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WE. By #adprpos R T RS AR 20 IR R Z BREI AR (implantable cardioverter defibrillator
ICD) AN3d YA Y7 1 & AR 3 LIS R 35000 PR RS I PR BUS 520, 3k 2006 4F 1 7 % 2014 4F 12 H 7EdL
SRS 2= B0 R BB A ICD , RS BB BB IS 1 SR A ARBIGY . IO B B I R B8R R 1CD Fi i 5%,
B 3 (A 250 0Ll AR ICD 167 S HEAT S W, AR BT XT 2 PO Bl i B el BB ICD 1E9T A X
RAIEMRYT, R 3L 123 BURE A AR, h O g IZ R R R 36 AN A 2t 28 4i](22.8% ) K AE R
29697, 23 B (18.7% ) KA ANIE it da . 1CD HAE 5% 292 YAIT I, o A3l S 3A97 161 R(55.1%) , L 33 B
#j (atrial fibrillation, AF)/.0>Br¥b3) (atrial flutter, AFL) &5 | R IE 2514 97 (0 5 % W (63.3%) , AF/AFL %5 i
(OR=5.3,95%CI;1.7~16.4,P=0.004) L & 5.5 ICD (OR=5.5,95%CI;1.8~16.3,P=0.002) &A1& 24 y4 7 19 Jh 7
TFE TR , 1ICD NIE 23697 16O PR IE — G TR | — TR ) £ rh G 5 M 25 57 (P=0.433) , AR WF 95 A & B
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Retrospective study of inappropriate implantable cardioverter defibrillator therapies for sudden cardiac

death in high-risk patients

CHEN Tai-bo, JIANG Chao, FANG Quan, FAN Jing-bo, GAO Peng, CHENG Kang-an

(Department of Cardiology, Peking Union Medical College , Peking Union Hospital, Beijing 100730, China)
Abstract ; Objectives To identify the incidence, common causes, predictors and clinical outcomes of inappropriate
implantable cardioverter defibrillator (ICD) therapies in the treatment for sudden cardiac death of high-risk patients.
Methods The patients implanted with ICD for the first time and regularly followed up at Peking Union Medical College
Hospital from January 2006 to December 2014 were involved in this study. The clinical records on these patients were
obtained and the therapies data were examined and printed out by ICD programmer during the follow-up sessions. Three
experienced cardiac electrophysiologists reviewed and reevaluated the appropriate use of ICD therapies according to the
intracardiac electrocardiogram recordings. Any ICD therapy that was not delivered for ventricular tachycardia or
ventricular fibrillation was deemed to be inappropriate. Results Totally 123 patients were included in the subsequent
study, involving 292 therapy episodes during the median follow-up period of 36 months. For 28 (22.8%) out of the 123
patients, at least one inappropriate therapy occurred. Among the 292 therapy episodes, 161 (55.1%) were identified as
inappropriate. Furthermore, we found that atrial fibrillation (AF) / atrial flutter (AFL) was the most common cause of
inappropriate therapies (63.3% ). A history of AF/AFL (OR=5.3, 95%CI. 1.7-16.4, P=0.004) and single-chamber
ICD (OR=5.5, 95%CI. 1.8-16.3, P=0.002) were the independent predictors of inappropriate therapy. No significant
difference was observed in the incidence of inappropriate therapy when comparing the primary and secondary prevention
groups (P=0.433). In addition, no correlation was found in this study between the inappropriate therapy and all-cause
mortality. Conclusions Inappropriate therapies are found common in our study and the most common cause is AF/
AFL. A history of AF/AFL and single-chamber ICD are associated with increased risk of inappropriate therapy.
Key words: implantable cardioverter defibrillator; inappropriate therapy; predictive factors; atrial fibrillation; atrial

flutter
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O MR R BR B4 (implantable cardiove
rter defibrillator, ICD) RE % I 3& [ 1K O HIE 14 45 5E
(sudden cardiac death, SCD) /& & A FE A = PR
AR BN AL T AR ) HETE A& SCD — 2 i
Bij be — R TBBT HY 1 HEIR YT . SR, ICD ANl 2SIRYT
B8R IEIRTT o LA R, PRE I T R
M AEAE BT, L 205 e B P O 2R i 2 T 5 i)
TG el anfaf iR ] 1ICD AN iE MG 97 I IS AR,
AT 38 3 A 28 00 25 367 R SRR 4 L7 1CD
T CYYARYT IR AR XTI RS A WA, HAT,
Fe [ R F ICD 1E Ky SCD H By ¥ 55 B 1 FH i 38
T HARMEIE L, hEAHET 1ICD AN S5 97 M
KMFFEMARXS 8, A i A6 U AR Bre e
BIEVERE S, 438 1ICD AN IE IR 7 i R A % | %
Jir BRSO s B XTIl A T 14 52

