KRR
A TS = (Alzheimer disease) AND TS = (biomarkers) AND DT = (Article) AND DOP = (2018-10-27/2023-10-27)
PLAESCA g U3 R R &5 R Eic x5 5 HIZE SR, K HE R L “download_***.txt” %
At B I RNELFR “input” SCEFJE A, 7E CiteSpace H X 5 H HI SCEREE 31T L E AT, 5281531 5346
i SCHR -
22. e

AT FEEHE 7 A FH B Microsoft 365 (office). CiteSpace 6.2.R4. .+, Microsoft 365 (office)
T RSCEBEHR G, B, H/EMH SR . CiteSpace 6.2.R4 BT LIARHE STk 1 i 46 5048 (A 1E 3
BUR L RBR] L [ 58 ) A RSO 5 R 1R ) 246 ] i ) 2 [T 1%

2.3. FEHRE

Tt 7538 AR U5 B ) BRI B B R W S B AT T RS I, R R H R I S EEAT T B
B, UHEEREWNE. BESHREN: 1) BEEE (time slicing) 1% & 4 2018 4 10 H~2023 4 10 H,
I (8] ) Fr (years per slice) & BN “MAVIA L7 5 2) WARAARES . YL, BR. . sl
TS 3) WA “HT N%” FIEBEbR k= WD) ik 88 51 F i 2 BUK AT 50% (1 STk 4)
ff A LLR (Log-Likelihood Ratio)% 2 HOOCHE W AR LE . Ao B 3 2Ll 77 gL it 17, A
TR AR E; ERRRHMNTAEMB R, REZEL W SR E—IREE, WER—R
RFLEARFER I X BRANFE G, T2 3L R () B E E (6], POk 2 AT
AR SE bR AR B R KA B AT R A B R R R L, 8 H T & EM 2% 8 e SR B R 1) B %
FEEZ[6].

3. &R
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Figure 1. Line chart of the number of papers published in the year
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TifF 78 & AR P 7E WOSCC 5 2| 7E 2018 4 10 A 27 H~2023 4F 10 A 27 H#H > AD “EWbr &) 5346
IR SCHATSEE, et T TR (O] 1) o 1B IR 7% U I A B R SR AR L s . nT DU
M 2018 4F 10 H 27 H#| 2023 4= 10 A 27 H, % AD AEVFsEVIF R SCR AR FFHES, 178
2022 R SCEIBF T UE(H

3.2. RXEFIMX S

W FEE W SCE BRI CiteSpace 3, 48 FH & A2 BUYT A AH DG I S X R M 0 2% BRI (L K] 2) 0 FT
IR, % AD AWbr S R SCEZRMIX A 97 A4S, A1EZ 631 4%, %4 0.1355, UiBHER/MMIX
ZIRIEAE R B . HIUIK (Frequency) BT F ¥ 43 Al A3 B (F = 1972) HE(F = 1263). Jetk = (F = 795).
Hi HL(F = 580). 1 [E(F = 501); .0 2%k (Degree) 44 1 o945 E (D = 38). kg 2=(D = 37). %i#(D = 35).
EARH(D =35). F1(D = 34); HLE(Centrality)HF 44 5 T 97% E (C = 0.15) 7544 22(C = 0.14). fE[H(C =
0.12). & KF|(C=0.11). Hif(C=0.1).
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Figure 2. Network diagram of issuing countries/regions related to AD biomarkers
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Figure 3. Network diagram of issuing institutions related to AD biomarkers
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WL W SCE BRI CiteSpace ¥, I8 H & A A A CHU I S EM 25 (WL 3). TR
A 296 LK, A1EZN 1830, By 0.0419. HIIUKHE A BT TLHI 2> B NG SR 24 (F = 518).
WK 22 B (F = 450) A4 JE IV K2 (F = 382) BHELR K2 (F = 371) 3 i SR AR AR+ BE B (F = 340);
o BERCHE 44 1 FOMAR Z NS K %2(D = 22) R R %(D = 22) IAFREP i i (D = 22) MR %
(D = 13). LW R%(D = 13); HrLMEHEA T O PR 25RE (C = 0.22) AL K%(C = 0.2), HEHEEAE
H0(C = 0.16). ULZEER K24(C = 0.11) HRZEMMISLK24(C = 0.1).

