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[ Abstract] This paper introduces the concept, characteristics and role of digital therapeutics in the prevention and treatment of

cardiovascular disease,enumerates their applications in the management of common risk factors and secondary prevention, and points out the

challenges and optimization measures,with the aim of providing references for conducting relevant studies in the future.

[ Keywords] Cardiovascular disease; Digital therapeutics; Risk factor; Secondary prevention; Disease management

Bt o LN 0 A e DL SOt B AR 7 =X
B A 910 L 90 ( cardiovascular disease, CVD)
fal R Z B AFEE K, CVD B At 2R 2 K
FE P Y 2 R R AET AL L P, CVD (Y,
HRAEC2016 KU 1055505 T 16 A SE A R ) >, W
A HE R IR B PR | BERR 5 CVD fEf N R K2
BT SR EC TR TT Y, A A — G IR it 2 i R
it CVD Wy 3, CVD BF 2K E2n — 9
T AT LARGAR O I 45 56 1= P IR A 5 14 XURG: , O i 3
SR BRI R RS BEIR AR SR, o T R U
AR AL GE B 7 B AR TE I s BRI, T ik hy A d it
Foh HELE A AR R A BT A
P 1 o 0P AR e 3K B0 ) A0 T = 2 T T, AT T
Wi B HAATT & FEIE " AR SR TR IR
HYRE R TE CVD BiiG A 65, 10 iR AR 5 UL CVD
P86 PR 28 B — 9% 0 B A8 B A 0 SR R s R THT I 7Y
PR B ARAAE T, B TE AR T AR GRS 2%
1 #FJTERAN CVD Bhig

BTV R H B AR BR B Y R T U Y T
T, HAF B E I I RN T 260 A B R, A R AR

EL£WmA . WWIIARHIT A RB= 3 4 R 40 H (24NSFSC2970)
BIS1EE 4075, E-mail :619087296@ qq. com

FURFREE T —DEHE AUNA & R4 EBEST Ik
SALE T 61 BT R R BT R BT YT Y i
— I, 5 AR, RO R LU A A
(1) B gl 80797 vk 2 AR D B 7 e 1Y 1)
T ER BT HLEC A N b AR 1) R AR 2T
Med5 ., (2) BETIRIEE IR, B0 fh s 248 i
IRIAEH IR, R BHEEARE . (3) BFXF A B — %
T U 2 HA R IR T — BT HOE R fLR YT
B RV B T

BT UL EARR BCET I CVD ZRE BRI T
B FHL, KA 2 J5 AR, (1) B0 1 72 W A A7
fitt, JEGBF LA DR VI I | b | 04 R £
i BEIRB S | A H 45 2 A S 800] DL 2 ) 45
I A LR S T AL, (2) BRI AEH
ML O £ 52 B R K R O T 2 4R
B SCE RO OB TELIZIT 2RI (3)
AT TBAL T7 o MR A R e R R T BN AR T
WAL Tr , EL4G 259 s B R R O O B I
o (4) REEZ A BUMET-6 8 2 A Ry B
HEZRA S L, XSS YT Ik 55 8 i W H (application,



AR 2E I 2025 4F 4 A5 46 555 4 ] Adv Cardiovasc Dis ,April 2025, Vol. 46, No. 4 - 295 -

APP) N THRE LIRS AT R S5 48 - AR ke 51
B, A A AT G 259 | 184 s AT VA
B, F LR & ARG T P0G P 5 R
D
2 BEFEEERCVD EhREZEEHANFR
bEids
2.1 WRYE

FTFRRETFHL APP B ECFYT 5 vl BE & —Fh ol it
VPRI L E A, Webb %58 5@ 14 Quit Genius
APP 2hy 556 {51 W K 58 25 B At 2 1 A0 | 02 L BR
BRI — X — B 5t 45 T TR A8 AT o AR Bl U
ERADAFBRFIT A BEIN 7 d PR AR E
B H RN L3N 15. 8% , WFFR 45 R 5 74. 0% ) B3
ARzl FHFHL APP, A B KR M, Noda 45 FF
JRI—ITANA 3 478 11 1 WA £8 257 %) T JEE P AT 9
PR, 3T Ascure APP AT I AR ZE A (1 H 3 BRI
FETRAL Ty WAL 28 B2 A8 T TR, 25
S8R B R IR A, 24 TR B R 22 K R
64. 8% , L IR NN 70. 7% (B AL FiT A BIr
B, BT B TR0 LU AT R 97 vk S DB i 52
TR, i T 8 AT hy e AR 2 N B 1 G T
5 £ RO B FR A AN L T
2.2 PBREFAMBERE

