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Abstract

Background: Alzheimer’s disease (AD) is the most common neurodegenerative disorder world-
wide, characterized by amyloid-f (Af) plaque deposition and tau neurofibrillary tangles. Subsyn-
dromal depression (SSD) is highly prevalent among older adults and has been associated with
cognitive decline and an increased risk of AD. However, the synergistic effects of SSD and Ap status
on tau deposition and cognitive impairment remain unclear. Methods: This study utilized data
from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) and included 439 participants. A
baseline Geriatric Depression Scale (GDS-15) score of 1~5 was used to define SSD, while a score
of 0 was used to define the Non-SSD group. Af positivity (Af+) was defined as 18F-florbetapir SUVR
2 1.11 or 18F-florbetaben SUVR 2= 1.08. Multiple linear regression models were applied to examine
the interaction between SSD and Af on tau deposition and cognitive performance, adjusting for
apolipoprotein E €4 (APOE £4) status, clinical diagnosis, age, sex, and years of education. Results:
Compared with the Af- group, participants in the AB+ group showed poorer performance in ex-
ecutive function and memory. Moreover, a significant interaction between SSD and Af was ob-
served for memory performance (P < 0.05), suggesting that SSD and A may act synergistically to
accelerate memory impairment. Regarding tau PET measures, A+ participants exhibited signifi-
cantly higher SUVRs in the Braak I, Braak III/IV, Braak V/VI, and meta-temporal regions (all ad-
justed P < 0.001). Further analyses demonstrated significant SSD x Af interactions across all tau
ROIs, indicating that SSD may promote tau deposition in the presence of A pathology. Conclusion:
This study demonstrates significant interactive effects of SSD and Ap status on both tau deposition
and cognitive impairment, supporting a synergistic role of the two factors in the early pathogen-
esis of AD. These findings highlight SSD as a potential clinical marker for identifying and inter-
vening in high-risk populations.
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1. 5]

B ZR i BR 9w (Alzheimer’s disease, AD) & — i WL I AR 2238 AT s, HG L 2R PR AOF 60 4 Ml N v
¥y E (amyloid-g, AR BESITAM Tau #Ee 27 4R 45 T8 5[ 1]. AD AHZR B A RIS A D) g T2 R A ™ 5
PR ARSI E, RN AR E RS AL DA JATH = F iR, #AS AD Z [y
FEBYIREE . — DU BN BT 5E W, W S = A R 11 U 16 i &4 70% [2].

TEBRVT AR AD LB RS RE R, Tau FEEH AW RE R oCim e . 1E B 7 R 5 IbT 2 B AR
(positron emission tomography, PET)#ff 7t &3, JoibZfE R IR A#FIL 2 AD BB, AEREHIARAE
AR LRI B S R N Tau UURR[3]-[5]. BbAh, PR Fe R me, AR ¥ AD B35 Hph & 4 4k g
G A7 A Y2 2 v T O e S 6]

ik
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LI 4045 (subsyndromal depression, SSD)/Z i IMA ELAZAEAIARREIR, (HASE LA AL R R 2 i
545 F M) (DSM) A E 542 B HIAR B S A2 Wik vE[ 7] 5 70 i) B B HR R A5 (major depressive dis-
order, MDD) A [Al, SSD s PREIARX B, (AAEEHENFEF+ 705 W[8]. BT B, SSD AL 2N
T MDD R[], 385 AR BT E R FE[10] LA SN A D RE DR B UIAH 5G[11] [12]. BhAh, FFERAFEHMAR
FER MR 53678 g AD, R I B R4S, $275 SSD Al BE & AD iR i) = I K bR & [11] -

JUE O UEYE SR SSD fEINAIZEIR & AD KR /E R, JAE AD S B i AR v (/R AT AR 15 3
75 B . CHRAE ABREETE 5T, SSD 2 S Re W AN E Tau & AT IEE— P I\ D se i
HATHZ RGEDE . DU SR 2 42 0 THERE R 5 A RN B — i B4R FR (19 OCK[13] [14], X SSD
5 AB ZEHAERIRT Tau Fifar Sl &N Tl R i (AR AT 98 TR

BTk, AW BT RSIEE SSD 5 AB 1F Tau PR LN E R BAER, BEAHET —#eE
AFAEYRI RN, AT AN EE Tau 95 B G0 I A RN Th e TR . AHIF 90 45 50K Bh T iR SSD 5 AD #
O ERAH LA P B, o XU N S R 1 5 T IR B TR R R

