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Implantable Cardioverter Defibrillator in Sudden Cardiac
Death after Myocardial Infarction
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[ Abstract ] Sudden cardiac death is an unintentional death caused by a variety of cardiac factors,usually within one hour of the onset

of symptoms. Coronary heart disease and acute myocardial infarction are the main causes of sudden cardiac death. Implantable cardioverter

defibrillator is the most effective measure to prevent SCD, which can effectively improve the survival rate of high-risk patients with SCD after

myocardial infarction and become the standard treatment for primary prevention of SCD. In recent years,new progress has been made in the

clinical application. This article reviews the epidemiology of SCD,occurrence mechanism of SCD after myocardial infarction and application of

implantable cardioverter defibrillator in SCD after myocardial infarction.

[ Key words ] Myocardial infarction; Sudden cardiac death; Implantable cardioverter defibrillator

UIEHERFE (sudden cardiac death, SCD ) 248 A1 0>
A IR PR AR B2 e A 8% 202 2 i & A i A E T Bl
U, S U WU B S ™ E - AAE , LA e A 8 AE O U
BEJG 30 d P R Rt EOA RO R BR B AR
(implantable cardioverter defibrillator, ICD) J& H T B V57
A RCT-B, 1980 AF T IRIEAMATLA LR , H RTAEHESR
TR E 432 ICD YA r I E A T T2 2 . Bk SCD
FITA TR VO UEAE S SCD 1) & A= AL L K ICD FEL»
WIEFESS SCD Hh iy ny FH s il —2rik
1 SCD HiRITiRFEMNEZ EHLF
1.1 SCD WIiR1TiR=F

22BK SCD 1 & A= I AN YT, A [5) 1l XA 7F 22
5o FEEBAEIE T 0o 1 B ETE 30 T ~40 T7,
SCD 24 5 AT S O 8 T2 A B 50% ), — T i S
PERIEFE KB, SCD (14 4 5 A0 2 18 A\ A o 60/10 T

EL£WH P EEIMYS GO BT A 4 (SCRFCMDA201225)
EIHEE : =54, E-mail ; Doctorwh666@ 126. com

AL BIE(76/10 T7) B R 3 Ttk (45710 ),
KL% SCD % LETE AR AR, A8 <35 % HY AR SCD
RHHE <1% , SCD KA R BEAFE I A K miem., R
[GIPE S SCD B & FABAETE 22 57, Lok SCD R 1L
PR, At R R AR X E
N 58 8o, SCD 1 1 K% R 43 31 2 5 0
(53.5% ) L% (9.2% ) 0 LI (5. 8% )  RAR
O IEI (4. 2% ) S I MO IERG (4. 2% ) ) S0
JF o Lo e s , 5 AN IR 2 S — B T SR O 11
R IR AR AR LA 54 T7 AR A SCD, A Bk
BTEED,
1.2 (OAUESE/S SCD By 4%

U UVREFE J5 O SR B FrE SCD (Y 88% |, Horpr= 1k
O HEH 15 83% [ MO Bt 3 (%) 62% R
FERIZE R 13% 5RO IR (W) 8% |, HuL L



DM 2020 4E 1 HEE 41 B% 1 Adv Cardiovasc Dis , January 2020, Vol. 41, No. 1 5.

