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[Abstract] Objective To systematically review the risk factors for in-stent restenosis (ISR) of
vertebral artery origin after sent implantation to provide theoretical foundation for clinical prevention and
treatment. Methods Taking vertebral artery, vertebrobasilar insufficiency, stents, drug-eluting stents, self
expandable metallic stents in English and Chinese as key words, retrospective clinical studies about risk
factors for ISR of vertebral artery origin were searched by using PubMed, EMBASE/SCOPUS, Cochrane
Library, China Biology Medicine (CBM), China National Knowledge Infrastructure (CNKI), Wanfang Data
and VIP database from January 1, 1966 to March 30, 2017. Quality assessment and Meta-analysis were
made by using Newcastle - Ottawa Scale (NOS) and Stata 12.0 software. Results The research enrolled

3468 articles in all, from which 11 studies were chosen after excluding duplicates and those not meeting the
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inclusion criteria. A total number of 1352 patients were divided into ISR group (N = 440) and non-ISR

group (N =912). The ISR incidence rate of smokers was significantly higher than non-smokers (OR =2.179,
95%Cl: 1.373-3.458; P =0.001). The differences of bare metal stents (BMS) utilization rate (OR = 2.072,
95% CI: 1.560-2.753; P = 0.000) and drug - eluting stents (DES) utilization rate (OR = 0.483, 95% CI:
0.363-0.641; P =0.000) between ISR group and non-ISR group were statistically significant. Conclusions

Smoking and using BMS are risk factors for ISR of vertebral artery origin, and using DES is protective

factor. Due to limited study quality, more high-quality studies are needed to verify this conclusion.
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Table 1. Basic characteristics and quality assessment of 11 included studies
Sex [case (%)] : 3
Study Study design Group N — Age Risk factor Lellig gy BIOES
Male Female (v s, year) (month) (score)
Taylor, et al ' (2008) Retrospective study ISR 23 — — 59.00£12.40 Age, hypertension, diabetes, 7.70 6
X hyperlipidemia, smoking
Non-ISR 25 — — 63.70+11.90
Zhou, et al " (2011)  Retrospective study ISR 17 13(13/17) 4 (4/17)  62.60x 6.90 Sex, age, hypertension, diabetes, 12.50 7
hyperlipidemia, smoking
Non-ISR 46 32(69.57) 14(30.43) 63.50+ 9.70
Lin, et al"” (2014)  Retrospective study ISR 15 14 (14/15) 1(1/15)  66.73+ 8.00 Sex, age, hypertension, diabetes, 12.00 7
hyperlipidemia, smoking, kind of stents
Non-ISR 75 60 (80.00) 15(20.00) 67.30+ 9.57
Ma, et al ™' (2015) Retrospective study ISR 234 191 (81.62) 43(18.38) 66.00+ 9.00 Sex, age, hypertension, diabetes, 24.00 7
hyperlipidemia, smoking, kind of stents
Non-ISR 418 360 (86.12) 58 (13.88) 64.00+ 9.00
Zhang'™' (2016) Retrospective study ISR 18 13(13/18) 5(5/18)  64.70+ 7.20 Sex, age, hypertension, diabetes, 6.00 6
hyperlipidemia, smoking, kind of stents
Non-ISR 46  36(78.36) 10(21.74) 6530+ 9.70 °
Zhao and Li"" Retrospective study ISR 39 34(87.18) 5(12.82) <60.00 Sex, hypertension, diabetes, 12.00 6
(2013) hyperlipidemia, smoking, kind of stents
Non-ISR 105 89 (84.76) 16 (15.24) = 60.00
Fan, etal " (2015)  Retrospective study ISR 21 8(85.71) 3(14.29) <60.00 Sex, hypertension, diabetes, 6.00 6
hyperlipidemia, smoking
Non-ISR 53 45(84.91) 8(15.09) = 60.00
Yang, etal " (2009) Retrospective study ISR 21 14(66.67) 7(33.33) — Sex, smoking, kind of stents 12.00 6
Non-ISR 33 20(60.61) 13 (39.39) —
Zhang, et al'™* (2015) Retrospective study ISR 29  20(68.97) 9(31.03) 64.66+ 7.17 Sex, age, hypertension, diabetes, 6.00 6
X hyperlipidemia, smoking
Non-ISR 49 39(79.59) 10(20.41) 6524+ 9.69
Ni, et al™ (2016) Retrospective study ISR 11 T(711) 4(4/11) 6510+ 11.10 Sex, age, hypertension, diabetes, 6.00 6
hyperlipidemia, smoking
Non-ISR 33 24(72.73) 9(27.27) 60.40+11.10
Liu, et al ™ (2006)  Retrospective study ISR 12 — — 62.00+ 8.00 Age, hypertension, diabetes, 12.00 5
hyperlipidemia, smoking
Non-ISR 29 — — 65.00+10.00

—,not mentioned, £ & . NOS, Newcastle-Ottawa Scale, Newcastle-Ottawa it ¢ ; ISR , in-stent restenosis, % 4% N P J %8
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Figure 2 Forest plot for comparison of smoking between ISR group and non-ISR group.
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Figure 3 Forest plot for comparison of BMS utilization rate between ISR group and non-ISR group.
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Forest plot for comparison of DES utilization rate between ISR group and non-ISR group.
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Table 2.
statistic values

Sensitivity analysis of interconversion between fixed effects model and random effects model, and exchange of

Switching model

Exchange of statistic value

ftem OR or WMD value OR or WMD 95%C1 P value RR or MD value RR or MD 95%CI1 P value
Sex 0.839 0.465-1.145 0.268 0.948 0.919-1.030 0.340
Age 0.156 -1.514-1.826 0.855 0.920 -0.220-2.050 0.110
Hypertension 1.243 0.949-1.628 0.115 1.066 0.993-1.145 0.079
Diabetes 1.173 0.912-1.507 0.214 0.109 0.942-1.305 0.215
Hyperlipidemia 1.266 0.794-2.018 0.322 1.096 0.890-1.350 0.388
Smoking 1.459 1.157-1.839 0.001 1.491 1.180-1.884 0.001
BMS 2.315 1.418-3.779 0.001 1.317 1.191-1.457 0.000
DES 0.432 0.265-0.705 0.001 0.641 0.533-0.770 0.000

BMS, bare metal stents, % J& #3242 ; DES, drug-eluting stents , 24 #J 1k B 52 42

S5 T Meta 23 AT S A B0 KGR 4 T SO BRAE AR S
SCHRN PR AR R AR A2 N 22.9% , 3 R T AR AR AL
SR AR o ME Bl K GES 46 38 S A AR R SR
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1 D DRl 22— 12 s R A S R o B e R AR
2 BB g — M AE Bl Bk I 3, T 55 — DU AE Bl bk 1A & 4k
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25 1~ 25 LA E A DL, o 02 BT A — WA ) ik S
DA ARG SCA N R A st IR o B A SO 41 1
FR A 2l Jok R i B S AR A AR IS SCER N PR R B AR
KGHRE L AARNFE LR 2Z R K.
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W58 e 2 AR G FE I LR EAT R GEITPAN A 11
SCHR LT 1352 4] =8 3 (F Pk 78 20 440 1], TG 0k 7%
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