2. 5 HZE
2.1 RN

AHIF T AL G\ BB 2R V% i BRI 4 4 5 4% 500 JE (Allzheimer’s Disease Neuroimaging Initiative, ADNI,
http://adni.loni.usc.edu) ' 439 #1|52iX7, oG = MERIZ W4 : W HIIEH (Cognitively Normal, CN). 2/
NAIFE S (Mild Cognitive Impairment, MC)AT AD. CN #H: 238 1] 5 k5 #uR 2546 75 (Mini-Mental State
Examination, MMSE) -7 24 24~30 43, I R R 1F5E & % (Clinical Dementia Rating, CDR)% 0.5, HAF
VFICAZIB . MCI 41: 32k #H MMSE 143 N 24~30 4%, CDR v 0.5, FILHZWCIZIhfelnmg, (HH%
ANERE SRR EEF . AD A RIRNEAFAEW RICIZ %, MMSE 3434 20~26 43, CDR J¥0.55(1.0, H
A 55 ] ] 554 22 93 45 o IXURIF 98 I B BT 7K 9 ik R 5 S AH 96 9% 77 T 2= (National Institute of Neurological
and Communicative Disorders and Stroke-Alzheimer’s Disease and Related Disorders Association, NINCDS-
ADRDA)FRER I R W NPT BEK AD . SEVELHIR AN NI HERR AR #E 7T BA 2% www.adni-info.org.

2.2. HBMBFERES PET LR

AHFFEH AB-PET K H 18F-florbetapir B¢ 18F-florbetaben /<527, Tau-PET SKH] 8F-flortaucipir. HR4E
ADNI A% P, tau-PET fEVES} 8F-flortaucipir J& 75~105 70 1K4E, 408 6 x5 704kl AS-PET NI ZEVE
i} 18F-florbetapir J& 50~70 43 %#h 5k ®F-florbetaben J5 90~110 74 K4E, N 4 x5 p%hi. B PET K%
%It ADNI PET #% 0 SEIe = i T bR AL AL ], BdEWIRIE SR E . IREHE. A, DLERJTm . A&
KANFUE 5 5 BE bR HE AL AL B

AB-PET b5 viE B AY L (standardized uptake value ratio, SUVR)FE T MRI 5 H! 1) FreeSurfer 73 1|45 5
FREEL, 3 LU AR NS X H 1k 24 18F-florbetapir SUVR > 1.11 5§ ®F-florbetaben SUVR >1.08 I,
FITE N AB BHYE(ABH).

Tau-PET BB 5458 MRI BCiEfS, SUVR LU/INI T8 R ZAE RS % X7 IA—1b . Bl ik 38 BE e 77
Pt A X I % R [X 15 (Region of Interest, ROI) Tau-PET SUVR, £U4#: Braak | X (5 ). Braak
11V AVAN P i TN 72 1IN 1IN I~ N SV <11 5T Iy o v s 1 =N S 92 DSt 1 DAE ) N
J Braak VIVI X (8 _F/Rggial . M MIREREl . AR [ TSR /NeE s AMURE . R R
T4 BT RO EE])  Braak 1 [X (¥ E) PR T B8 52 21 ik 2 A AR4RE 57 PR 45 G 5 i gl HEBR 7 20 A 2 ok k4,
R FETH T Meta-temporal ROI 1) SUVR,  FH VT Ak B4 4k 1) 993 32 671 o

DOI: 10.12677/acm.2025.15102993 2143 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15102993
http://adni.loni.usc.edu/
http://www.adni-info.org/

EFET E

2.3. HIHPERIVEE

7E ADNI HJF 5 R 15 T2 4= 04 & 2% (Geriatric Depression Scale, GDS-15) 14t 5238 & AR AEIR -
ZERESIEEN 0~15 7, 130 SR R AR . 2 GDS 1955 > 6 i, BN EHIRIR R
SCRFARREAR[15] [16]. ZMBEAERE T, $L2k GDS f3501E 1~5 N2 5 e L SSD,  1fif353 4 0 43
12 5% %% 475 Non-SSD 4[17].
2.4. MEVEBERITM

ADNI Z 53885 17 Z M RFA S P4 . dizThagidid ADNI 12125 &8 4r(ADNI Memory
Composite, ADNI-MEM)#EAT -4 - $h47 DI RER T ADNI #4728 = 445 55 (ADNI Executive Function Com-
posite, ADNI-EF)Jll & . if5 5 8 /s i@ ADNI 35 5 5 & 4545 (ADNI Language Composite, ADNI-LAN)3Z 1T
Pt . TEVEZERME BB 2 I https://adni.loni.usc.edu/methods/ .