HIFEJ5 SCD & A= L B e s i o O URE AL i
SR 0 S LE WL 5 e A 0 JUURE 26 1y e i) A e A
o WUREAE PRI, el IR 30 Ik PAD 2 s 0 AL AR I 35K 4
INGCFNFRIE 3 500 JULAA 3, 33X 4 Iz ok A 3 5 e O L
2 R B 2 T ) A S B R A B A R e AR
SR SN E R VAL O N I N 1 S ER e Rt A 9 T
WL A faE " . BAh, B FERZh s T i
M) P S0 O VR S8 580 o JUL 00 L ) v A R, A —
EEnIEY M as IR NS B  BU N S W Wy RN
JOKFIB T AT B2, 78 K B P AS DN B 3 4 28 s iy
TR AR A R R AR A I & S AILIC SR 24 h
O H BT, A2 TR 289 Bl R L R S 3 43 B, 26
215 R 10 2R AR S VR I AU 53 B . i 9E 45 SR
IR, X R R B Lo 258 T A JE b 28 355 1 eI, i 3
PIZIEVETESS 4 h JF B Wi . SEa gl R RS LS,
B B v BE SR AT, & UM K, S WU Hh £k, 13 Bl it 4K
Ko ZEFLIE HHREE ph 28 1h P T R, 5 5 3 R
AW, 51z sl T ECE R B R B, 2808 P 2 05 1k B Je
5 BT AR AT AR 3 h R, R A A
2 YR I, IR 24 h TR L BEE O E
HIARFERE AR AT IR 7 ot DCRIRBE.O LA 21 22 ]
RAETTIRTEE M, P, & g o & 2O LR AE
48 h J7 B0 IIUBE L 5 I 0 7 36 vl SR I 1) £ Bl
E/IE S
2 ICD 7£ SCD By &z FHERAR
2.1 OAL#EZE SCD B)—RInkh

RN AT R SCD — 2% By it PR 1k 4 A 4% 22 v
B zh B 8 2% M A 3 %6 ( Multicenter Automatic
Defibrillator Implantation Trial, MADIT) #f}5% . £ /.0 3E
¥rar vk &= 4 .0 30 i 3 ( Multicenter  Unsustained
Tachycardia Trail, MUSTT) fJff 5% fil MADIT- Il #F5% ., H:
t MADIT 356 A 3% 196 5.0 WA B8 5 22 % 56 1L 43 4
(LVEF) <35% fEAEFretE = a8 3, lhi ICD 5
TR 25 (R | 1 28500 HE K & 2 A R A% R)
AT B, CD 57 821 525 574
JRALE TR 54% W PERTZ 0k . MUSTT 3055 e T
LVEF <40% 1 JoRE R AR 2k 1 % 5 10 56800 B 3, HL
ARRAR SN PO AR B IR YT (ICD s 254 ) XA £
R R, 45 R 8o, ICD JRIF A L Pt O R 25
(MR | 1 8B a2 W 25 AR M R ) 16T 40
HEHPEIET R B R o T B a0 LA
BFEWPTPE ICD BT 2T MADIT- 156, A ik
1 23240 LEESE 4 T8 J5 Al LVEF <30% 1) i3 fi i
BEALS> A ICD + Fe 25 YR T 4 (n = 742) R fE: 24
Py (AL 1078 55 K 3R 2 4o 41 o 590 L R DR SRV RN B A2 44
BELHE 51 69T 4 (n =490) | F 5% 2 BEL S0 BFET -,
WEL OO AR HPET % BT 2 4E &30, ICD i/

JTH R AL R T 31% 1 o LER S 0K 90T
FEH L ARG THE 2009 4 3 A g iR 2
5H BRI R AT AR (P A RE DT R 7.6 4F)
KHZ IR ZE Cox BG4 R 3F 534 40 Bt 17 40
(8] ICD 54E ICD A7 (G L. 7F 8 4FRMIBETT H , 42
Z ICD G973 AT 1) R E N 49% , 1 dE
ICD &) RBMERE N 62% (P <0.001) ., ZHZE
MraR,ICD 3897 5 8 F K WA fF 25 b AH G (0 ~ 8
AEFET-2,RR 0. 66,95% CI 0. 56 ~0.78,P <0.001) ,
ICD JAY7 s , 7R A Bl B9 i AR B2 (0 ~ 4 4F RR
0.61,95% CI 0.50 ~0.76,P <0.001),ICD J&437 i 2
REAPG AR B AU T KUK , I 76 B 17 i 309 B S K AR AR 3
254 (5 ~8 4F, RR 0.74,95% CI 0.57 ~0.96, P =
0.02)M
2.2 ICD&ITiEEmEE

