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Abstract

Objective: The association between hypnotic drug use and the risk of Alzheimer’s disease (AD)
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remains controversial, and whether clinical risk factors and genetic susceptibility can modulate
their relationship has not been fully clarified. This study aimed to explore the correlation between
hypnotic drug use and AD risk, and to analyze the modifying effects of clinical and genetic factors,
so as to provide evidence for clinical safe medication. Methods: Based on the Alzheimer’s Disease
Neuroimaging Initiative (ADNI) database, a total of 1520 dementia-free participants with an aver-
age age of 73.32 years were enrolled in this study, including 90 cases with a history of hypnotic drug
use, and 322 AD cases were recorded during the follow-up period. Cox proportional hazards regres-
sion model was applied to evaluate the relationship between hypnotic drug use and AD incidence
risk. Multiplicative and additive interaction models were further constructed to explore the inter-
active modifying effects of comorbidities, combined medications, and APOE ¢4 allele on the above
association. Results: Users of hypnotic drugs had a significantly increased risk of AD (HR = 2.37, P <
0.001). No significant multiplicative or additive interactions were found among comorbidities, con-
comitant medications, and APOE &4 carrier status for the association between hypnotic drug use
and AD risk. Conclusion: Hypnotic drug use is a potential risk factor for AD. Clinicians should pay
close attention to the potential cognitive impairment risks caused by long-term hypnotic drug use
and standardize the clinical application of hypnotic drugs to reduce the incidence of adverse cogni-
tive outcomes in elderly patients.
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1. 518

BEE N D Z WAL RR S0, ] R Dk BR9 (Alzheimer’s disease, AD) i 4 BRA IE DA Bk, Att4
BRIT 545 R R R UTE A 1] PRt SRR BRIRE it BivkE] 2050 4 Em A BCR G 2 1.52
2.[2]. HET, F/RIHEFERE MR Z G AR F B, BRIk, R FET 0O AT SO 1 £ 5 PR 2 068 35 T By
AT AR A EEE

HEAR FEAS 2 AD 1 B a3 2 — o BERRZX AL FHAGIN A B-UE 0 #F 28 F (AB)FI tau 21 I RTE FR, 1
ARG A S H DR, ARG N AD XU [3] . FRERRZ 4 72 i PR VB 97 SR AR (1 4 FH 2454, BT 4 Bty T A58
e LR ZE SR [4]. (HIRY BOC THEARZGMIE 5 AD &% KU R R BRI AL S5 ik AN g —, =%
AR A AAAE G 1o

WeAh, BEAR RS S AL REHAR . oM M B AR 5 2 A8 MR [5] [6], 5 L3k FRoge s ¢
MIGIT A RS SR it R . SR, LA TF R 2 RETHIRZY S AD WG BEECE, &b
WS Bpom . A IFZ —H RBIBHE . AD R A2 e R SR R EER[7], %%
JEEE I E &4 (APOE ed)S5Ai L[R2 AD O A B B A% M R 38 2 — o (HZEE R 2 B IR IR 2 Y 5
AD KiK. H TG L ie .

BT R RBUR S AR, AWFFEET ADNI B, o HriEIRZ Y H 5 AD K XU SRk,
Hmd ek AR E, RAILEI . & 2 5 APOE &4 S5 BRI — 34 KRB RLRL, LRSI
KRB 2R . ARG R B EMIRZY S AD I CMERT TR, NEE AN RIR A2
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2. MIRMEMGE
2.1. ANEkiR

AT TR KR T ADNI A JLEHRE FE[8], R s 8 . AR R I R BE U5 BdiE « i BAFITE
59 M T ESEZIAE , PINFES 55~90 . ZHEFR =6 4. BB I B ASE, HE
PG IR EAN A R G0 AT 0T S E RS AR R . T SR B AR HE A D VRS AR A
RO, G—BEENDSRAE. FZis. BRI R SOk . A SR (I 75 & ADNI RILYE, ™
FOBIE (F/REREE ) - GCP & HIPAA BRAMRA RN, S E A aw i, T 2ik#Hoss
FntE R R