3.4. BEXAEE DI

I B R AT R AE AD AR S S S U RO E B SRR 4), ATLAVE Y, A 285 fifEs
KT 5 AD Wb EVIAEISCHER, A 1EL N 725, % 0.0179, UiAATER 2 MR —M, (HAH
IHEE Z BB R BN S, 2L 75 s Z R RME G4 . Hod I AT T /e WAk 1, A
BB AT DA B A 5 LR I AU R SO Hhle BE R 42 T T4 A Zetterberg, Henrik (D = 36). Blennow,
Kaj (D = 33). Beckett, Laurel (D =33). Lleo, Alberto (D =29). Brosch, Jared R (D =29); 1 CoPEHES T 1L
[11E+ A Saykin, Andrew J (C = 0.44). Beckett, Laurel (C = 0.28). Stomrud, Erik (C = 0.28). Shaw, Leslie M
(C =0.23). Trojanowski, John Q (C =0.23).
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Figure 4. Network diagram of issuing authors related to AD biomarkers

Bl 4. BX AD EWIFREIR) & XA ML E

Table 1. Information on the top five authors with the highest occurrence frequency

F 1 HIVBRRATRREERER

P e Ve BhL
325 Zetterberg, Henrik University of Gothenburg
300 Blennow, Kaj University of Gothenburg
109 Hansson, Oskar Lund University
87 Morris, John C Washington University
85 Teunissen, Charlotte E Vrije Universiteit Amsterdam
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3.5. W5IHATI 4T

TR T RN BEE AT LUE , FERFRE RO IR TR Y, R AD AHICAE YRR B SCE 5| T
Z% kIR B 292 AW HIUIRHE A AT LRI T A ALZHEIMERS DEMENT (F = 4102). J
ALZHEIMERS DIS (F = 3820). NEUROLOGY (F = 3673). NEUROBIOL AGING (F = 2929). LANCET
NEUROL (F = 2829); .0 50HE 4 o LA #A T4 ALZHEIMERS DEMENT (D = 74). NEUROLOGY (D =
73). J ALZHEIMERS DIS (D = 69). NEUROBIOL AGING (D = 64). BRAIN (D =53); U PEHE4 AT LI
W15 NEUROLOGY (C =0.11). INT J MOL SCI (C = 0.1). NEUROIMAGE (C = 0.08). J BIOL CHEM (C =
0.08). ALZHEIMERS DEMENT (C =0.07). M, IR T 100 8] 5200 K1~ & Journal Citation
Reports (JCR) K277 [X WL % 2.

Table 2. Information on the top five cited journals with the highest frequency of AD biomarkers
= 2. BX AD YIRSV HISTUAHE B AT RS I AT XER

LIRS 2022~2023 FH M A T JCR KX
ALZHEIMERS DEMENT 14 11X
J ALZHEIMERS DIS 4 3X
NEUROLOGY 9.9 1X
NEUROBIOL AGING 4.2 2 X
LANCET NEUROL 48 11X
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Figure 5. Keyword co-occurrence diagram of AD biomarkers
B 5. H% AD £YIFREMRI X BRIA LI E

TE IR A S S NEAT, XSO AT T, AR T BRI (L1 B). SR RIS (LA
6) BRI IR [A) 42 B (O K] 7) DA B R B il R (DL <] 8) MDA ZLELIEI T LA th, 35 297 /NS,
810 sk A 1ELk . MOCHETRI BB LUE Y, L3R 9 MRS, 7301 #0 arterialspin. #1 extracellularvesicle.
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#2 neuralnetwork. #3 cerebrospinalfluidbiomarker. #4 amyloidpetpositivity. #5 protectiveeffect. #6 cogni-
tivedecline. #7 taulevel F1#8 functionalconnectivity. M ICHE IR [RIZ W LA H, % AD LW EX1)
KHER K 2 IR 2018 4F, IG/EREEW T, B E AW D, FWAERE 7 — 2o s . M
REA RO P LIE H, — 3 25 AN RILFOCHER, 2019 4:~2021 4 I 5 L 1 1.4 tauproteins (S =
6.58). allele (S =6.58). impact (S =6.25). structuralmri (S = 6.25). discovery (S =5.92), 2021 %~2023 &
SB35 P /T T2 A loci (S = 5.82)+ sex (S = 5.82). reliability (S = 5.57). regression (S = 5.31). pathogenesis
(5=5.06) (E: S RARWIZFIL HI92T).
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Figure 6. Keyword clustering diagram of AD biomarkers
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Figure 7. Timeline diagram of keywords related to AD biomarkers
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Top 25 Keywords with the Strongest Citation Burst

Keywoeds Year Strength Begin End 2018-2023

tau proteins 2019 6.58 2019 2020
allele 2019 6.58 2019 2020
impact 2019 625 2019 2020 @
structural mri 2019 625 2019 2020 @
discovery 2019 592 2019 2020
blood based biomarkers 2019 592 2019 2020 @ e
quantification 2019 582 2019 2020
dementia with lewy bodies 2019 4.52 2019 202]
management 2019 412 2019 202] @ e
precuesor protein 2019 399 2019 202]
segmentation 2019 3.01 2019 2020 @
astrocytes 2020 55 2020 2021 S —
hippocampal 2020 52 2020 2021 —
default mode network 2020 415 2020 2021 —
apoe epsilon 4 2020 3.01 2020 2021 —
loci 2021 5.82 2021 2023 —
sex 2021 5.82 2021 2023 A
reliablity 2021 557 2021 2023 —
regression 2021 531 2021 2023 —
pathogenesis 2021 506 2021 2023 —
blood pressure 2021 5.06 2021 2023 i
schizophrenis 2021 481 2021 2023 =
consensus 2021 481 2021 2023 —
severity 2021  4.81 2021 2023 —
cholesterol 2021 455 2021 2023 —