RtEE ICD FEIG R H 9 )32 0 FH LA B A S A ik s
SRR RS BT B ICD 3597 45 /38 A0 BB AR i
ICD iz 5B ARG IE N IE 2 « o [ 1 == e = B, 25903
FPOEsk, HF H 2 A & Az ad W ol BE 4 FE . 1991 4F
ACC/AHA K W EY B3 1 ek Z IR LIRS A &
EH/EE) , A W I 80 ) 2E vk AR a0 B AR B
oA A Sh 2 U i T A 00 S B o it b 0000 245 4 ¥ 9 T
B 2003 4, 1CD fY38 F 3 [l 4 i 380 6l e i 4 O LSS
SCD & fa & (A BRIEME.O WU FE NS 52 . LVEF {IKF1
QRS J I PR3 55 ) (1% 70 B ; 2006 4, ACC/AHA/ESC
FLEHITT B = O R SO IR PR AEIR YT 48 B )
PT ICD X FHE A6 — 2% 1 By 19 T 22, % LVEF <
40% fEA 1ICD f5 A —Z¢ it Bjj SCD (Il A{E . 2008 4F
ACC/AHA/HRS A 0 15 B 50 10 238 BRI 3R
B ) B B TR R R BN T X e v s R
SCD I 2% i B 193 % 3iF . 2014 4F ACC/AHA/HRS %
FAEG PRI A g0 A SiAS B 78R8 2 b 33 i = ICD i
MR R R T, X B F 25 ML T
25 (1) AR0 U BE T SOVLAS 2 S5 % 1 B 85 (2) O
WIBEE 40 d NI 5 (3) Hlilis A5 90 d YAy A
(s bk s o BR 9 S H N R E .
2017 4 ACC/AHA/HRS Z MG 5 (48 AL R
PEPRFE ) TR 46 7 ) 45 2 X F LVEF <40% LU JJURE
e <40 d A /e fiiz EmE > 90 d By AR, 2 Ak B
KAy i & = e, @A ICD, 2019 4= HRS & 1
CHUC R H RO WU PEAL GRS o1 )2 FVE B 2 2t
PR E) A BE A ICD FF O 2 PR O L U 1
FEBEH — GO G Wi , 3% 2 1 8 TR H M0
LR PEA RN BRFS S 10 LR 75 0
2.3 FFEVICD 70 AESE / SCD [k A
2.3. 1 ArgEsR s R A A R B A

AR 20 I B B 5 B 28 ( wearable cardioverter



-6 - DM 2020 4E 1 HEE 41 B5 1 M Adv Cardiovasc Dis , January 2020, Vol. 41, No. 1

defibrillator, WCD ) j& —Fp 28 8 AR A1 F S BR B A% L 2
WETT BT IR YT, 15 TR Y B T e i) 7 4 1 4iE
RS ZAEIRYTY , B E R TR FE 8, WCD Af
AL OWUESEIS SCD @Efa i E sl ™, b
UL JE AU T — e £6% ICD 193597, 1R
O UERE IS 40 ~90 d MM HEAYF . WIS R,
(1) CAEA ICD, 8 BEAE & Az 00 IE 3R 15 sl hp 2k 2 M0
R A TR S IR R R B ICD Y& (TTA 2%
HEFE) 5 (2) SCD AU 38 iH A& A ML A ICD Y J
WSROI LVEF <35% {H.0O JURESE/E 40 d 14 |
HZ WA RSO U iz B 90 d Y O LA |
R U B R GG Y B (B JSHfE%E )
M WCD'™, Epstein % 7 Y7 &0 i &
22 BB 2 I R < AT ] LVEF <35% .0 JJLFE 587 %4
P AR TE 2 O WUEE S 40 d N af 7 IfLis B 90 d
WH23Z WCD J/Y7 BB B RRIE RIS 2, Ll s) 2005 4%
9 H—2011 4 7 H [a] 8 453 45 & W52 A 1 14 3
(AR (62.7 12.7) % i 73% |, 58 kM, 1F
SO UL S 40 d PelAT s A 90 d I, HE A
WCD n] H R HB SCD, — T 46 [l Jai v 73 Hr Mk 2007
AF 4 H—2014 457 H PR3 £ A DG Jsk Gy ol AL A Rt [ %
242 1CD AMER IR YT Y WCD B, 34 102 i) B
FNGEE T2 A7 % Je M DC 2% B 1T Y 1 R B e v A
A, S HrE H WCD B 5 R N OS24 05 B ik
B AN el R B T AN 0 R 2R R DA B 45
1B WCD AR . 45 5 8, WCD {14357 2 4 F it
8] (638 +361)d;9 {5 B (8. 8% ) A FRFLeth = M0
BURHE 2 WCD R 26 Bl & (5.8% ) & T
ANE YR 2 Bl (1.9% ) FEIER WCD B 38 F
1S3 5 A 10 ) o fE R H:32 WCD I T i 4
17339 il f 5 (38.2% ) FEAH A BT ICD J&5 452 1k 1
WCD, 15 |82 (14. 7% ) 7 53 Hr 15 i 8 WCD,,
I, X F AR R A B A ICD B35, % WCD
A SE 4 2 1 AR 0 — b %l R B RIR T
it
2.3.2 4 FHAZLICD