FHL APP E 80797 v A5 BRAE Bk A0 1M B S A
FIE R, N IRE 18 sh fAT b AR (9 22 J T A=
W, Moraveova 250 I J& A9 — I BE AL X I
55,100 FIRE B B & (A /OB PRIR ) # % Vitadio APP
AL E S R R AR B AR E A
ShAEZ )71, BT 3 S H 6 A H AR R, L
AT 2 A R A T iR A 1 T X T A
AR R, FLIAR | IR 45 Ar el 35 i &, 5y — I
WF5E M A I T THL APP AR B 1A ST %
MR H 130 BB A4 B9 %2 ), 8 4 Calomeal APP #2
T C TR & | B RS 3h 0 20 E A, 2 H An
IR BRER R it 45 Fi R, 6 A s 2 R AR
JEE M 8 1A [ K ST B PR 5 %o B 2 B 2 AR
I BT AR 22 T T Y A 3 =X AT S [ A
FEL PRI S, L3R 5 44 7T R ZE e 55 1M A 45 B AL
BRTE SR
2.3 smE

2021 4F, H AR B YR 6 HERB 207 7= Sh 18 & 1L
BITHEIARE, Kario 45 % i1 HERB APP 2 390 f4i]
HRARYT I 1R IR R R A R A B 76 O U B,
FEXTERFEN G AR B | R FIR VS B8 A R e
J16 AT, BV 12 R BT R AR

24 /NI SNES LT 12 %8 00 H 5 68 1 48 LA PR A
TF&2.4~4.3 mmHg(1 mmHg=0. 133 3 kPa) , Hih
AHERAE B SRR, APP 2 5 3R5K 98. 1%, T4k
Hh TR 1 R S I PR ATE 9 0 R RAFRUR ME =
SR — 30 A 0 N T X 514 R KR
PRI B E AT T 1 AR R B U7 , 38 52 S 1l
FIRMEI | BARME e 2GR BN A0 (18 555
—RAZE A B, 45 R B R SE LR IR > 140 mmHg 1)
159 i 8 AE R 26 JEII iR 3 2R R 87. 4% , W 4k
FEREIR 5877 ik S 5 R IE A, T AT 2T i
JE S5 T R BT R TR A A A
B I AR A — BT T B, (R R R AT 5 T R B ALK
TR PRI ST — 2D B0 IE
2.4 HERA

H AT Z I R FE AR T 5077 248 2 BB PRI
PR P R B R Y, — R
FIFRXT 2 RUBE PR BRI B R G A A
Bt BB, 82% (23728 ) 14 B AILXT HEAF 5 45 1 Ak i 21
FEH Alc(glycosylated hemoglobin Alc,HbAlc) ZKF-H)
FRARAE D RN, H 5% MU BRA L, BeE ik T+
TRy HbAlc [ W B K, 8 M 15 1 990 5 B B OE A G
Agarwal 55" FF i 1) — 00 B S 5 Bl AL B 5T, A
FH BlueStar APP iy 110 1] 2 BUAH GG H & 4R AL E N
25 MBI K8 Bh s 5 A T R, BT 6
Jagi R s T 55 A HbAle %A B E 2R,
AT REIA P TR 0 B 2 5 B (46. 4% W 3 il
ZRFREIH <10 d) o XSS RN S 4T Ik
AT FAAR 2 AW PR H 3 1Y HbA e 7K LA 25
TR 05 T TR B | AR X R 7 i A R AR
PEBYIAE
2.5 EEREZE

Somryst J& 55— TR YT N8 P 2% B AE 1 4L
T O 7 ik e T R B PN 25 A 455 R B
H e AL (bR | B B BR ] s i LI
I HE MR —IANA 20 TG AR
FERIZEREAAT ) e B, 55 1T T A AT T | B
AR 259 ol 22 Rt R AR B, Somryst - F f5 2% B R 5 1R 2 IR
FEERE I R, TSR S — T
B INAAT RITEELE 11 815 il B 2% iR 8 2% v (97
RS EBIRIT ML, RTINS 53T APP
FIBCFIN AT R 7 Tk B 3 4 v T R R M P[]
BEIRACR . BCF N AT R o7 i 7T B 2 2% IR AR 35 ] 38
BEIR TS AR 5 A B St R 5 v i — 2P
Bk,
2.6 DEEE