2.2. EIRZY)

AHIT T HERRZ P (A5 A5 2R ADNI B 22 R I 2500 S S0 o AN FEN N FRD I PR s A4
R2, BB RN Z RIENRZGY), HERRIE I 25 KA =5 I 25

23 HEBER. £RBYE APOE £EE5rE!

AHI SN S R R A FE I AR WAL B . FEBEF 25 [ APOE ¢4 %K. RIRREL &2 5%
A A A P 5 5 B o 22 K o 1) A5 BRI AH DG 2% H 2558 40 s PIASSE RO L 2 AR AR S 3R 3 AT VP A s A REE
PR PRGSO ERE A BT IR . FEIRA . mIi g w5 A IAE A o 25 vh 25 3t B i T 32K
i H AR R 1 RE A8 51 I IR IE S e« WF A O PR E FH 2515 S 4R HUE ADNI B3 e B 20 b dEAL ) 2575
L, APOE FEXK ALK HE rs7412 F1 rs429358 AN A% R 22 A AT s Asr il 45 540 52 [9]

2.4. FIRRGRRISISHT

BA 7R BRI A 32 W 4 e 22 P -5 2 R Tk T i B B R R BRSSO W = e 48— At il
MARRELS MM E AR ESIR . INFIIREED DL HH A TS eI 58 FE -

2.5. Gt oA

IR AR RSO, B R A H S R ZH . BT R, 2 88 Rk 13K
(Bt R, HE BT PRk, B ERHNE £ RlEERE, HEX R t i .

K H Cox E A AR (=] S 8 A A i IR 25901 FH 5 AD 009 U (19 OB, TF B XU EE(HR) A2 95% B {5
X[E](Cl), it Schoenfeld 5k 7246 56 30 1iF Lo 5 AR AR 1 o >R A I MEZR DAL (IPW) B2 TR 2R R) B 2R TR A 14
ST R 4573 TR AR i A EE R AT AT AL B, e T AT A A S AL Cox [1)H, SRS AR AE R AR IEA 5
RIWTT Z AT . NIRRT EAZMBN, FEIIAL Cox B b 5| NA2 B IRJT JE ek 8 B4 H

[, f&Bh R #44 interactionR F2 7 Gk 47 Nk A2 B4 #7, 3 Delta 75 12 v S AR 8 40X (RERI)
VAPK L A5 (AP) K B3 [F) 48 £ (S PEAl 22 HALR[10]. 24 RERI B¢ AP 1] 95% CI A3 0, 8% SI 1 95% CI A~
BE LB, FERAAE R E AR INAS EAEF

AHFFER 5 BB BB R A . B 1 ARG, M. ZUHFEE & APOE &4 IR
B 2 FEARAY 1 JEA B — P ARCIE AR HIAR. AR R BESROE. MR SR, R e A
B B 3 DN PUMARZG . BEREZG . BUi/ AR AT RS & HFRARE . A St
Hr¥ILE R A 58, R IRk ER e N, 24 P < 0.05 BN Z R BA S it5 & L.
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3. &R
3.1. AN ANBEROEAFFE

AT AN 1520 Fil B L. To R IR T 5, Forh fERZ5 P i 3 90 f4l, ARfdE 3% 1430 f, F
YIbtivh 3.84 4, BEUGHAMRI L RIF A 322 1] AD. BFFE ABEILLRAFAE W 1 ok, dLlant bhas SRR,
AT IR AT, HZGE N Lotk G HETE S, SRR 00, RS M O BRI R AR 2 B 2%
W, HPUmEs 2R IR LB i, IR IE LR AR 1) 2 ¥ B S it (P < 0.05).

Table 1. Baseline characteristics of the study population

=1L ANBELAHE

RFIE RIRZGYERE REIRZG M P P14
i 90 1430

aa 73.00 (6.86) 73.34 (7.07) 0.661

HHE TR 16.54 (2.90) 16.13 (2.75) 0.171

M A (%) 53 (58.89) 631 (44.13) 0.006
SRHIE IR (%) 30 (33.33) 80 (5.59) <0.001
FIABAER (%) 34 (37.78) 277 (19.37) <0.001
£ELEAEIR (%) 17 (18.89) 82 (5.73) <0.001
NERE(%) 24 (26.67) 517 (36.15) 0.068