&4 1CD 75 248 5 KA A O PN A% ( transvenous
ICD, TV-ICD) , {775 50 ¥ 5l B I & 5E , anjek g | Bl
For IR 28 5 R0 AR F N = e 5 2 — T
BEAILIE IR B 25 26 087 R, 765 TV-ICD A AAH
K IR RET S5 1. 1%, P & 1. 2% , AR RS i
i 3.1% J8& e 5 1.5% "7 4 fz F ICD ( subtaneous
ICD, S-ICD) JZ 5 — > a] AN7E U JJE P 3k ) P61 s o P
T EL AT T 1 R 53 B T 6, 2 oAy vk /D> ke 4 TV-ICD
I RAE , TR FIAR SCD it ao s Gy g,
43k EFFORTLESS S-1CD ( ¥4 §2 1 S-ICD Ifs I 25 5
AL 25 0 R 2 ) M0, 76 5 4Bl 7 P SR IS4

T 985 Bl Es R, B A SRl YEAL I A AE A1
NG ROk S-ICD 128 4 1k, BiF 9% 2 05 02
30 dfn 360 d B I1 K AE, DL Ko By B sh al = kO 3h
A E R, BERET (3.1 £ 1.5) 4 3% 82 i 52 ik
TREVIIE . 4RI R 48 2, 28% ML ik, B I 4y
$ooh(43 +18)% , 31 H 65% f —H Wi f5 fiF . S-1CD
RGEMFARIFLAE30 d (& EF N4 1% ,360 d (9%
AR Ny 8. 4% |1 AFERIIFRORE R AR AT DAH A
oot B A B0 Bl G7 A P A T U 1 4
FRA, VAENAEHAB G ELERRK 8. 1% ,3. 1
FEIE N 1. T% o FEAEATF-ARH,99. 5% 1) 8 5 i D 3
A TR POt e =W, 1 AERNS R E R
TR H 5. 8% Fl 13. 5% o T AESE H K F1H
BNINE R 97. 4% , HWFFE I, S-ICD # & i e X
SO B A VERNAE SOME FE I ROE R B o A
RTINS TV-ICD 78 P gL ] 1) HL R
A4 Basu-Ray 2682 gy AT 5 TRRTHENE AR
ML AL 22 B 25 S B R, S-ICD 5 TV-ICD Xt
FEMOEREEITOC I 22 5, E— 2R T S-
ICD MiRIT AR -
2.3.3  FEATOEREILIRTE 1ICD A R