2.5. APOE EF&EMIE

APOE 3t [ 7y RUFEZ: EDTA AREE) 3mL AMAE MAEA UK DNA E3EAT, #RAFFUFEEAE Cogenics
FRAL Ak E 77 2 (https://adni.loni.usc.edu/data-samples/adni-data/genetics-related-omics/) . #7352 i # 11 2 /b
— e LT IEN (e4led . ele3 TR e41e2), MIHTE XN APOE e4 #5473 RIEAT e A7 FER 1Y 523803 ) )
J N APOE &4 FEH5 i #

2.6. GiitFEabE

EGH b, BRI Shapiro-Wilk FEE6XHESH AR BT IESMEAE . &HHE2ESS M, U
KA RIS EATH B LR BTG RS, WSR2 80 He A T 2k 56 e il

NVEAE SSD 5 AB TEINAIRIL K Tau-PET Fabr LIS T ALN, AHFFC @ 2 e R R, K
SSDxAB X HIE N EMRAL R, JEH APOE e4 #HHIRA . IRIKIZWi a4, . PRI K ZBEF R
ERAR BN, S, f58h RiE ST “emmeans” fHEAT4LIAIME P 5 Lb#e, F+K M FDR J5i&
BHATZ ERIE. A S F B R WA 4.4.3) [ SPSS #h(fAs 26.0)F 58 m, MUK P <
0.05 # 15 2 N GE i1 I 3 1tk A

3. R
3.1. —fR A O S4HE

AR A, T A5 AB+HZ BRI DA E(LEE 1). 5 Ap-2HAHLE, Ag+#H "+ CN [k
B, T MCI AT AD ELA ) 535 71 (P < 0.001) . AB+2H 32358 I 4E b 55 i (P < 0.001), H. APOE
o4 ¥ LW B (P < 0.001). #R1T, PRALZEVER). Z#E SR L& SSD sl Jy T 2 R T 4e it 2
3.2. INHIThEER AR

NIRRT (WAL 2), ABHALEZ MAHSUE RN B EICT Ap-H. BIAEKRE, AB+ARIE
= DI6E(ADNI-LAN)PE4 511 [0.42 £ 0.92 vs. 0.84 + 0.85, P < 0.001], {HYERZIE APOE &4 #47IR7 . K2
Wil PRl RS A E FIRX A RS, %27 AR (Adjusted P =0.058). fHELZ T, AB+4L
FEPAT DI fE(ADNI-EF, Adjusted P = 0.001)F1id1Z 2 it (ADNI-MEM, Adjusted P = 0.001) /5 [fi [{] 95 34 7E K2 1
A S A IRFE ST 22
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Table 1. Demographic characteristics of participants

# 1 MAENRHAOFERE

— Aﬂ+

(N = 249) (N = 190) P
CN/MCI/AD 174/65/10 (70%/26%/4%) 84/68/38 (44%/36%1/20%) <0.001
() 70.15 (6.75) 72.80 (7.35) <0.001
1 (%) 140 (56%) 100 (53%) 0.51
ZHE FIR () 16.67 (2.32) 16.30 (2.35) 0.1
APOE &4 #575 # (%) 63 (25%) 123 (65%) <0.001
SSD (%) 132 (53%) 112 (59%) 0.25
#: P<0.05 AHGIHE X
Table 2. Cognitive performance by Ap status
2. 1% AB IR D ERIA T BEEL
IR (NéﬁZ ) (NA=ﬂ1+90) P Adjusted P
ADNI-LAN 0.84 (0.85) 0.42 (0.92) <0.001 0.058
ADNI-EF? 1.07 (0.87) 0.43 (1.08) <0.001 0.001
ADNI-MEM 1.08 (0.83) 0.38 (1.10) <0.001 0.001

7E: Adjusted P {EFZIE T APOE 4. i RIZWRIRAS . M. F R EFR. *ADNI-EF 57t 1 L2 E AT
. P<0.05 BEg5E L.

3.3.SSD 5 Ap REFTHAHThEERZE{ER

AWt — 081 7 SSD 5 AR RS KHAKNI T HE 1) 22 HR M . WiEk 3 Fras, E1E4Z25E(ADNI-MEM)
W B 5 25 A8 HASON (B = —0.33, 95% Cl: —0.57~-0.08, P = 0.01), #27% SSD 5 A IR AT g Uiy A E FH LA
hnigic Az E . M, fEVE S ThAE(ADNI-LAN, P = 0.948) Ml AT ThAE(ADNI-EF, P = 0.741) 77 [ A A% I 51
BEZHAEM.