AR T A A DB PPAG T 87T Rk X AR



- 296 - DM IE R 2025 4F 4 A% 46 B5 4 ] Adv Cardiovasc Dis ,April 2025, Vol. 46, No. 4

FEE JEAE 58 5 YT, Venkatesan 251 X 323 il 4%
2 BEPIARE £ S BT N AT R T I IR T TR
BIE A AL VR R IR 7 IR0l = F0 R ) 28 B A A,
RT3 A 5 BE AR AN AR JE )& D343 0~ A R AR
3.76 431 3.17 43,9 A A Ja vF4r 43 BPF A REAIC 6. 42 4y
15,19 47, AR TADARAIAR IS 4 . — I LSt
Bl RWFSE 2 S 3t Dario APP Sy 519 BIHIARSE FI £ IE
FERRE PRI 2OE UM B RE N 2k R WK 25 )RR 9T U
H BT, 45 5 s AR R AR A A R E R 3
BLE it 56T N BB SO 2 2] A B 6 JE I E
ARPESF 43 B BEAR 37% F1 41% , HI7 30 4E+5 & 16 JH
S AT AT AW ARAE AR REAE 1A YT IS 5 ] B
R IRITRU) SR R A RAT 7 2 Z o e
A 2H 43 U 2 G o] ok s B S TR A AR 2 4R
RE AL MBI
3 H=TEAEER CVD Z WM h Rt R
3.1 BiME

FETEE Lo A HE D BT IR AR H ORER 4 i F
BLAPP szl B an, Li 22" %t 300 441 56 00 95 5
AT R 1 AR REHL BRBESY L FHL APP W] 1T
UBRF IR PRH T 2G| St O L T
T B, S5 54N T I 8 1 25 R DR 3 FIL
O HL M IR ) IE bR R W Ar, BR TR
BT e U S8 B 2 AR M R 5 ), B 22 A5
PAAE T XTI RER A A Rt . ik — I A 11 )
BEBLXT BERIF 5 (1025 R 40 B2 % B0, 5 B0 A% 4 4
o, BT IR AL R 2 FAL APP $R 4L A fRiE B
A7 BRI AE | B R BR R R0 A T TR it mT
ARAFTLF A D REARZS (B MR L LU \HbAle AAE 45
BORAE TG B AT B, SRR R
TR Z (B 5 it S B F e bR B S 122 3,
5 T T it (SR BE AR ) TR (] (R 6 ) (4
b= N = 118 S G Sl b ) S BT 1IN 5 = e R E U B 54
FERFSLIT [B] | 5 B FIAOR AT SR R N, KRR e Bl — b
PREAMEAL BT I T O 8
3.2 ZFm

ArE R R AR R AR R D B S A S R Y
FEERAE, —IHF5E ¥ Constant Therapy APP i+
AR R IR R R R B KR SR
Wit FICIZAE 5SS, T 1010 JEJ5 B i 152 %K
T 5 MHCAZAT 55 25 )7 AR BT 3% . Chatterjee 252
i VIRTUE APP 2y A< v i 35 il 52 A [A] 40 4% 5% 1)
WAk, W AR AR A0, H 8 A 1% 5 st L2 W7 385 e K e B
2 JEJE T N R gk, 0 T R IT
H%E R 4H . Grau-Pellicer 251> i3t # 3 APP Ry 25t

BERAL 8 R RZZE T, Bith AEs) 5%
nliz o)y P A R S I 2R S 25 R 0 T Tl
AT I ] 38. 95 min/d, A AR ]IS0 2. 96 h/d,
AT 3 A B S 0 BT R AT AT
APP RIS AFHOR FB, o Jm A b s R
TR R E ISR B 1G5 AFIFLZ 3 D)6 .
3.3 BHELhRIE

