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Incidence and Related Factors of In-Stent Restenosis after PCI: a Meta-Analysis
NONG Ting-jun,WU Ze-rong,YE Jun-qi, ZHENG Jing-hui*

(First Department of Cardiovascular Medicine, Ruikang Hospital Affiliated to Guangxi University of Traditional Chinese
Medicine, Nanning Guangxi)

ABSTRACT: Objective To systematically evaluate the incidence and influencing factors of in- stent
restenosis after PCI. Methods Such databases as PubMed, Embase, the Cochrane Library, CBM,
CNKI, Wanfang, VIP and SinoMed were searched to retrieve studies on the incidence of ISR after
PCI published from data base inception to June 2023. Two independent researchers conducted
literature screening, data extraction, and method quality evaluation. Stata 14.0 and graphpad
prism 9.5.0 were used for Meta-analysis. Results 63 studies with 18,965 patients were included.
The Meta-analysis results showed that the incidence of ISR after PCI was 18% [95%CI (16%,

20% ) ]. Subgroup analysis showed that the region, the number of lesions, the number of stents
implanted, and the type of stent implantation had a certain influence on the incidence of ISR after
PCI. CRP (OR=1.25,95%CI:1.15-1.36), diabetes mellitus (OR=2.29,95%CI:1.75-2.99), preoperative
stenosis (OR=1.52, 95%CI:1.15-2.02), stent length (OR=2.24, 95%CI:1.10-4.58) and stent diameter
(OR=0.37,95%CI:0.21-0.64) were the influential factors for ISR after PCI. Conclusion Current
evidence shows that the incidence of ISR after PCI is relatively high, which is influenced by many
factors. Medical personnel should conduct early screening and intervention according to the
influencing factors of ISR. Due to the limited number and quality of included studies, the above
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conclusions need to be verified by more high-quality studies.
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PubMed M, WK1,

%1 Pubmed EE

LI T

#1 Percutaneous Coronary Intervention[MeSH Terms]

#2 Percutaneous Coronary Revascularization[Title/ Abstract]) OR PCI[Title/ Abstract

#3 #1 OR #2

#4 coronary restenosis[MeSH Terms]

#5 in-stent restenosis[Title/ Abstract] OR stent restenosis[Title/ Abstract] OR ISR[Title/ Abstract]
#6 #4 OR #5

#7 Prevalence[MeSH Terms] OR epidemiology[MeSH Terms] OR incidence[MeSH Terms]
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FHIBEHLSON B (1°=96.85%, £<0.001)
HfiMetaZr b 25 BoR, PCIARJGBHISRA
RIRHEN18% . WL,