W JR 995 (%) 5 (5.56) 123 (8.60) 0.313

%3 25 1 (%) 3(3.33) 53 (3.71) 0.854

5 1M1 (%) 16 (17.78) 294 (20.56) 0.525

i LA (%) 43 (47.78) 650 (45.45) 0.668
BUAR 259018 FI 5 (%) 46 (51.11) 326 (22.80) <0.001
R b 2545 FH 2 (%) 3(3.33) 113 (7.90) 0.113
VT ZE 25158 Tl 2 (%) 50 (55.56) 714 (49.93) 0.301
U 2541 1 & (%) 46 (51.11) 596 (41.68) 0.079
APOE &4 #5717 % (%) 39 (43.33) 611 (42.73) 0.910

3.2. EIRAYERS AD XERE

AR 73 2R E A WAL R AL (IPW) ] Cox [EIAREAL, M EiRZG M H 5 AD &9 XU ()
K. B 1AURS IE N P HigtB R R, 25 R BoR i - AEAR 25 2 B 3& T AD & XU (HR = 2.50, 95%
Cl: 1.57~3.96, P <0.001); 1/ 2 fEA% LAY 1 A% & IR Al BN &8I0, SRIRALR /MR FEIR(HR = 2.34,
95% Cl: 1.49~3.69): B2 3 2[R IEILK 5 & H M2 )G, 3 KRB E £ 7E(HR = 2.37,95% Cl: 1.51~3.71,
P <0.001) (L7 2).
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Table 2. Association between hypnotic use and the risk of Alzheimer’s disease

F 2 ERAMERS AD 2% XFEHY KB

RIS IPW fnA 7Y
HR (95% CI) P HR (95% CI) P{H
Model 1 1.91 (1.22, 2.99) 0.005 2.50 (1.57, 3.96) <0.001
Model 2 1.97 (1.23, 3.14) 0.004 2.34 (1.49, 3.69) <0.001
Model 3 1.97 (1.24, 3.15) 0.004 2.37 (1.51, 3.71) <0.001
3.3. EIRAYERSHERRVFESMERZE
Table 3. Multiplicative interaction P-values between hypnotics and comorbidities
=3 ERAMEHLBERNFEZEP |
LB M1 M2 M3 IPW AR ZE B, P AE
RBRAEIR 0.210 0.707 0.683 0.679
HIALREAR 0.157 0.632 0.423 0.227
FEIBAREIR 0.744 0.281 0.289 0.164
JEL R 0.230 0.471 0.531 0.381
S 0.863 0.571 0.710 0.234
i 2% e 0.227 0.629 0.429 0.066
o 110 it 0.635 0.828 0.310 0.412
o 1L 0.405 0.242 0.837 0.484
Table 4. Additive interaction between hypnotics and comorbidities
F 4 ERAMSHBERIOMERE
LB RERI (95% CI) AP (95% CI) Sl (95% CI)
e HRREAR -0.30 (—1.69, 1.10) -0.29 (-1.89, 1.30) 0.02 (0, 1.01 x 10%8)
FARIEAR 0.95 (-1.06, 2.96) 0.34 (-0.21, 0.90) 2.18 (0.42, 11.46)
FEBREIR ~1.11 (-3.01, 0.79) —0.86 (—3.15, 1.44) 0.21 (0, 33.22)
Jilabiis —0.84 (—2.34, 0.66) —0.90 (-3.32, 1.53) —
VIR —0.50 (—4.67, 3.68) —0.25 (—2.84,2.34) 0.67 (0.01, 42.19)
ki 2 e 2.53 (—4.47, 9.52) 0.54 (—0.18, 1.26) 3.15 (0.39, 25.52)
o 110 At 0.94 (—1.49, 3.36) 0.37 (-0.30, 1.04) 2.57 (0.30, 22.05)
o 1L 0.29 (—1.50, 2.08) 0.13 (-0.62, 0.87) 1.30 (0.25, 6.77)
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PF AL HEERINA 3. AR 1, B 2, B 3 BRIEIRARK R, JRE & MR AL (IPW) b 2
Jeis H LIE R S N Y SRVE S L P B #>0.05, ARG B IR AL AN . AR AR
FIL AL A RORFE—E(R 4) o H LI B A AUX S (RERI) . JH P L5 (AP) 95% CI #4455 0, By
[FITEH(S1) 95% BE X M E 1, TREFMMAZH. FREIRITR, KIR. EAERER. O & AR
AL, WERRZGYIME 5 AD R KR IR GG 2 E BT AE