MR 18 0 o 3 v 1) W 5 S A e 1) 4
BT A BE U I R S A S SO A $ 7 AR U
KEETWIEIRE- T EZ, —TgA 5 TREHLGT
HEBF I 1 119 B8 1 0 g 52 0 BB 1 25 2K
B MR BT ik T S B O 1 R A IS B
RE I RIAE 1 T it , 85% ) SR A R AT A | (R
o U — I o dR 45 T T AL RN X B 4L 7E 4 R T
R ODIMAETE TR O A B L B A 4 A
25, HA R 2= gt m L, 7—TgA 19 Wik
P BB 5T A2 RE A e B0, 3L T RS 3 APP UK
i o I B A SR 1T LA ARG g S v 3 (56 KU (AR
BERE 0.77)  fHRMELRNIET- NS 22 F A G245 X,
A FE A & B U O A B, X S SR, &%
GRCFIT IR GEBE O NE R AR AE — e R LR
FoaRa A I R 58 45 RAFAE S i, T2 IR
o I3 P AL X BEGRG DA E— 2 5000F
3.4 LEERED

Bl e A0 LA 1Y 5T BT s o T
RIS APP TR A PEAG O A H I
TR | AR L P FF 55 252 AIE T 3 Tl L PR B
IO AR RE B T SRR A B S APP 7 T Hh
ARG B E S A R, 7E Rizas 5570 TFR M —
A 5 551 BIREA: TG0 s B8l i2 W 1 £8 5 1) BEATL X
PR S8 th AR AS AL 45 2R | 50T A 2 42 52 807 3 g
FHL APP L FRAG IR C SRAL T A S A Dk Bl , 58
FUASFRLAR L, BlDT 6 1> H A7 i & 41 09 53097 A O
O Dy B A HH B T — A% DAL U0 A 2R
W R R AR R A2 WA T B R B T B
BB (G 5% B P — T/ VREAR B 5 Y R R UE T o0
J B 5 £ ST R S A2 4 A BT R I R E
oI BRESE 0 7E 3 S8 5 T REIR 28 T T LU RO
R AR H BA AR BUA R R, (B AR RAN 7R 2
PRAFFE i — 2 B0 IE
4 HFITEE CVD BRIk R

BFIPAE CVD S Hh R SR A, E A
Il —Le Pk i, T AWk, &5, IR PF 0 8077
B T B R RS W, DR B YT AR iR
Rl gt SIS AN N I Al SN B 8 S g



AR 2E I 2025 4F 4 A5 46 555 4 ] Adv Cardiovasc Dis ,April 2025, Vol. 46, No. 4

- 297 -

I RIS 1 b T B s ANREAS I 5T B B, PE AL AR
FIT AR 90 S H T R R TC g — e i, Rk
s vty  KEEAR I R 5T o 1 — 20 S ik A
PERIA RCPE . LU, v RO v 77 i 1 W A o O
T K B A EIHE O b A ik AR B R S 38 Y L ARORIF
RELT i W 2 e 4 Bl e 4 B AL ORAP R0 X
W PR A R N B B T s A ™ i AT il |
IBAT AR B B BT B AR B, AH G AT 0 7R
B SR 2mah AR, ok, BEAE
% M SCH R IR (A BF K GAFIRE ) B e ]
FAPE 27, F8 28 SR (B 55 N 1 27 BERHRI
FEESCAURRE A A, 25 b B T7 98 IR K 2 22 A8 55, X
BT IE AR 25 T T e A B ep i SRR R
ZRE MMPE R DL RER IE TR E B F Rt 2
SRR TP IR I SERE NI Y R0, AR R ZEXT R ABE
R BT IR S5 ol (JUHAEAR AT SR Z HLIX) 15
SR JR A 2 M B 55 LA B 25 45 DA STt 800797 0 1) 2
BBt A PR AT A7 M, FF e f B S TR 880 7= o, O
PR b ) P, S e 50 T TR it T S TR A A ]
BT IR 55 o AR TR K
5 g

BOFITIEAE R — BB 6 97 B el A8 o7 i
#hFE,FE CVD FRBG A B rh A MR L5, BEEBL
] WESIBEMATEHREERFEEARAN R
& ETITIES CVD EE LG R H g I ARk A
HHE ] CVD RGBT A& JRIE B, ST LA BT R RE Ak h
FFHREHE CVD AMEALBR T 2B FIRYT
PR A MEE LS WIARAAAER 15 o5

& Z 3 Wt

(U] W30l 3R, SR, A5, ol o o 5 (8 5 92 0 412 2023 ) 07 i i
(7], LR BFST , 2024 ,22(7) :577-593.