Study ES (85% CI) Wight %
Erik Jergensen ™ (2001} - 0.13{0.19,047) 170
Kean-Wah Lau™ (2001) - .28 {014, 0.40) 118
Sosebeck, T.% (2001) | —— .28 {0.20, 0.30) 1.83
ljsasimuiden, A, J. J.% (2003} —— 0.20:{0.18, 0.25) 167
0| REHF (2004) I —— 0.28{0.22, 0.35) 157
BT (2008) - 0.10{0.08, 0.18) 184
SEEESE (2005) | —— .29 {0.21, 0.39) 143
8 % (2005) ' —_— 0.53 (042, 0.64) 131
I G415 (2008) , —— 0.34.{0.25, 0.43) 147
F U F (2008) H —— 062052071 139
Dardas, P. 5.%F {2008) -— 0.08 {0.02, 0.12) 167
lipma, R, (2005) —— 0.25 {0.18, 0.32) 157
ol #:30°F (2006) —_—r— 0.21{0.13, 0.33) 1.37
A (2006) — 0.08 {009, 0.27) 128
FUHF (2008) -— ! 0,08 {002, 0.10) 189
Kumar, 5,5 (2006) - : D.07 {0.04, 0.10) 173
Xu, B.% (2006} - 026 (0.28, 0.33) 1.70
P B B % (2007) + 017 {0.08, 0L25) 137
ol W (2007) —.—' 0.0 {008, 0.17) 183
BERCET (2007) -— 1 .07 {i.00, 0.08) .72
Gasior, M. (2007) —— 0.23 {018, 0.28) 181
Han, ¥.%§ (2008) -— .04 {0.04, 0.08) 1.70
Jastar, M.d (2008) ——— 024 40,13, 0409 149
Kim, J. 5.5 (2008} | .28 (0.24, 0.38) 182
Shaikh, F.% {2008} - ' .05 {0.04, 0.08) 178
HET (2008) -—' 0.03{0.00, 0.17) 158
Kim, J, % [200%) 016 {012, 0.20) 169
¥ HF (2010) -— 0.06 {0.01, 0.12) 1.86
BB (2010) - .08 {062, 0.11) 168
Hlia 5y 200 -— 002 {0.00, 113 188
e W F (2010) —— 022 {017, 0.26) 187
Liang, Z.7% (2010} —— 042 {0.08, D2 152
AT (2012) - 0,18 (0,12, 0.18) [Ad1
Can, J. M5 (2012) —— DT {0.12, 0.23) 161
WA (2013) ! —— 0,38 (0,32, 0.45) 157
FALE (2013) ' —_— 041 (0.30, 0.54) 125
Gao, J.F (2013) ' —.— .98 {033, 0.43) 186
t kil 5F (2014) —— D.OT (0.0, 0.19) 1.49
Mk (2014) — .13 {0.07, 0.20) 1.59
i ET (2014) - 0.0 {0.03, 0.08) 173
Hae-Geun Song ™ (2014) - 1 0,04 {0.03, 0.0S) 176
Ke-Qing Shi'S (2014) | —— .30 {0.23, 0.38) 1.58
Znennong Fu'§ (2074 [ 0.25 {028, 0.32) 172
il B (2015) —_— .15 {0.08, 0.28) 135
Li Shen¥ (2015) - ! 0,06 {0.03, 0.10) 1.70
BEii a0 (2018) L 024 {0.18, 0.34) 1.45
ek (2018) - : 0.03 {002, 0.08) 175
ERA @2017) - 0,10 {005, 04T) 160
olWLF (2017) .15 {0.12, 0.20) 158
Chenguang Li'¥ (2017) - 010 {0.07, 0.14) 171
Zheng Qin" (2017) * .11 {0.08, 0.13) 175
Zhang, J.% [2017) - 012 {0.09, 0.16) 171
F RN (2018) ——— 0.22 {014, 0.32) 141
Hai-Jian Chen (2018} L 1 0,02 {0.01, 0.04) 178
Alparsian Kurid (20718) ' —— .46 {041, 062) 163
W F (2018) - ! 011 {0.08, 0.14) 174
shusue Yag(“F [2015) !—— 0.32 {0.23, 041) 145
¥ini Wang 5 (2020) 0.7 40,13, 0.2%) 184
EHF (2021) 1: D18 {013, 0L24) 162
Khaktak, 5. N. % {2022) - 0.07 {0.05, 0.10) 173
Bin G [2022) I —— D.44.{0.35, 0.54) 141
Wang, P [2022) | —— 0.27(0.21,093) 180
L (2023) — QAT 0,91, 0.24) 1.56
Overal ("2 = 96.85%, p = 0.00) <o .18 {0.18, 0.20) 100.00
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ST A AT 4 S S DL S B AR A B 43 2H