34. ERHYIERASHAGYNRESMEXE

AR FEHE— P T EEREZG M) ST/ IRty T R E5H K BUIMAR 25 DU 3 5 1 FH 24 5T (AR 26
Y5 AD B KU R BRI RS, B Tfeid 5 ik A R BEAT I, S5 R WA 5. K 6.

FELBAR IR B RRIEREF R, IHFEGEHFIMBPW) e, TUSEEIFHIZ3RiEAL
H PAE>0.05, RMEERI L IEALH JINEL ARG ZAFT, PUSEE IF 25 (AR 20X (RERI)
JHPE L5 (AP) 95% B 15 X M35 6L 5 0, ¥ Al 4(SI)95% E 15 X M3 a7 1, ol 2 03 AR AS BAE
o $EoRBEREZG . P /MRET . TR RGNS 23R B2 BIREIRZGYEN 5 AD KK
o P SR IR o

Table 5. Multiplicative interaction P-values between hypnotics and concomitant medications
=5 ERAMEERAYNTEZEP &

LHZY) M1 M2 M3 IPW IR 2E B, P {H
K2 0.985 0.640 0.825 0.299
L/ MR Z5Y) 0.125 0.120 0.300 0.748
v T 25254 0.173 0.247 0.197 0.217
B2 ) 0.184 0.492 0.642 0.110

Table 6. Additive interaction between hypnotics and concomitant medications

6. ERAMSHRAGYMERE

LAY RERI (95% CI) AP (95% CI) Sl (95% CI)
Bee W 245470 -0.50 (-3.51,2.52) -0.36 (-3.26, 2.54) 0.44 (0, 900.4)
i MR Z5Y) -1.03 (-2.67, 0.61) —0.84 (-2.55,0.87) 0.18 (0, 9.88)
fhy T 2254 -1.13(-3.10, 0.84) —0.66 (—2.08, 0.76) 0.39 (0.06, 2.33)
U254 0.78 (-1.26, 2.82) 0.28 (-0.33, 0.88) 1.75 (0.39, 7.75)

3.5. IRBMERS APOE ¢4 RESMERE

AW FCRE— 5T APOE ed S5 47 FEDR G IR 2595 AD R W SRS IRIE FH . ik 5 mikac B
GERN K 7. £ 8. TR H R, GBI 1, HEIR 2, B 3 IR IE TR 2% I A TR ANAL(IPW) Ak B
o, =R H P KN 0535, 0.475. 0.662, IPW INBUERIZZ B P {1l N 0.227, WS iHH#%ER.
WA B, RERLL AP J2 SI 1) 95%E A5 X [ A A I HH i 35 (58 HARFAIE, AR %2 3] 56l 25 (R AH N A8 BLAK
Nio FIRZERHRIR, APOE ed S50y 5 R A GE A X HEAR 254 8 5 AD K95 R 1) SR I AR B A TV
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Table 7. Multiplicative interaction P-values between hypnotics and APOE &4
7. R4S APOE o4 WIRAX E P &

M1 M2 M3 IPW IR AZ B P {H

0.535 0.475 0.662 0.227

Table 8. Additive interaction between hypnotics and APOE ¢4
7 8. HERZYS APOE o4 HIMNAR E

RERI (95% CI) AP (95% CI) SI (95% CI)

0.47 (0.13, 0.81) 3.09 (-0.56, 6.73) 2.27 (1,5.17)

4. ¥1ig

ARHFFLEET ADNI B, FRF T HERARZGA 8 FH 5 B 7R i BRO JR00 IRURG: (1) DR BB, R I I afevk 5 n
PASH, HHTIERER . & IEHIZG K APOE g4 SRR — & SLBET ARSI ME I . R FE 45 B SR, fEIRZG
P FH T SR E BN AD KA RS o B8 LA A ILE LIRS A T FH 24 Rost Al KU R R A7 i
BER .