1 #RANAFE

1.1 BFRARE
PHABRIME 2006 4F 1 H 1 HZ 2014 45 12 H
31 H B W AE L 5 B A EE B O N B BT RE A ICD
() E L TCD AU 3E B ICD WU TICD O JIE R [R] 25
AiE 2 BR B (CRT-D) LIXUEE ICD, ICD AL ASF &
(] 30 5 [0 I 27 25/ 55 BELO BE P25/ 26 [ AR
242 (ACC/AHA/HRS ) $8 5 AT (8) KM L 95
o3 (ESC)AHCHR M 2K o HEBRARIE . R AETEFR B
I T2 R B2 B AN RE AR BRI PR GE RS
1.2 350 R R R AEA Sl R FE 2
ICDAE AT T2 IS HE LA K B2 N 25 L3R
DO REIACHER, ARFSEREIS 2 i R H
BT O ERSAE DA I 1CD KA si s bk, A BB B2
BRI 3 A A RIS 2405, WHZ B A A
AGIHE
1.3 HHERE
1.3.1 W ARFA e HIERE LRSI e
3, MO8 S8 I DR ERE, BB 45 (1) FEml ok . Pk
LAY CABEIL R A BECER A 20 IR T2
(NYHA )0 IIRE S0 LA R B AR S 5 (2) B B A 4l
Wik, ABLOHIE . R O3B &l K
(Holter) ; (3) F- AN &l . — G T By 41 5k — G 1 B
FEA ICD 26 K i i A TR G IR GE s () AR5
M,
1.3.2 3ZHAX ML RN E FHLROGHER
& R ICD AL AR W B R $ A6 1CD #E 47
R WO AT Tl s R L R R T S

ICSRITFATER
1.4 WRITEHSHT
141 3R K0 i 4 I 8RB 607 FAF a9 it
& M MADIT 1T858 #9057 36 483t 10D R )7
FEE,
142 EWFHgo £ BRI NEELS)
i 3 (ventricular tachycardia, VT) (PR = PO st
M (fast ventricular tachycardia, FVT) 0% Bi sl
(ventricular fibrillation, VF) =35, %7 ICD 24X &
SEVT-17 “VT-27 “VE™ JUAE R <V T-27 13
FVT,
143 FiEHZFHRLEL B ICD IR
P03l HA T (ATP) MR (shock ) o AN 2R
VT 5 VF BRYTE L RANE 5697, B3 A%
5 14 My B A AR O J N FL DR TCD YRy T S5 1F
W& AT S 52 W, 43 IEBIR YT FIR IS 21697
1.5 St

AHFSE R FH SPSS 22.0 Gi it 4 vE 47 48 112
AT, WU P<0.05 N 2R A G E X,
ER AT ES R B D (ves )RR AR TES 3 1Y
BB AR DL M (Pos~Pis) 7R, THEUE R A 41
FeAfiaR o A AT Y i 270 B SR ST FEAS ¢ 4G
b T tede, JEIES A iE S AR R H
Mann-Whitney U 5% , 2§ 5048 1 R R 7R 4,
AR oy 3 AR Y 1] UH 43 R ] 0T Logistic 1]
F 58T .

2 & R

2.1 TFRAFEFE

2006 4F 1 F & 2014 4F 12 F A5 144 il
BRI R BE BE O N EHE A ICD, HERR 21 4]
B AR TR ANEE 7 ) K RE2 14 ], ST
12301 W ADF SO (IR 1) . ATERE R
1 20~90 %, BRI 64 %, Fh A BBl 12 B )
36 M H . 47 BIEF BRI BEIS AT, Hrp3eT 4561,
DERSAE 141, 1 R TR G K IREIZ VT ok
PRI M ] 1CD
2.2 RGO E REASAE MI5T R AR

I3t 46 1 H B 292 ¥R ICD JR¥7 FH4F, Hop
28 i kA RN IE MR YY, AN MBI KRN
22.8% ;23 {5 Y BUASIE M0, ANEE Y H A A R
H18.7% , 292 YIRYT FA TR AL HIBIT 161 IR
(55.1%) ; Hikcef 128 Yk, HAPASE Ml 69 K
(58.5%) , AiEMiAIT A5 ToATE iR yT il IR
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F1 NE123FIBEEZER [n(%)] R3 FEHERTHSEAREHETHEITHIERZMLE
WiH [n(%)]
2 - AIEY EAEY P
Atk 92(74.8) - wTaL Tl