Xt SR AR AL AR R AR OR, s SO AU S+
JRPE A 2RI, W2,

F2 PCIAREISR ZmEEMILAS

e A ABFSORCH (R PERERRETR ooy et TR
118 (%) Py AR (95%CI)
HiIX.
I SEUA01517:2123,25:27.29,31-68) 96.80% <0.001 BEHL 18% (0.16-0.21)
JeEm 21439 - - Kt 5% (0.04 ~ 0.06)
W plo8o162228] 92.11% <0.001 RitiL 15% (0.9 ~ 0.22)
P
3 B101315:17,26,39-42,44,45,5455,57:59,61,63,64,66-65] 94.63% <0.001 WAL 29% (0.24 ~ 0.34)
s D8101315:17,26,39-42,44,45,5435,57:59,61,63,64,66-65] 92.20% <0.001 WAL 28% (021 ~ 0.34)
LA 318161 93.22% <0.001 Bt 16% (0.05 ~ 0.27)
AR 37101 54.96% <0.001 B 22% (0.14 ~ 0.30)
TSR
BMS 52931425859 95.15% <0.001 BB 31% (0.21 ~ 0.41)
DES D4AINI620:22.25-2729,31,34 3543 4648,5051,53-55,57,61) 87.92% <0.001 BEHL 9% (0.07 ~ 0.11)
2RI S BT
SES 711 1020-222627,29,32, 3435 43,4650 51,5355] 77.33% <0.001 BEHL 6% (0.04 ~ 0.08)
PES 22l - - - 4% (0.02 ~ 0.06)
ZES 2135 - - - 4% (0.02 ~ 0.07)
EES 1 - - - 4% (0.02 ~ 0.08)
AES 1% - - - 8% (0.03 ~ 0.15)
R
A 51233847651 78.26% <0.001 Bt 13% (0.06~0.19)
J 5l1133384765] 85.49% <0.001 B 7% (0.02~0.12)
Bk ]
<6 1A 2(-21718202225292235,37,414951,38,6062] 94.64% <0.001 B 17% (0.12~0.22)
6<X<12 17 [41525:24273036:45,55,67,65] 98.09% <0.001 RitiHIL 21% (0.15~0.26 )
>12 4~ H 61207133305461] 91.61% <0.001 BiEHL 9% (0.04~0.14)
SCHR K& BT
2000-2005 4F 120647 94.91% <0.001 Bt AL 27% (0.19~0.35)
2006-2010 4 20157 95.36% <0.001 BEHIL 12% (0.08~0.16 )
2011-2015 4¢ 130550) 97.82% <0.001 BEHL 19% (0.12~0.27)
2016-2020 4§ 1364 97.15% <0.001 RitiAIL 16% (0.11~0.21)
2021-2023 4 5lo6s] 95.50% <0.001 BEHL 22% (0.11~0.33)

T — NEUILEUE; BMS: #REJESI4L, DES: ¥k 4e, SES: ViP S EIVEMI LAY, PES: HAZEIMRENI L4, ZES: EMSEEI Ve T4,
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% (Z=3.30, P=0.001), Eggerfi(s=7.26,
P<0.001), ¥ERP<0.05, IANA KA SRR
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7% [ 32 H 4 (Target lesion revascularization, TLR) /Y
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Bré SR BN PCIAR G SO N RS AR i
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ISRAJi AL e —E I, AE A BMSIPCIA
JRISRA i 5 T2 i s 2 ( Drug-eluting
stent,DES). A 58 7HiE B 32 28 A 6] & 1 5 TSR
AAE B AR . AR DESA R 2R H HE A 738 2H 4>
Mra B, BEAR3FIA R ZE R Y DESHL Y 5 25 W) )7
T EA AR B RRAE , E X RS M4 18 52 32 2R N 7
B iy FEL A, WA RCL 2 TIRYT
TEARBIPKAGAE . IEHFIE 45 R 5Kang DY &P iF
W a5 AR . ABARYESS A S8 (Everolimus
eluting stent, EES) | =% fk i kI S 28
( Arsenic trioxide eluting stent,AES) {{44 A1
T SCHk, A RARMZR, 78t B HAER A
PEo M. CAME AR BZ, ISRAHM R, H
JEU BRI AT B 22 SE AR R AR N T S 2R AR 5 o A
BEE b ) S AR, SO A NG SE , AT BUSR
R T W — A AR i 2 O AR,
MR A B A T WAL AT, K BPCIARJFISR A&
e, X MJennifer HuismanZE W58l b8
—H, ISRIEEHZ WA A, XEwE
TESEFRIRYT 7 20T, IR b 75 2 i e i
PCHEME, L4675 B EHEWNTE

AL I, PCIRJG— 4 4L ok
75 S A IR i e o e A 4 g UV OB BT I/
#3697 (dual antiplatelettherapy, DAPT) Hf
H124 . HET, BN FPCIRJFDAPTIRYT
iR BRA. ADCRFE R, 5DAPTIRYY
124 A SCE KA AR L, 1-34 H DAPTIRYT A
L /MR B 253097 5 H IS 9 R 2 D A G
LS Il ot P =4 A XU 17T L N X D APTHR
JraT R BEA ST, HoA R R R DAPT A
LA B R AT E AN RS KRS, Ha
IR BN 124 A A BAF I R Ak 45 o PR ik dnfe]
TE - A ke ot 0 0 XURS: A ER T, E AR BN
DAPTIRYT Jr A PCIAR 5 5 e RORE B 4K 45 02
FATH A 5 BT ST B (), 38 2 SOk & R st
[B] 43 WLEE , 200145 28 20054 4 9 2 4 Ho At AF- 1
=, FHT AR AR PR E A A 342 5 — AU DES
B BMS. 20064147, 2 AUk i SC 5L
HOEG L AR )ZE A T Tk, ROR
AR T SZER N P78 FIAET - S RUBS: o A BiF 5% v