EH G (A 4), AB+ISSD HMiCIZIhRE 7 K T HAM =20 . BAKIMNE, AB+/SSD 411
ADNI-MEM £ T AB—/Non-SSD (P = 0.002). AB—/SSD #H(P<0.001) LA & AB+/Non-SSD (P = 0.011).
FHEEZ R, AR s R iom 35 22 57 (P 34>0.05).

Table 3. Interaction of SSD and Ag status on cognitive performance

7% 3.8SD 5 A RSN REH R EER

SSD x A RA&
INEER
B 95%Cl P
ADNI-LAN 0.01 -0.30~0.32 0.948
ADNI-EF -0.05 —0.36~0.26 0.741
ADNI-MEM -0.33 —0.57~-0.08 0.01

H: PKIET APOE ed. IRRZWIIRAS YRR, Fl RZHEFEMN; P<0.05 BEAST¥EX
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Table 4. Post-hoc comparisons of ADNI-MEM scores by SSD and Ap status
F 4.SSD 5 A RESZEAERAFTIZIZThRER4E B B R L

Contrast Estimate SE P
(AB—/Non-SSD) vs. (AB—/SSD) -0.0517 0.0853 0.599
(AB-/Non-SSD) vs. (AB+/Non-SSD) 0.0539 0.1024 0.599
(AB—/Non-SSD) vs. (AB+/SSD) 0.3332 0.0986 0.002
(AB—/SSD) vs. (AB+/Non-SSD) 0.1056 0.1002 0.439
(AB—/SSD) vs. (AB+/SSD) 0.3849 0.0910 0.000
(AB+/Non-SSD) vs. (AB+/SSD) 0.2793 0.1006 0.011

E: P<0.05, HAGHHEE L.

3.4. Tau-PET &R 547

£ Tau-PET 54577 (W42 5), AB+HALEFTA BOGER X SUVR ¥ 8.3 & T Ag-41. BRI =, Braak
I. Braak I1I/IV. Braak V/VI UL} Meta-temporal [X 1] SUVR 7t Ap+2H 3% 8 2.t =i (Adjusted P < 0.001).

Table 5. Comparison of Tau-PET SUVRs by Ap status
F2 5. 1% AB IR 4ARY Tau-PET SUVR LEEE

A= Ap+

Tau-PET ROIs (N = 249) (N = 190) P Adjusted P
Braak | SUVR 1.09 (0.12) 1.32 (0.28) <0.001 <0.001
Braak I11/1V SUVR 1.10 (0.08) 1.28 (0.26) <0.001 <0.001
Braak V/VI SUVR 1.02 (0.07) 1.15 (0.24) <0.001 <0.001
Meta-temporal ROl SUVR 1.13 (0.09) 1.38 (0.34) <0.001 <0.001

VE: PIIET APOE e4. IRRIZWOIRAS . Al F#RZHEFER; P<0.05, BEEFIEE X,

3.5.SSD 5 Ap R7S®F Tau-PET BIRZEER

AWFFEHE— 00 T SSD 5 AB IRAXS Tau-PET ROI 952 HAEH (W4 6). 455 E~, SSD 5 Ag IR
BHIAZ HANAE Braak | [X SUVR 3% (P =0.001), Braak II/IV [X (P =0.003)F1 Braak V/VI [X (P = 0.005)
AR R B 2R, H4h, Meta-temporal X35 SUVR FI52 AN B 3% (P = 0.003).

PR E T EoR (L 1), 1 Braak | X3k, AB+/SSD 41#) SUVR &% & T HAh =41 (P 14

Table 6. Interaction of SSD and Af status on Tau-PET ROIs
%2 6.SSD 5 Ap IR7S#E Tau-PET ROI LR E1ER

SSD x A RA&
Tau-PET ROls
p 95%ClI P
Braak | SUVR 0.53 0.22~0.83 0.001
Braak 111/IV SUVR 0.48 0.16~0.80 0.003
Braak V/VI SUVR 0.46 0.14~0.79 0.005
Meta-temporal ROl SUVR 0.48 0.17~0.79 0.003