ik 31(25.2) B 28 95 0.308
K g 5 23(82.1) 69(72.6) 0.604
e P 0 A 68(55.3) AL 20N~V 12(42.9) 46(48.4) 0.482
73K AL LA 28(22.8) W 18(64.3) 54(56.8) 0.053
JIEJ5E 20 JILSs 7(5.7) SO 11(39.3) 57(60.0) 0.645
£ QT Z2 A 1iF 3(2.4) BEAE PCI Y89 /CABG 7(25.0) 28(29.5) 0.015
Brugada £ &5 iF 1(0.8) it 28 M i 8(28.6) 52(54.7) <0.001
HoAb 16(13.0) T DR g 3(10.7) 45(47.4) 0.005
THAFRAE AF/AFL %t 13(46.4) 19(20.0) 0.443
SCD — 2 il 78(63.4) G AE (— 25 ) 16(57.1) 62(65.3) <0.001
SCD 2 il 45(36.6) 1CD 25 (BB 21(75.0) 35(36.8) 0.201
AR 2 N 28(100) 86(90.5) 0.804
U ICD 56(45.5) ACEL/ARB 21(75.0) 69(72.6) 1.000
R 1CD 38(30.9) CCB 3(10.7) 11(11.6) 0.025
CRT-D 29(23.6) MBIT 2 R NE 25 12(42.9) 63(66.3) 0.879
Moo 9(32.1) 32(33.7) 0.578

K2 FEHEBFTASEAELRTHITERKHERLLER

[xxs]

EIs RHEMIBTTH BAE SR A PE
n 28 95

AL % 56.9+15.4 61.7+13.4  0.110
W4 i /mm Heg 115.7+14.9 118.2+182  0.505
&F 3K JE/mm Hg 70.1£13.2 70.7+11.4  0.817
LER /YR - min! 86.6+22.0 75.0+18.3  0.006
QRS/ms 119.9+31.3 125.6+37.7  0.469
Z0 b AR /mm 46.7+7.5 45.1+6.6 0.301
LB RAIHNGE/mm 64.7+8.6 63.2+10.3  0.496
Fel I EL % 31.0x11.4 34.0£12.4  0.309

. 1 mm Hg=0.133 kPa

TR, TR 2 M 3,
2.3 RSO RS B RERAS A1 26T R E At
Fi B8 MADIT T AT B 43 207 0 B AN 2
TRIT JEIR 4300 B B Bl (atrial fibrillation, AF) /(s
Gr #8381 (atrial flutter, AFL)  HAth = F RO s ik
(SVT), BB = RIFE (R 4), AR5 T AF/
AFL J& 5| NS 23897 1Y 5 WL A
2.4 RO IERE B BREAY NS 59T I AER
A1
W 5B I I PR A 5C A8 5 K IE #iR YT kAT
AR ZJC Logistic [1H 734, 4 P<0.1 1972 & 1
WHEAT 2 % 5 Logistic [AIH4MHT, 45 R0,
AWFFE T AF/AFL 5 52 B 1CD | TG it & P i
JE (o5 M ) 9 B B TCM PRI B0 2 1CD ANl 43R

J¥ie UL 6(21.4) 16(16.8)

T < 60 9 TR B Ik s A A A O U 5 ACET I 45 'S5 5 3%
LTI H1 7] s ARB A 1 45 55 5k 3 52 MARBE 77 ; CCB oW 5 25 13
TE R 5 PCL N 28 B e AR B ik A A 3BT s CABG b eIk Bl bk 55 4
A A

X4 ICD RNEHEBITEESH

4 n(%)
AF/AFL 102(63.3)
HAh svT 45(28.0)
TR 14(8.7)
T PN 11(6.8)
EER 3 3(1.9)
FA AN IE 2597 S 161(100)

SR TN FE bR (2 5), MEETHLAFEIES 1ICD A
WEMIRITER, AR T ICD ANl 249697 5
SCD — 2 il 5 — K Mpia L&, A5 H SCD

#F 5 ICD A& Zigfr s ts

PR ZE [ U4 43 By EASESNRIER R
OR 95%ClI P{i OR 95%Cl P1i

E (I

LFE=80 Y -min” 2.1 0.9~4.8 0.09
TGO 9 B 2.3 1.0~5.5 0.056
TG TG L 5 5 3.0 1.2~7.5 0.018 3.7 1.2~11.7 0.025
JCHE PRI s 7.5 2.1~26.5 0.002 7.6 1.9~30.9 0.005
AF/AFL i 32 1.3~7.8 0.01 53 1.7~16.4 0.004
U 1CD 5.5 2.1~14.3 <0.001 5.5 1.8~16.3 0.002
R FMITRZY 2.6 1.1~6.2  0.028
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— BB E 16 4] (20.5%) KA T A E 41677,
T RE T 12 6] (26.7%) KA T ANEY4IE
7, R TR oA, — SR B 5 g i
RAENE SRITHE, 2RS¥ E L (P=
0.433),
2.5 HEBROMHERBSEAE SBIrS5eR
LR