] 20 FERAHBAS : sjzxyx88(@126.com

20214F--20234F ISR A i e, 7% JEH STk K
B, HWEET AL/ NMEA S, BRI T
AR WYL . R 2 o KA &
X HEE R A TR

AW TR P S 20 S DL WE T 52 i R 2R
Hirmetazrfr: (1) BRI E X IR W H
s LA e R R AT A, AR BOR
A B PR s i B2 e 9 N PCTAR R ISR & A 1Y
M7 fE B R 2 A B2 eI 9 IE 52 T %
g5, R AR R 9 AR E TSR & o AU 4 AL il 477
Be= BIPE, T — 00 B S i 5 IR
B {5 2R I B 2% A2 AR 2 W DR oA B B A T
FEJRE A PR A L i OB AT R IRPCIAR
SR, (2) MEFEts: XMREEEEN
(Low-density lipoprotein, LDL). [f]%>}: it 24
¥ (Homocysteine, HCY ) . CRP4 MLy 48 45 it
15081, 458 B8 B CRPEPCIARFISR A A
MG R R, SEISRAT N B D) BE R i i ek
kB B R AR SR E ™ (3) BIr A
R MSCBRKE . AR ER., WEKE. R
HIPe B R SF T AR EHAT 400, 45 BIR S22
K AR R EPCIR G & A ISRAG AT &
BRI 2R, M A AR H AR SISRIM & A A,
% B IRTEAT 28 B2 AR B KA AR I T 22 88 3 3R A
/N L AE7 5 722 ) 3 2o R A R LA N IR, T
TEE R B4 R ) SR B S B i . (B St ™)
R, LFARBETREE R F 8RS —DES, 1
5 " AADEST R ARFEAL F a0 i 3 F 440 XU o /)N
HAEZMEFRERHER S SEE B H
L5 RKISR . XK Ry /N HAR SR I8 I AR
BUIN, TCERBASNNRESEA:, AT 5] 48 i Ak
7 o ARJF 77 A I ACRE 1) Z2 0 S R R A, X R
R T AE TR B 7 TS Pk A . 3 SE 5L
G B T 2 AR Y B ATL G RE A 5 4 1L
At

BT R R . DA BERF B SCHRER K
I R Ametasr B, Al sl @&
TR fa 6 R R 1 SCER B 3 /b, AT RE S X4 AR
R —E e, AT A R SRR @
TN A B LG SRS R B PRI, A7 A6 2 5 T
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IR b AP X BIF 9 48 R 2 B 2, (TS ANRESE
A HERR . SCE IR RG] 2 Wi BT ISR
il 7 —E M8 T 3, AR 2 2R
BABIBESE 22 N R £55 o0 B o R R T DUJT J R
A ZHuty . EARBAHRHITE, REiisEa el
FEVERSNERA R o

4 g

PCIAR G B RN TR A K A% R18% ,
WX, AR E . A KL SRR AR b
PR 55 2 B4 X PCIAR JF ISRAY & A A — 52 T
CRP (OR=1.25, 95%CI: 1.15-1.36) . #HIRK
(OR=2.29, 95%CI: 1.75-2.99) . ARFifks
JE (OR=1.52, 95%CI: 1.15-2.02) . ZZ K
(OR=2.24, 95%CI: 1.10-4.58) . f AL H
% (OR=0.37, 95%CI: 0.21-0.64 ) 2PCIKJ5 %k
AEISREYFEM N ZE ., WLDL, HCY . & IfLISAE |
WA K . 2GR PCIRGER/NERBEAER
JEISRI K RIB A Filt— 58 . IRIREEPT A B
ARSI T 25 0, FEAE R PEAG, PRAN AR
FEAE AR A RRAE MR A 1 O e i 1 T
AR T W, BYEA S P/ MRIGYY, 2
Bl AL, FEARPCIAR )G SZ AN PRI A R, B
TS MR T %,

[11 Niccoli G, Montone RA, Lanza GA, et al.Angina after
percutaneous coronary intervention: The need for precision
medicinelJ]. Int J Cardiol,2017,248:14-19.

[2] Li M, Hou J, Gu X, et al.Incidence and risk factors
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Res,2022,27(1):12.
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