H: PALIET APOE e4. IIRRIZWRIRAS . YA bk L2 BEFER; P<0.05, AAGIHEE L.
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Figure 1. Post-hoc comparisons of Tau-PET ROIs by SSD and Ap status
1.SSD 5 A IRASXZE{ER T Tau-PET ROI B4R IE)E /G LS
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<0.05). fE Braak I/1V [Xi%, AB+/SSD #41ff] SUVR &2 T AS—/Non-SSD 41(P < 0.01), {HIL A4 R %=
FRIEGEH X (P ¥9>0.05). 7E Braak V/VI X35, AB+/SSD #H¥ SUVR [FI#EE T AB—/Non-SSD ZH (P <
0.05)F1 AB—/SSD #1(P < 0.05). ff Meta-temporal X1, Ap+/SSD #1] SUVR &% & T AS—/Non-SSD 4
(P <0.01). AB—/SSD #1(P <0.001)F1 Ap+/Non-SSD 41(P <0.05). #ELZ &, A4 [a)%f kb A W 82 51 2 2%
Z 5 (P ¥>0.05). £ BRTIR, TauPET )5 LLELAS Rodon AB+SSD 4L7E 2>k Bt RO (1) Tau YIRKF
BEETHAMAM, S FFT SSD 5 Ap FENERE T3 Tau 78 HEEfE A 10 [FIE A

3.6. BN STER

gt IS SRR, AR GDS-15 B E NESAT BN B HE A, FFAGI6 S ABIR
B HAN(WE 7). RER, EINFIIRETT, GDS x AB A8 HAE XL IZ U6 (ADNI-MEM) B A
B SRR (B = —0.15, P = 0.014), Tfi{EiG 5 IIAE(ADNI-LAN, P = 0.204) f1#h 4T 2h §E(ADNI-EF, P = 0.064)
AR MBI R EEH . 7€ TauPET 48F5 710, GDS x AB 38 HAF FIAE AT IS4 X I8 B G 12 i K
F: Braak | [X(8=0.33, P <0.001). Braak IlI/IV [X(8=0.25, P =0.001). Braak V/VI [X(8=0.17, P =0.035)
J Meta-temporal [X1#(8 = 0.27, P = 0.001). ixX$egs Bk —30 308 T MARREIRAE AB iEETS 5t T 5 Tau Uit
FARIICIZ Dh e T A AE W A AR

Table 7. Interaction of GDS-15 total score and Ap status on cognitive performance and Tau-PET ROIs
< 7.GDS-15 2575 A KSR EAERIINFINEE K Tau PET $EARAISZM0

GDS x A R
B 95%Cl P
ADNI-LAN 0.1 -0.05~0.25 0.204
ADNI-EF 0.14 -0.01~0.29 0.064
ADNI-MEM -0.15 -0.27~-0.03 0.014
Braak | SUVR 0.33 0.18~0.47 <0.001
Braak 111/1V SUVR 0.25 0.10~0.41 0.001
Braak V/VI SUVR 0.17 0.01~0.33 0.035
Meta-temporal ROl SUVR 0.27 0.11~0.42 0.001
¥: PRIET APOE g4, IRIRZWRRAS . MBI SR EZHEFER: P<0.05 BG4 ¥EN.

4. 7Fig
4.1. EARWEELH

KT R G VAL T SSD 5 AB AR XS Tau Fufar SN FN DN RERI A AR o 255 3 ZEARIAE LR LA T7
[: 55—, A+ MEFESAT DI REAIICIZ D RETT TR I 72, 7R AB DR AT RE /& D\ A4 35 11 B 220K B R 5 .
%, fECIZThAE(ADNI-MEM) L5225 SSD 5 A (R E AL H AN, $s SSD AlfErE AR BT 5t 1
RIFHFEVER, MmsicizadE. 8=, 7¢ Tau-PET 54571, AB+4L7E Braak I. Braak I11/IV. Braak
VIVI J Meta-temporal [X15[¥] SUVR ¥R T+ . 50U, SSD 5 AB fEfTH Tau ROl ¥ 2P #E X HAE
i, $&7~ SSD FIREAE AB WREETS 5t e Tau BRIV G R, X —Id BV S #4821 B0 I B
FHOG, HEAENLHIA Rk — P I .

4.2.SSD 5 Ag 3t Tau SRR MM
AD Pt AT P R AT IO, HOR RIS — M B KR ATH B, R BLIUIA) AB BEHLAT Tau 4
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EFET E