ELA BF 55 9IF 52 1 JL 4R AH 3 45 1CD /B 10 % 4
PEP B IR RR R 2 O R R O JL SR U
JRIE MR T M E A 1E B (0 ICD % S8, Ui
TmE ] 4L 3 5% (late gadolinium enhancement, LGE ) [§]
RIHERYE , —IiF 5 K A LGE GO0 532 1 4 %
AL, FE PG —Fhik BB et LGE J5 215 g
PERAAF AR AE B AR U B R U2 W R 3RS
A 49 6] ICD 4328 i B0 LR 110 S8 25 42 52 1 LRI Bk
KA 5EtH LGE Biffa# , 45 5 % B, 76 % HL LGE hiif%
o, 84% I R E RPN — TR A3 5 DR 5 T 7E
i LGE Wifg b, X R 52 A 22% , H. % M LGE 1%,
% SiH LOE BUZ MR G2 Wik h 48% 2 v
949% ' ik Ak BB SEHE LGE WO RS SL IR iR
BoR, v B 4 i35 S 1CD 76 .0 LB SE J5 SCD iy
1BIT o
3 RE

25 F ARk, 24> SCD — 2 FBj5 s PR AR 46 7843 UE 5K
T ICD FE.LUERE 5 SCD iy Fia ¥y o ad iz, ICD
A ORI BT R D AR B FEAIC SCD & A BT
ROFERL e AT R TG R L # . JE4k, 1CD
FEIG R AR A T 58t , WCD ([ S-ICD 547 O JIE
EILARA N I #E R T ICD BAYF i, Ak £
I RAESEDEATIESE , Lt — 40k 1CD 78 ABEH 1Y)
N H

& ¥ x wk

[1] Hayashi M, Shimizu W, Albert CM. The spectrum of epidemiology underlying



DM 2020 4E 1 HEE 41 B% 1 Adv Cardiovasc Dis , January 2020, Vol. 41, No. 1 <7

sudden cardiac death[J]. Circ Res,2015,116(12) :1887-1906.

[2] Miller JD, Yousuf O, Berger RD. The implantable cardioverter-defibrillator : an
update[ J]. Trends Cardiovasc,2015,25(7) :606-611.

[3] Hua W,Zhang LF,Wu YF,et al. Incidence of sudden cardiac death in China: American Heart Association task force on clinical practice guidelines and the
analysis of 4 regional populations[J]. J Am Coll Cardiol,2009,54 (12): heart Rhythm Society[ J]. Heart Rhythm,2018,15(10) ;e190-e252.
1110-1118. [14] Epstein AE, Abraham WT,Bianco NR et al. Wearable cardioverter-defibrillator

(4] Dyily, 2o, B2, 45 . DMEMARSE SR A RLO EAE SZBRERS [ T]. O E

Z&785,2017,29(4) 1470473 ,475.

[13] Al-Khatib SM, Stevenson WG, Ackerman MJ, et al. 2017 AHA/ACC/HRS
guideline for management of patients with ventricular arrhythmias and the pre-

vention of sudden cardiac death:a report of the American College of Cardiology/

use in patients perceived to be at high risk early post-myocardial infarction[ ] ].

J Am Coll Cardiol,2013,62(21) :2000-2007.

[5] Feng XF,Hai JJ,Ma Y, et al. Sudden cardiac death in Mainland China[J]. [15] Kaspar G,Sanam K, Gholkar G,et al. Long-term use of the wearable cardiovert-
Circ Arrhythm Electrophysiol ,2018,11(11) : e006684. er defibrillator in patients with explanted ICD[ J]. Int J Cardiol,2018,272.179-
[6] Elayi CS,Charnigo RJ,Heron PM, et al. Primary prevention of sudden cardiac 184.
death early post-myocardial infarction :root cause analysis for implantable cardio- [16] b1y Ui . 2 FHEAZOESEE RBIg T = M oA & Gy ik
verter-defibrillator failure and currently available options[J]. Circ Arrhythm JELT]. O meF Rz ,2019,40(2) :301-304.
Electrophysiol ,2017,10(6) :e005194. [17] Ezzat VA,Lee V,Ahsan S,et al. A systematic review of ICD complications in