B2 0] 45 1] (36.6% ) & SET-, 28 il ICD
AN IR YT B AT 8 FIFET, 95 1T 1ICD ik
MIRIT A A 37 AT, N R ITR IR AT,
P2 2 0] 25 5 TG 1T L (P=0.316) . v HH LA
K T Logistic 8143 # 1ICD ANl 247397 & 5 /2
BE AR IR AR b5, 4550 BoR T4 it
# Y (OR=0.6,95% C1:0.3~1.6,P=0.319) . ENAHF
FEAR K ICD ANiE G975 B &R Z (]
AR,

33 i

ICD AH B I FRBFSE B 4IESE, Al 414877
HIEWIRT —FERA R E I R SRS
KR, HU; 20~45 N H ,10%~24%1) 85 K
AN IGIT AT Rl U7 I [ AN I8 R0 A
R 22.8% , 5 SCHRAHAT . AWFSE RS I697 5
PR F A LR R (55.1%), FIRE A
I A ATEAA AL FG O )l R, s T
HAh SCD i fe AFE, A0 J1 585 SCD & fe AREfE
AR iz shm K, A5 S ML shad ik |
F B A A B ULERL I, SR BORIE 2496897 /9T g
PERE OO A B AR AS [R] 1T Bt BE 08 A R AR
WF5E HR GE T AT % TG 18 I 52 5 T PR S
SR 1CD AR 2SYA Y7 I B S AR

PEPE L = R E LD ERR (RS
OBl ) TR AT IR R ge it e o E L
o XCLL AF/AFL B g5 v 180280 BRAE AF 0 52 2
ICD A8 23R 7 35 0 I PR 33000 45 b (814150 7
OPTION HF 5% ', B i 1CD A I 4 i 1 He ]
(10.3%) . 3 T AU ICD (4.3% ) 1), AHF5% 2
JE 1CD & AN iRy 7 i i Fe 45, H PR AT g
JERUE 1CD $1A7 B M4 SVT/VT 2 #5435 1)
fig, SR, 6T FLI LIEF LA N ER
8 TR L B B R 1 B, H TS
R S U A L 1CD I,

SCD 24 iR iy B 5 B4R A VI/VE RAES
FLR A I A IR YT 1 ] RE P — M T — B

() R PRI, T AN 2 kR 5 2 A 33 IR
Fla# ., WA, —HHBEE LY REE A 22,
WA G5 AFUS BRATH I A KB SCD —
PP 5 R B 2 R R ORI SR A S
Aouit2em X, %458 Y PainFREE Rx I i 57 —
i,

TCiL AN IE MG T I IE AR YT, ICD it
15 BB AE R TR A I ICD ANIE MY
RO R W AR R0 RS KB ICD AN
T CIRYT 5 A AR Z M AF e AR G, % 1R )
W BIECA B, ARE—2 8T 1ICD ANGE M 5 4
PIRSFE R I KR A ERREE ICD [ VI/VF 2%
B, A5 HE K2 W 5 18] (duration—delay ) ( $275 VT
12 W i) 550% L4 (high—rate cutoff) , BE % 7E I AN
2 Ak i 3 it - 2808 A8 IR, FRIKA
PR AL R G RRZ M ATP & Al LA AR E
TR L SOE R ) 538, R 280 SCD — 2%
TR BB B LR X VI 35— PRl R IR T X
Al e R AN E MR YT A RO AR

AFIFGE g Bprpcs BB PR 9T, EARFRATTIG PR
TAETEM ICD BHE WKL, RF T8 N5
L GERE HER AT SRR X, nBET- 3
(R EIFET R R 45, ARBESY ICD 240 B S5 AR H
FHOE , WU X () AR T 7 s B IR G — , T Bk
SIFEM T TR 45 5 o O BORE X /b o 9] 3549 Jo P A
e Jay FRAE BT 7E

B2 1CD ANE IR YT R AR R DL KORE SR
7 J 0 A5 5 5 AF/AFL & AN YA 7 i 23
JR I, ARRTA AF/AFL 5§ 52 LSRG ICD 2 AN
MRIT M EE RIS bR, XA E YIRIT m A
B, N 38 S 25 IR T R (k) A IS Y ICD =
BRI ANE MIRIT I R, AR R R E 1A
WG i, i — 2P B ARG FE 2 11 DR 1< U 17 85 3 OC
I 1ICD AT SR I EE
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