C AR Y ST U (ETC I BN AR FE RS DL N B R[18]. R VML NN AB & Tau i
1 KA R 2R, (HBR SRR 22 (O EHE B, HoAth 5y R SR el BT X — I FE . AR AD 7EZAE B
o LR, 355 A 2 IR AT IR AR I R A G R P DDA DG [19] o AR T TEI A 4 SAAR SR PRI T LR
PRAARE IR 50 A Tau fir T 2 [ 7778 55 35 R BE[3]-[5] [20] [21], #-7<3WARTT g 7E AD -39 Tau B
O R R IEEEE R . thAh, BT — T SE R, GDS 19405 Tau F R B IEAHDC, HiXFCHk
TEVHEE T HEZk Tau fifif . AB-PET IR LA APOE H:[R 2 J5 {1548 B35 [22] . X LRI, IXFhAH G MEANAE
AB PHEEAMA T S E], TE AR BN A A U2 525 56 B . IX S5 RATHT 7T 45 MRS, #2718 SSD 7E AB
FHER 5t T RS Tau AR AFIE—E ORIE,  AITIINRI# 2R AT M 1, (H LR SR G A0 75 A i 92 3 —
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G, XL RELR, HACRER FTREA DR MRS #H3L0, I FTREAE S AD s BELEERE V8 ZE TR 1 5 7
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4.3.SSD 5 Ap FHAFIThEERI SN
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i, AB+ISSD+AMARILH 5 A ™ EFCAZ T M. X —45 55 Brendel %5 A I 171 BE V7 78 A —55[23], fil
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BE A EL P il £ RS B AR Z8RE IR 0 A, 78 =4 B U P 3R B S R SO AZANE 5012 N R [24] 0 Xk
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FEAL AR 22, BB IR AN FIR4E B AE AD s Bk R b T AE 22 5. VR, ARHIT AT SR A o T
wit, MELLBAH SSD 5 AR X HAF MBI ARG R . AR FEMB M BE V7T, LUISIUE SSD & 75 Refig il
DT Tau REGNFITHEE R . B, REAH T C45H] APOE e4 RE, HAKHAh AD <3 A
(W TREM2. CLU )N 7. IXLLisifL A e rTae 5 SSD Ml AB fETE AR, MIfisema Tau FELHEE . )5
CEWF R N RS A MBS R, DA R SSD 5 AB ST HARMIMLE], FEER TR H AR B L)
HfE

5. &g

AW AR T SSD 5 AB RS Z AR E L HAERH, —HILFEEHT Tau PIERALARIZHRE B4,
JEHAEICAZ I RESUS R I N5 . X —45 B oR, SSD nJREAE AB Y 5 NInE M LB AT Ae,

DOI: 10.12677/acm.2025.15102993 2149 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15102993

%

H#
=
it

NHAE AD FHIY BT AE W F AR AR T SCRFMEIESE . IX SR IHRIR SSD A AR N R A E B AD &
JRSE AT B B B R AR 254, I D] s 301 TSR S (1B ROk 7277 1