[2] Piepoli MF, Hoes AW, Agewall S, et al. 2016 European Guidelines on
cardiovascular disease prevention in clinical practice:the Sixth Joint Task Force
of the European Society of Cardiology and Other Societies on Cardiovascular
Disease Prevention in Clinical Practice ( constituted by representatives of 10
societies and by invited experts) Developed with the special contribution of the
European Association for Cardiovascular Prevention & Rehabilitation (EACPR)
[J]. Eur Heart J,2016,37(29) :2315-2381.

[3] Ambrosetti M, Abreu A, Corra U, et al. Secondary prevention through
comprehensive cardiovascular rehabilitation ; from knowledge to implementation.
2020 update. A position paper from the Secondary Prevention and Rehabilitation
Section of the European Association of Preventive Cardiology [ J]. Eur J Prev
Cardiol ,2021,28(5) :460-495.

(4] INERK ERADS SR T4T, 45, [ N SME Ak AR AL Ge g 4 A et Le [].
A AR IR 2R, 2022,41(5) :614-618.

[5] Phan P,Mitragotri S, Zhao ZM. Digital therapeutics in the clinic [ J]. Bioeng
Transl Med,2023,8(4) :e10536.

[6] Patel NA, Butte AJ. Characteristics and challenges of the clinical pipeline of

(7]

[15]

[16]

[17]

[18]

[19]

[21]

digital therapeutics[ J]. NPJ Digit Med,2020,3(1) :159.

Nomura A. Digital health, digital medicine, and digital therapeutics in
cardiology ; current evidence and future perspective in Japan[ J ]. Hypertens Res,
2023,46(9) :2126-2134.

Webb J, Peerbux S, Smittenaar P, et al. Preliminary outcomes of a digital
therapeutic intervention for smoking cessation in adult smokers: randomized
controlled trial[ J]. JMIR Ment Health,2020,7(10) ;e22833.

Noda Y, So R, Sonoda M, et al. The usefulness of a smartphone app-based
smoking cessation program for conventional cigarette users, heated tobacco
product users, and dual users : retrospective study[ J]. J Med Internet Res,2023,
25:e42776.

Moravcova K, Karbanova M, Bretschneider MP, et al. Comparing digital
therapeutic intervention with an intensive obesity management program:
randomized controlled trial[ J]. Nutrients,2022,14( 10) :2005.

Aomori M, Matsumoto C,Takebayashi S, et al. Effects of a smartphone app-based
diet and physical activity program for men living with HIV who have
dyslipidemia:a pilot randomized controlled trial [ J]. Jpn J Nurs Sci, 2023, 20
(3) :el12535.

Kario K, Nomura A ,Harada N, et al. Efficacy of a digital therapeutics system in
the management of essential hypertension :the HERB-DH1 pivotal trial[ J]. Eur
Heart J,2021,42(40) :4111-4122.

S 2 T, XUBIL. BT T BN s R AR HEAT A BRAS B
VR T ], O L2 0 2023 ,44(3) :270-276.

Kerr D, Ah D, Waki K,et al. Digital interventions for self-management of type 2
diabetes mellitus: systematic literature review and meta-analysis [ J]. J Med
Internet Res,2024,26.e55757.

Agarwal P, Mukerji G, Desveaux L, et al. Mobile app for improved self-
management of type 2 diabetes ; multicenter pragmatic randomized controlled trial
[J]. JMIR Mhealth Uhealth,2019,7(1) :e10321.

Morin CM. Profile of Somryst prescription digital therapeutic for chronic
insomnia : overview of safety and efficacy[ J]. Expert Rev Med Devices,2020,17
(12) :1239-1248.

Forma F, Pratiwadi R, El-Moustaid F, et al. Network meta-analysis comparing
the effectiveness of a prescription digital therapeutic for chronic insomnia to
medications and face-to-face cognitive behavioral therapy in adults [ J]. Curr
Med Res Opin,2022,38(10) :1727-1738.

Hasan F, Tu YK, Yang CM, et al. Comparative efficacy of digital cognitive
behavioral therapy for insomnia:a systematic review and network meta-analysis
[J].Sleep Med Rev,2022,61:101567.