FIAT, MEARZ595 AD K0 K A SR AR MR G —. RIS HERR 2547 55 8 S5 XU
BEINAR DR [11] [12] {8 AT BIF 7078 A 12 VR A% DN 38 00 B i 5 W JE R B, 8 SR B I S o 35 L 42 9 2k [13]
[14] o A FCIEIL 3 Z AR IE N 1 22 4FAE S 38045 DH 38 A w0 BIE0 18 1 X M e B & I FH 2 SRR [ 2R,
RoNEIRZYE I AD R B E TR, SRR EIRZY T RS AD KA REL.

EURT, fEARZG Y8 g & XU ) LR ML v A sE A B . (IR 25 4 mT RE PRI S w4 e S v
BRI N PR AR, BN ThEE, INE N KIREAS[15] [16]. RN, 5 S50 2 BRI (AR 24
P AT 1 g X Tau 85 (A RO R BRER AL, NG Y AB BEHSR H IR [L7] [18], AT i 25 5 B /R 2% R
A AR TR FR AR AL . X BEHLI PR, (AR ZG P r] R IE T 2 SR AR A kNl ae,  HEARIE R HLHI
A Rt — R TN LASEIE -

SRR FIHR IR R SR O FE S5 RS M S AN R R B AR A I N Th B, [RIINEAE DGR YT 2
VIR RES 5 A RG R RE[19]. AT 4E R EIR, RVELRH WURE O BREIR « /O 1M S ARt
P, CARBEREZG . BUll/MRZG. PUIERZI SR &5 FH 2 IR 2G9S AD K09 U IR SR TR AF 7 2 3
BN . 3X T BB W AR 2540 (K1 D RH83 35808E mT REAR G AT, (HIX T RESZ IR T SiHIhak, 7525 AfF
ARPIRFFKAESL o BhAT, APOE e4 JE DR & HIUR PERT /K Ik it BRI7G B B SR8 A% f I R 35 2 —[20], 1EARHIE
t, TRTREE RN HAER, SR M EEE] APOE o4 SHEHRZGWIAH X AD KUK ) B E B MEH . X2
R R 24 P08 s 7 SRR 0/ FH T 6 58 2 Al T i & RGE s, AR AN Ast A% 5 MR 1 22 57

AT RN SRR AT R 254245 % . BExt rp 2 R iR B, IR T TR A AL
AMRACTE I, AR SR A EAT T A S R 2T I B G BRI [21] o TR AR K e DL SE A 25 1 H
&, AREUE. (a2 R, WK S F 2 RV A A B, D0 B PR PR B KA
R BRLAY), BRI AD K IAKI[22].

KRFFAFAE—E N RTINS ADNI BHEFE, BEVIER . 2R FERIRI A5 2 Wibr itk
Gi—, FARFEAE. MRS S WA, 28 T IRKE WAL B8 &FH 2 & APOE &4
AL FERIE AR 2 S AD KB SR I TEE M. SR, ABFARMAAERRE. B0k, KRN
AEEE NS T, AXFEIESEoRetE, IR RRE R, Bk, KFREARD, RIMLFEAR
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[FIGERR 25 . P 245500 S F 2 I 7R B - RN DR Ao AR SR AT I o DR AR I P A28 A B 7 7 s B AL X
MRIGIGUE R OCHR, I 4 SR I 2500 |2 SRR SR 00, — PR R EIR 2 RE ) AD KAL) BLARHL
B

5. &

AWEFEEET ADNI el e, S 1 AR 2 (8 -5 0 2R BRIV A DRI PR SR Tk K LTS 1 AR AZ K
Rz, a8 RITr, MIRAYMEM T EZETHE AD JOm . FESINELEER, KIR. LBEEH. O
o ML S AR L S o PR 8 FH G IR 25 DL S APOE e4 AR LIk SCHG™ A R E B IIER . 25k, I
PRET X o E R RIR AT R 25 T Hi,  RR i AVE IR ZG M RO A, R D K . R BT AL 7R
BE— A GRS A FI 2515 8 S FE RN S50, A T VAl (R AR 24 0 PR ot SO S 4 4 XU

SE
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