Figure 8. Keyword emergence diagram of AD biomarkers
[E 8. B AD =R EATHI X 52 IRC I E

4. ¥1ig

A7 B CiteSpace 6.2.R4 B AE AT ML 77T %1, 2018 4F 10 H~2023 4F 10 Hid 2 H4AF WOSCC
LK AD ZEMbR EWIR A O SCHR 5346 K, 2018~2022 4FJE K R MR R ETHE, 2023 ki 10 H
KR CIA 1018 &, Tl 2023 4E Kk SCEAS ETF. 2018 4ELUR 4R & SCEIITE 800 R LA L, 2022 4
R L EEEN, AF] 1298 F. XL T AN GOHZAIR K R O, AD AR BT 7T R N e
Hn, AL RN Z

RSCEF R SCHM SRR, S5 97 ANERMIX &R TSR, S FE &k SCE1972 &)
WiZ A E S —, TR 22 AR SCE (795 F) L O EE(D = 37) BT =, BiEHiZHIX/E AD YR
YU ) AR AL T 45 b JEAT 296 MUK T AD AR EMRE TR R TGRS, Horbi+
LR, AT E 1 University of London (163K %) University College London (16 30K 2 52 B5t) 43 71 LA
RICE 518 fE Al 450 FALE TR 4, i — BRI E AL AD AV EAAH 5K BRI 5 A T4 5 U
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MR SCHEE T WL, Hi SRR AR K24 Zetterberg, Henrik & Fi4E W1A] & SCE A £ HI/E# . Zetterberg,
Henrik S56 = A1 A 8 I L AN 5] >RIR tau 2 1 00 25 46 e sl 1 DU B R 14 tau: (BD-tau) ff 495 23 #7
Jiik, JEAE 5 ANMMSLI I KIS (3Lt 609 44 521F# ) hIHIE | BD-tau RIE A 20Tl AD AHK 2R 1T
P95 B AR (R AE AR B[] R SRS Y Blennow, Kaj 5 Zetterberg, Henrik [Al4b—Fr k2%, Widt47 T
FEHIFFSE . Blennow, Kaj %A 58I E i  Apa2. T-tau Al P-tau % FINAR B2\ S0 his 2 5L AD 11112
WrikERf P, B2 R BB ABA2. T-tau AT P-tau AT LAAR vHEAf iR 1) 5399 AD [8].

WEI IR b s, g oo S KTl (ALZHEIMERS DEMENT) , ‘& —4AH WILEY
AR RS - IRR PR SR TIY), TR E bR — AT, 32 B 2 - I PR 8 2 AH S A it 5 B
RESE, 2022 MERAMFME TR 14, HOMEHEAE—FIEITE (NEUROLOGY) , BR&EEME
i 2 2 2 (AAN) BB 7 B, FCO0 T A7 I R #4805 25 A0 T ) [RAT DRSO A8, P 448 3 2% A
HARURNE R 2 R, 32 B0 55 10 28 505 A G 52 B 1 s PR RS R T 2

B AD AEYR S 0 S Ba R S L 43 B T S A R A DG ST OB, R ELRT DU, ARG
G i S R U R e o B SRR R I tau AR INEI RS E AR ED
IR 9 NIEHE . BT 5 PAXE RS B, E T R IR B A2 A0 A0 5 K06 P AR A e ) 3
AEE BIR[9]. FEMCHF , ABA2 BT, HUE ABA2IABA0. TR 1L tau (P-tau) 1/ tau (T-tau), ABPET
FHYEJS, CSF MR . YKL-40 FIpf 22 e, RATE ABPET R JE, WM& R, RAMTIRERES
FRR 2 1R AT 1AL ) A s WA R AR EAE[10].