Venkatesan A, Rahimi L, Kaur M, et al. Digital cognitive behavior therapy
intervention for depression and anxiety ; retrospective study [ J]. JMIR Ment
Health,2020,7(8) :e21304.

Fundoiano-Hershcovitz Y, Asher IB, Ritholz MD et al. Specifying the efficacy of
digital therapeutic tools for depression and anxiety ; retrospective , 2-cohort , real-
world analysis[ J].J Med Internet Res,2023,25;e47350.

Li YX,Gong YJ, Zheng B, et al. Effects on adherence to a mobile app-based
self-management digital therapeutics among patients with coronary heart disease
pilot randomized controlled trial [ J ]. JMIR Mhealth Uhealth, 2022, 10
(2) :e32251.

Dwiputra B, Santoso A, Purwowiyoto BS, et al. Smartphone-based cardiac
rehabilitation program improves functional capacity in coronary heart disease
patients: a systematic review and meta-analysis [ J ]. Glob Heart, 2023, 18
(1).42.

Des Roches CA, Balachandran I, Ascenso EM, et al. Effectiveness of an
impairment-based individualized rehabilitation program using an iPad-based

software platform[ J]. Front Hum Neurosci,2015,8:1015.

(THESE 309 TT)



AR 2E I 2025 4F 4 A5 46 555 4 ] Adv Cardiovasc Dis ,April 2025, Vol. 46, No. 4

- 309 -

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

2031-2037.

Pape LA, Awais M, Woznicki EM et al. Presentation , diagnosis, and outcomes of
acute aortic dissection; 17-year trends from the International Registry of Acute
Aortic Dissection[ J].J Am Coll Cardiol ,2015,66(4) :350-358.

Wang Z,Chen Z,Zhang L, et al. Status of hypertension in China:results from the
China hypertension survey, 2012-2015 [ J ]. Circulation, 2018, 137 (22) .
2344-2356.

Benjamin EJ, Blaha MJ, Chiuve SE, et al. Heart disease and stroke statistics—
2017 update: a report from the American Heart Association[ J]. Circulation,
2017,135(10) :e146-e603.

Ogola BO, Clark GL, Abshire CM, et al. Sex and the G protein-coupled estrogen
receptor impact vascular stiffness[ J]. Hypertension,2021,78(1) :el-el4.
Nucera M, Heinisch PP, Langhammer B, et al. The impact of sex and gender on
aortic events in patients with Marfan syndrome [ J]. Eur J Cardiothorac Surg,
2022,62(5) :ezac305.

Silberbach M, Roos-Hesselink JW, Andersen NH et al. Cardiovascular health in
Turner syndrome: a scientific statement from the American Heart Association
[J]. Circ Genom Precis Med,2018,11(10) :e000043.

Kong WKF,Bax JJ, Michelena HI, et al. Sex differences in bicuspid aortic valve
disease[ J ] . Prog Cardiovasc Dis,2020,63(4) :452-456.

Caulin-Glaser T, Watson CA, Pardi R, et al. Effects of 17beta-estradiol on
cytokine-induced endothelial cell adhesion molecule expression [ J]. J Clin
Invest,1996,98( 1) :36-42.

Shin JA, Yoon JC, Kim M, et al. Activation of classical estrogen receptor
subtypes reduces tight junction disruption of brain endothelial cells under
ischemia/reperfusion injury[ J]. Free Radic Biol Med,2016,92.78-89.
Zahreddine R, Davezac M, Buscato M, et al. A historical view of estrogen effect
on arterial endothelial healing: from animal models to medical implication[ J].

Atherosclerosis, 2021 ,338 ;30-38.

R SUIE SRS SIS SIS S SIS S S ST ST SIS ST SIS S SIS S S S

(EEFE 297 W)

[24]

[25]

[26]

[27]

[28]

Chatterjee K, Buchanan A, Cottrell K, et al. Immersive virtual reality for the
cognitive rehabilitation of stroke survivors[ J]. IEEE Trans Neural Syst Rehabil
Eng,2022,30.719-728.

Grau-Pellicer M, Lalanza JF, Jovell-Fernandez E, et al. Impact of mHealth
technology on adherence to healthy PA after stroke :a randomized study[ J]. Top
Stroke Rehabil ,2020,27(5) :354-368.