[7] Wit AL. Basic electrophysiologic mechanisms of sudden cardiac death caused by randomised controlled trials versus registries:is our real-world” data an under-

estimation? [J]. Open Heart,2015,2(1) :e000198.
:525-536. asu-Ray I,Liu J,Jia X, et al. Subcutaneous versus transvenous implantable de-
(4) :525-536 [18] Basu-Ray I,Liu J,Jia X I. Suk implantable d

acute myocardial ischemia and infarction[ J]. Card Electrophysiol Clin,2017,9

[8] Kolettis TM, Kontonika M, Lekkas P, et al. Autonomic responses during acute

myocardial infarction in the rat model ; implications for arrhythmogenesis[J]. J
Basic Clin Physiol Pharmacol ,2018,29(4) :339-345.

Buxton AE,Lee KL, Fisher JD, et al. A randomized study of the prevention of
sudden death in patients with coronary artery disease. Multicenter Unsustained
Tachycardia Trial Investigators[ J]. N Engl J] Med,1999,341(25) .1882-1890.
Moss AJ,Zareba W, Hall W], et al. Prophylactic implantation of a defibrillator

in patients with myocardial infarction and reduced ejection fraction[ J]. N Engl

fibrillator therapy :a meta-analysis of case-control studies[ J]. JACC Clin Elec-
trophysiol ,2017,3(13) :1475-1483.

Boersma L,Barr C,Knops R, et al. Implant and midterm outcomes of the subcu-
taneous implantable cardioverter-defibrillator registry[ J]. J Am Coll Cardiol,
2017,70(7) :830-841.

Baalman SWE, Quast ABE, Brouwer TF et al. An overview of clinical outcomes
in transvenous and subcutaneous ICD patients[ J]. Curr Cardiol Rep,2018,20
(9).72.

J Med,2002,346(12) :877-883. [21] Russo RJ,Costa HS,Silva PD,et al. Assessing the risks associated with MRI in

[11 patients with a pacemaker or defibrillator[ J]. N Engl J Med,2017,376(8) :

Goldenberg 1,Gillespie J,Moss AJ, et al. Long-term benefit of primary preven-
tion with an implantable cardioverter defibrillator; an extended 8-year follow-up 755-764.

study of the multicenter automatic defibrillator implantation trial Il [ J]. Circula- [22] Singh A, Kawaji K, Goyal N, et al. Feasibility of cardiac magnetic resonance
tion,2010,122(13) :1265-1271.

Piccini JP Sr, Allen LA ,Kudenchuk PJ,et al. Wearable cardioverter-defibrillator

wideband protocol in patients with implantable cardioverter defibrillators and its

utility for defining scar[ J]. Am J Cardiol ,2019,123(8) :1329-1335.
A B H7.2019-06-02

[

therapy for the prevention of sudden cardiac death:a science advisory from the

American Heart Association[ J]. Circulation,2016,133(17) :1715-1727.

TR B K A8 1 52 2 1] 2

FETK EAE
(1. R T AR ERS 2% RA, LT 100080; 2. HAREF K MBI T E R ERS 28 AF, LT 100029)

G I XA NiRTT

| CED KT gﬁxﬁm%&ﬁm«ﬁ)\ﬁfé “REWHER, RIFBRNERE, TRESKAREKR AFTRET AE
S AR TG , BB ESF oA T , MINEFTREE L &, A ER/E SR ARLE A3 2 B4 5 A, H K
%Il R AR A2 LA BRI F %ilﬂ%%ﬁ@l%ﬁﬁﬂﬂumﬁ%ﬁoigf SER R EMHA ARG, BB ESFS
SR EANET IR P EY BB RNIR R EFBIE, Bras Lk, EANTF RAEEI I 8RR At R EH S

(@A) BREL4MERT; 5 LRT; 2L BRMALR; TECER R FH

[ DOIY 10. 16806/;. cnki. issn. 1004-3934. 2020. 01. 003

BWEE ¥ K, E-mail ;13520234261 @ 163. com