P O 3 I 1) 28 [ 5 S 4R S I 70 T SR, 2019~2021 4 “tau 7 BN AD AEWIER SV IR 5T
H AL, tau B AR ORI PR R LIS A DG B ), — MRAE AR AR 22 R G A 48 T IR il 5% b o B 3R [ 11]
REBS R IE R 2% . AERpm Ao B R R RS M TR ENE, S H5MRNIERIZ%[12]. Tau & A AHER
Ak 2 FM . FREAGER PR EBM[13]. IE% NG RII 2&F 2~3 MR EAE Tau HE T,
1M AD BE W 1) Tau & H 2w BERERRAG, MM G EVE, Wiy it Tau & H KL KA S
Wl FE 7K T R R P o 2 2T 4 95 25 (Neurofibrillary Tangles, NFTS)HEFRZE M TN, FEARIE 45 & BE ST,
BRI O R IEE 8 5, T E e R MR (S BAE T, 1 S 2 40 P 45 # R 3 B8 5 [14] . WF R B,
fiki ¥ (Cerebrospinal Fluid, CSF) i tau 25 [ (Total-tau, t-tau)fl p-tau &% (7 =2 AD FIBH#bR E[15].
2021~2023 4 “FER” BONBORR) N A, REZ AR A RN B bR YR ST, WEE 1 Eed
(APOEed) 2 A 1 AD B I KU B D], & ] R 2 38 I A 0o A 8 B i 100 XU I IRl FnidaB )k Jg, H
i APOEed T A TE N AD [—258 LR EW[16]. ApoE & —FhZ S1EEH, S 5EEANEL 5/
REFE[17], BRI IE R AR, BRME AR, BB EMEY, Rk E. WHHEEA B (AB)
()37 B I A At DA S #2298 9iE[18]« ApoE ZE A A 3 Fpili2Y: ApoE2. ApoE3 Al ApoE4, 43illH 3 /i W
SN IE R (62 €3+ ed)gmf[19]. HA, ApoEe4 nJ 251N AD XK, #5717 APOEe4 JE[K 1) AD i
FAUR I TR T 5L, I B A T 5 B 2 R R 2 A 4 2 25 FIVE M A BB SR AR [20] [21] [22]0 R R R
RG24 1675 (2015 £ERR)) TarariE . ApoEsd &% AD B A A AD (R 7, 1 H5
SRS AR DR IA RN RE ) N PR 1R K OGHK . ApoEed B[R ZUIL /& MCI (32BN 1) BeRRAS) B CIND (RS R 1
INHIDIRES T )ALy AD FIRU R o 12 WTER U E ApoE B2, wTid@ i APOEe4 i [X 73 A4l
E KK MCI B I fER 552, YA HE A AD B RU:[23]

4 tau B [ S-IEMFEER AR ER B A 4N, H AT 2RI AD Yk SIS BRI 2252 5 %2 ik (NFL) .«
I 2% i i £ 4 e VE B 1 (GFAP)  #HZ2 BURL AL I (NQ) &5 » MR 288 R 2 KRk 1z, H HR & 22 8 I (NF)
HhiE— ] 5 R N D RE R L R BT, K20 B R Bl 2R 4% 1 B I R R 2K N RS0 4 i 1A
FO A VORI LA o A VRORT I A NFL 7K 3G N5 A0 48 2 E 1 A IR AT 14 o G493 1A R ik 0L 5 0 7
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P IR L o 28 2 b A 105 PR R P P — 7 BRI [24] o I 30 R 2T 4 T 4 B 11 (GFAP) S il 28 B2 T IR ok 4
M P BB R 2 H ), R R A A R P A SR B AT ) [25]. ARt T ek
], GFAP fEZREARE P R/KTRIE, (HAE AD B3 BRI o & 2% T mi[26] . e Bk 2R (Ng) & — /iR
3 LR A BT A (A2 i o URRIAR S5 H 0K . FL AT, Ng BOIEWI 25 1 85 RS i 35 (5 5 i
I RHIRA AT R AESE[27]. AEEIR AL, ££ AD h, MZRUR R LRI HoA SR A B AR
R, FERU B AT S, FUORTE AD s LERE R AD B R 5 [28].

BEE AD AWbR EVIWETCRIZHIRAN, BT EA Ay, H— B S ARE 2 AD HIRR. B
ZER, #3 AD bR EMALREHAT G2 WK A B ROB R AD MR RFEERE, 3 PIRER AD
RO B A BEALH . AR S A& KPR SWA SR 2 O AD BIITRE TR, X —HOREERK
R AD I W AR T 3R A4t 5N 2 B [23]

5. GRS RE

AT FEEE T SOk R AT AT A i, PRAS AR AL 1 2018 £ 10 H~2023 £F 10 H WOSCC ¥ 1 i
5346 Jri AR SCHR . ARYENS A SCRANE S 0T, 25 FLAEH AD LIRS0 7T 08Ok B 45 224
I, S EAEIZ U Tk iR R, HUGRSEE AR . BRAh, MRAE S IA TR i B, R BLZ SR E
RN EIBEAEAR SV TT. v 2 AD HIZEVIAR S AR R SIS E L IRBL v AD K2
BT RIEEINA T R, ABROAE— € RRE, KGR K ik 7 WOSCC Hidfa 2 Ay
SERAEG, XA RER TR OB, £ E R B AR .

£ E&WA
FGHE P B2 245K 27 2022 A EARHVERMIT I H (20161321) .
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