Zhang X ,Luo Z,Yang M, et al. Efficacy and safety of digital therapeutics-based
cardiac rehabilitation in heart failure patients: a systematic review [ J ]. ESC
Heart Fail ,2022,9(6) :3751-3760.

Rebolledo Del Toro MR, Herrera Leafio NM, Barahona-Correa JE, et al.
Effectiveness of mobile telemonitoring applications in heart failure patients:
systematic review of literature and meta-analysis[ J]. Heart Fail Rev,2023,28
(2):431-452.

Perez MV, Mahaffey KW, Hedlin H, et al. Large-scale assessment of a
smartwatch to identify atrial fibrillation [ J]. N Engl J Med, 2019, 381 (20) :
1909-1917.

[32]

[33]

[34]

[35]

[36]

[37]

[40]

[41]

Ivonne HS, Leopoldo R. Salt sensitivity and hypertension after menopause : role
of nitric oxide and angiotensin I[ [ J]. Am J Nephrol,2006,26(2) :170-180.
Zhang B,Fan Y, Wang Y, et al. Comparison of bioelectrical body and visceral fat
indices with anthropometric measures and optimal cutoffs in relation to
hypertension by age and gender among Chinese adults[J]. BMC Cardiovasc
Disord ,2021,21(1) :291.
Straface E,Vona R, Gambardella L, et al. Cell sex determines anoikis resistance
in vascular smooth muscle cells[ J]. FEBS Lett,2009,583(21) :3448-3454.
Xia X, Zhou C, He X, et al. The relationship between estrogen-induced
phenotypic transformation and proliferation of vascular smooth muscle and
hypertensive intracerebral hemorrhage[ J]. Ann Transl Med,2020,8(12) :762.
Shuang T,Fu M, Yang G, et al. Interaction among estrogen, IGF-1,and H2S on
smooth muscle cell proliferation[ J]. J Endocrinol ,2021,248( 1) :17-30.
Ailawadi G, Eliason JL, Roelofs KJ, et al. Gender differences in experimental
aortic aneurysm formation[ J . Arterioscler Thromb Vase Biol,2004,24 (11) .
2116-2122.
Forbes TL,Lawlor DK, DeRose G, et al. Gender differences in relative dilatation
of abdominal aortic aneurysms[ J]. Ann Vasc Surg,2006,20(5) :564-568.
Kurihara T, Shimizu-Hirota R, Shimoda M, et al. Neutrophil-derived matrix
metalloproteinase 9 triggers acute aortic dissection [ J ]. Circulation, 2012, 126
(25) :3070-3080.
Tieu BC, Lee C, Sun H, et al. An adventitial IL-6/MCP1 amplification loop
accelerates macrophage-mediated vascular inflammation leading to aortic
dissection in mice[ J]. J Clin Invest,2009,119(12) :3637-3651.
Qi X, Wang F,Chun C,et al. A validated mouse model capable of recapitulating
the protective effects of female sex hormones on ascending aortic aneurysms and
dissections ( AADs) [ J]. Physiol Rep,2020,8(22) :e14631.

M AS B H1.2024-06-21

1111111111111 1111111111111 1111111111111 1111 -

[30]

[31]

[32]

Lubitz SA, Faranesh AZ, Selvaggi C, et al. Detection of atrial fibrillation in a
large population using wearable devices:the Fitbit heart study[ J]. Circulation,
2022,146(19) :1415-1424.
Rizas KD, Freyer L, Sappler N, et al. Smartphone-based screening for atrial
fibrillation : a pragmatic randomized clinical trial [ J ]. Nat Med, 2022,28(9) .
1823-1830.
Liu TY,Tang ZJ,Cai C, et al. Cost-effectiveness analysis of digital therapeutics
for home-based cardiac rehabilitation for patients with atrial fibrillation after
catheter ablation[ J]. Digit Health,2023,9,20552076231211548.
Sverdlov O, van Dam J, Hannesdottir K, et al. Digital therapeutics: an integral
component of digital innovation in drug development[ J]. Clin Pharmacol Ther,
2018,104(1) :72-80.
WA BRI LATCHLH Sl 807 Ry R A [ ], oh A R B
K2R ,2022,42(6) :66-82.

A B #,2024-10-21