EESa
[1] Bateman, R.J., Xiong, C., Benzinger, T.L.S., Fagan, A.M., Goate, A., Fox, N.C,, et al. (2012) Clinical and Biomarker
Changes in Dominantly Inherited Alzheimer’s Disease. New England Journal of Medicine, 367, 795-804.
https://doi.org/10.1056/nejmoal202753
[2] Barnes, D.E., Yaffe, K., Byers, A.L., et al. (2012) Midlife vs Late-Life Depressive Symptoms and Risk of Dementia:
Differential Effects for Alzheimer Disease and Vascular Dementia. Archives of General Psychiatry, 69, 493-498.
https://doi.org/10.1001/archgenpsychiatry.2011.1481
[3] Tommasi, N.S., Gonzalez, C., Briggs, D., Properzi, M.J., Gatchel, J.R. and Marshall, G.A. (2021) Affective Symptoms
and Regional Cerebral Tau Burden in Early-Stage Alzheimer’s Disease. International Journal of Geriatric Psychiatry,
36, 1050-1058. https://doi.org/10.1002/gps.5530
[4] Babulal, G.M., Roe, C.M., Stout, S.H., Rajasekar, G., Wisch, J.K., Benzinger, T.L.S., et al. (2020) Depression Is Asso-
ciated with Tau and Not Amyloid Positron Emission Tomography in Cognitively Normal Adults. Journal of Alzheimer’s
Disease, 74, 1045-1055. https://doi.org/10.3233/jad-191078
[5] Gatchel,J.R., Donovan, N.J., Locascio, J.J., Schultz, A.P., Becker, J.A., Chhatwal, J., et al. (2017) Depressive Symptoms
and Tau Accumulation in the Inferior Temporal Lobe and Entorhinal Cortex in Cognitively Normal Older Adults: A
Pilot Study. Journal of Alzheimer’s Disease, 59, 975-985. https://doi.org/10.3233/jad-170001
[6] Rapp, M.A., Schnaider-Beeri, M., Purohit, D.P., Perl, D.P., Haroutunian, V. and Sano, M. (2008) Increased Neurofibril-
lary Tangles in Patients with Alzheimer Disease with Comorbid Depression. The American Journal of Geriatric Psychi-
atry, 16, 168-174. https://doi.org/10.1097/jgp.0b013e31816029ec
[7] Lyness, J.M., Chapman, B.P., McGriff, J., Drayer, R. and Duberstein, P.R. (2009) One-Year Outcomes of Minor and
Subsyndromal Depression in Older Primary Care Patients. International Psychogeriatrics, 21, 60-68.
https://doi.org/10.1017/s1041610208007746
[8] Horwath, E., Johnson, J., Klerman, G.L., et al. (1992) Depressive Symptoms as Relative and Attributable Risk Factors
for First-Onset Major Depression. Archives of General Psychiatry, 49, 817-823.
https://doi.org/10.1001/archpsyc.1992.01820100061011
[9] Cuijpers, P. and Smit, F. (2004) Subthreshold Depression as a Risk Indicator for Major Depressive Disorder: A System-
atic Review of Prospective Studies. Acta Psychiatrica Scandinavica, 109, 325-331.
https://doi.org/10.1111/j.1600-0447.2004.00301.x
[10] da Silva Lima, A.F.B. and de Almeida Fleck, M.P. (2007) Subsyndromal Depression: An Impact on Quality of Life?
Journal of Affective Disorders, 100, 163-169. https://doi.org/10.1016/j.jad.2006.10.010
[11] Lee, GJ., Lu, P.H., Hua, X, Lee, S., Wu, S., Nguyen, K., et al. (2012) Depressive Symptoms in Mild Cognitive Impair-
ment Predict Greater Atrophy in Alzheimer’s Disease-Related Regions. Biological Psychiatry, 71, 814-821.
https://doi.org/10.1016/j.biopsych.2011.12.024
[12] Zhang, C., Li, B., Ng, K.P., Huang, G., Wang, X., Kong, M., et al. (2025) Plasma Neurofilament Light Chain Mediates
the Effect of Subsyndromal Symptomatic Depression on Cognitive Decline in Older Adults. Frontiers in Aging Neuro-
science, 17, Article 1547394. https://doi.org/10.3389/fnagi.2025.1547394
[13] Wang, Z., Shen, X., Ma, Y., Ou, Y., Dong, P.Q., Tan, P.L., et al. (2021) Associations of the Rate of Change in Geriatric
Depression Scale with Amyloid and Cerebral Glucose Metabolism in Cognitively Normal Older Adults: A Longitudinal
Study. Journal of Affective Disorders, 280, 77-84. https://doi.org/10.1016/j.jad.2020.10.078
[14] Wang, Z., Sun, Y., Ma, Y., Fu, Y., Hu, H., Xu, W., et al. (2022) STREM2 Mediates the Associations of Minimal De-
pressive Symptoms with Amyloid Pathology in Prodromal Alzheimer’s Disease: The CABLE Study. Translational Psy-
chiatry, 12, Article No. 140. https://doi.org/10.1038/s41398-022-01910-4
[15] Yesavage, J.A., Brink, T.L., Rose, T.L., Lum, O., Huang, V., Adey, M., et al. (1982) Development and Validation of a
Geriatric Depression Screening Scale: A Preliminary Report. Journal of Psychiatric Research, 17, 37-49.
https://doi.org/10.1016/0022-3956(82)90033-4
[16] Marc, L.G., Raue, P.J. and Bruce, M.L. (2008) Screening Performance of the 15-Item Geriatric Depression Scale in a
Diverse Elderly Home Care Population. The American Journal of Geriatric Psychiatry, 16, 914-921.
https://doi.org/10.1097/jgp.0b013e318186bd67
[17] Bertens, D., Tijms, B.M., Vermunt, L., Prins, N.D., Scheltens, P. and Visser, P.J. (2017) The Effect of Diagnostic Criteria

on Outcome Measures in Preclinical and Prodromal Alzheimer’s Disease: Implications for Trial Design. Alzheimer’s &

DOI: 10.12677/acm.2025.15102993 2150 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15102993
https://doi.org/10.1056/nejmoa1202753
https://doi.org/10.1001/archgenpsychiatry.2011.1481
https://doi.org/10.1002/gps.5530
https://doi.org/10.3233/jad-191078
https://doi.org/10.3233/jad-170001
https://doi.org/10.1097/jgp.0b013e31816029ec
https://doi.org/10.1017/s1041610208007746
https://doi.org/10.1001/archpsyc.1992.01820100061011
https://doi.org/10.1111/j.1600-0447.2004.00301.x
https://doi.org/10.1016/j.jad.2006.10.010
https://doi.org/10.1016/j.biopsych.2011.12.024
https://doi.org/10.3389/fnagi.2025.1547394
https://doi.org/10.1016/j.jad.2020.10.078
https://doi.org/10.1038/s41398-022-01910-4
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.1097/jgp.0b013e318186bd67

EFET E

(18]
[19]

[20]

[21]

[22]

[23]

[24]

Dementia: Translational Research & Clinical Interventions, 3, 513-523. https://doi.org/10.1016/j.trci.2017.08.005

Braak, H. and Del Tredici, K. (2015) The Preclinical Phase of the Pathological Process Underlying Sporadic Alzheimer’s
Disease. Brain, 138, 2814-2833. https://doi.org/10.1093/brain/awv236

Tune, L.E. (1998) Depression and Alzheimer’s Disease. Depression and Anxiety, 8, 91-95.
https://doi.org/10.1002/(sici)1520-6394(1998)8:1+<91::aid-da14>3.0.c0;2-m

Gonzales, M.M., Samra, J., O’Donnell, A., Mackin, R.S., Salinas, J., Jacob, M.E., et al. (2021) Association of Midlife
Depressive Symptoms with Regional Amyloid-B and Tau in the Framingham Heart Study. Journal of Alzheimer’s Dis-
ease, 82, 249-260. https://doi.org/10.3233/jad-210232

Moriguchi, S., Takahata, K., Shimada, H., Kubota, M., Kitamura, S., Kimura, Y., et al. (2020) Excess Tau PET Ligand
Retention in Elderly Patients with Major Depressive Disorder. Molecular Psychiatry, 26, 5856-5863.
https://doi.org/10.1038/s41380-020-0766-9

Talmasov, D., Johnson, A.S., Brown, P.J., Provenzano, F.A., Lao, P.J., Marder, K.S., et al. (2025) Depressive Symptoms
Correlate with Tau Accumulation Rates in Amyloid Positive Adults. The American Journal of Geriatric Psychiatry, 33,
756-769. https://doi.org/10.1016/j.jagp.2025.04.207

Brendel, M., Pogarell, O., Xiong, G., Delker, A., Bartenstein, P. and Rominger, A. (2015) Depressive Symptoms Accel-
erate Cognitive Decline in Amyloid-Positive MCI patients. European Journal of Nuclear Medicine and Molecular Im-
aging, 42, 716-724. https://doi.org/10.1007/s00259-014-2975-4

Pietrzak, R.H., Scott, J.C., Neumeister, A., Lim, Y.Y., Ames, D., Ellis, K.A., et al. (2014) Anxiety Symptoms, Cerebral
Amyloid Burden and Memory Decline in Healthy Older Adults without Dementia: 3-Year Prospective Cohort Study.
British Journal of Psychiatry, 204, 400-401. https://doi.org/10.1192/bjp.bp.113.134239

DOI: 10.12677/acm.2025.15102993 2151 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15102993
https://doi.org/10.1016/j.trci.2017.08.005
https://doi.org/10.1093/brain/awv236
https://doi.org/10.1002/(sici)1520-6394(1998)8:1+%3c91::aid-da14%3e3.0.co;2-m
https://doi.org/10.3233/jad-210232
https://doi.org/10.1038/s41380-020-0766-9
https://doi.org/10.1016/j.jagp.2025.04.207
https://doi.org/10.1007/s00259-014-2975-4
https://doi.org/10.1192/bjp.bp.113.134239

	亚抑郁状态与Aβ在Tau沉积及认知损害中的协同效应
	摘  要
	关键词
	Synergistic Effects of Subsyndromal Depression and Amyloid-β on Tau Deposition and Cognitive Impairment
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 研究人群
	2.2. 神经影像学采集与PET预处理
	2.3. 抑郁量表评估
	2.4. 神经心理量表评估
	2.5. APOE基因型测定
	2.6. 统计学处理

	3. 结果
	3.1. 一般人口学特征
	3.2. 认知功能分析结果
	3.3. SSD与Aβ状态对认知功能的交互作用
	3.4. Tau-PET结果分析
	3.5. SSD与Aβ状态对Tau-PET的交互作用
	3.6. 敏感性分析结果

	4. 讨论
	4.1. 本研究的主要发现
	4.2. SSD与Aβ对Tau沉积的影响
	4.3. SSD与Aβ对认知功能的影响
	4.4. 本研究的创新性和局限性

	5. 结论
	参考文献

