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Risk factors of in-stent restenosis for intracranial artery stenosis: a Meta-analysis
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[Abstract] Objective To assess the risk factors of in-stent restenosis (ISR) for intracranial artery
stenosis by Meta-analysis. Methods Retrieve relevant case-control studies or cohort studies from online
databases (January 1, 1990-August 1, 2017) as PubMed, EBMASE/SCOPUS and Cochrane Library with key
words: intracranial artery, stent, restenosis, risk factors, predictors. Selection of studies was performed
according to pre - designed inclusion and exclusion criteria. Quality of studies was evaluated by using
Newcastle-Ottawa Scale (NOS). All data were pooled by RevMan 5.3 software for Meta-analysis. Results
The research enrolled 305 articles, from which 16 high-quality (NOS score = 6) studies were chosen after
excluding duplicates and those not meeting the inclusion criteria. A total of 1102 cases (ISR: N =245; non-
ISR: N = 857) were included. Meta-analysis showed that diabetes (OR = 1.880, 95% CI: 1.290-2.740; P =
0.001), lesions stenosis length > 10 mm (OR =3.550, 95%CI: 1.160-10.850; P = 0.030), anterior circulation
lesions (OR =1.680, 95%Cl: 1.170-2.420; P = 0.005), postoperative residual stenosis = 30% (OR = 3.290,
95% C1: 1.460-7.410; P = 0.004) and bare metal stents (OR = 4.290, 95% CI: 1.130-16.260; P = 0.030)
increased the risk of ISR significantly. Conclusions Diabetes, lesions stenosis length > 10 mm, anterior
circulation lesions, postoperative residual stenosis = 30% and bare metal stents were risk factors of in-stent
restenosis. Clinicians should avoid related risk factors and reduce the occurrence of in-stent restenosis.
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Figure 1 Flow chart of screening literatures.
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Table 1.

Basic characteristics and quality assessment of included 16 studies

Sex [case (%)]

Followup  NOS

Study Study design Group N Age (year) Risk factor
Male Female (month)  (score)
Qureshi, et al ¥ Case-control study ISR 2 1(1/2) 1(1/2 Sex, smoking, hypertension, diabetes, 1430£7.00 7
(2006) 59.40+13.20 coronary heart disease, hyperlipidemia,
Non-ISR 16 11 (11/16)  5(5/16) AL postoperative residual stenosis
Levy, et al” Case-control study ISR 25 59.90+ 9.10 Age, smoking, hypertension, diabetes, 15.00 7
(2007) NonISR 53 52 (66.67) 26 (33.33) 63.50+ 6.90 coronary heart disease, hyperlipidemia,
on- k HUE 050 Tesion site
Turk, et al " Cohort study ISR 29 Lesion site 15.00 7
2008 61(65.59) 32 (34.41 58.10
( ) Non-ISR 64 ( ) ( )
Miao, et al " Case-control study ISR 16 Smoking, hypertension, diabetes, 28.70+16.40 7
(2009) 69 (77.53) 20 (22.47) 48.09+10.96 coronary heart disease, hyperlipidemia,
Non-ISR 73 lesion stenosis length, stent type (DES, BMS)
Wolfe, et al "> Cohort study ISR 7 Lesion site 20.00 7
(2009) 20(68.97)  9(31.03) 63.00+11.40
Non-ISR 22
Zhu, et al"™ Case-control study ISR 18 13 (13/18)  5(5/18) Sex, smoking, hypertension, diabetes, 30.00 7
(2010) 58.80+£11.70 coronary heart disease, hyperlipidemia,
Non-ISR 43 36(83.72)  7(16.28) lesion stenosis length, lesion site
AL-AL, et al ™ Cohort study ISR 10 Stent type (SES, BES) 31.00 7
(2011) NonISR 94 68 (65.38) 36 (34.62) 67.60
on-
Ma, et al " Case-control study ISR 16 13(13/16) 3 (3/16) Sex, smoking, hypertension, coronary heart 23.00 1
(2011) 63.00+ 7.00 disease, hyperlipidemia, lesion site,
Non-ISR 27 17(62.96) 10 (37.04) postoperative residual stenosis
Yue, et all' Cohort study ISR 14 Postoperative residual stenosis 36.00 7
(2011) L 43 (67.19) 21(32.81) 54.50% 9.90
on-
Jin, etal” Case-control study ISR 57 43 (75.44) 14(24.56) 52.90+11.50 Age, sex, smoking, hypertension, diabetes, 12.00 7
(2013) ) coronary heart disease, hyperlipidemia,
Non-ISR 169 146 (86.39) 23 (13.61) 52.90% 9.40 Jegion site, stent type (SES, BES)
Lai, et al " Case-control study ISR 6 4(4/6) 2(2/6) 48.00£11.70 Age, sex, hypertension, diabetes, 40.20+22.50 7
(2013) hyperlipidemia, lesion site
Non-ISR 40  25(62.50) 15(37.50) 40.40+11.60
Lee, et al "’ Case-control study ISR 5 Stent type (DES, BMS) 40.30+18.10 7
2013 21(67.74) 10(32.26) 62.90+13.60 Stent type (SES, BES
EU8) NonlsR 26 - 6779 106226 * el L B
Meng, et al Case-control study ISR 12 Diabetes, hyperlipidemia, postoperative 12.00 7
(2013) 47(75.81) 15(24.19) 49.00+ 9.00 residual stenosis, stent type (DES, BES)
Non-ISR 50
Park, et al *"’ Cohort study ISR 5 Stent type (SES, BES) 12.00 7
2013 34(77.27) 10(22.73) 60.40+ 9.70
(2013) Non-ISR 39 ( ) ( ) *
Shin, et al Case-control study ISR 17 8( 8/17) 9(9/17) 59.00+ 8.80 Age, sex, smoking, hypertension, diabetes, 24.00 7
(2013) . coronary heart disease, lesion site
Non-ISR 52 30(57.69) 22(42.31) 60.23+10.00
Wang, etal ™ Case-control study ISR 6 5(5/6) 1(1/6) Sex, lesion stenosis length, lesion site, 12.00 7
(2016) . 56.80+ 8.00 postoperative residual stenosis
Non-ISR 39 26 (66.67) 13(33.33)

NOS, Newcastle-Ottawa Scale, Newcastle-Ottawa 5 7% ; ISR, in-stent restenosis, 3 22 N ff 82 %% ; DES, drug-eluting stents, 25 9 %5 i 52 42 ; BMS,
bare metal stents, 43 J& # 32 %2 ; SES, self-expanding stents , Bl BES, balloon-expanding stents, jE 2 S
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Study or sub ISR Non-ISR Weight OR OR

tdy or subgroup Events Total Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI

Qureshi, et al ™ (2006) 1 2 9 16 2.600  0.780[0.040, 14.750]

Levy, et al " (2007) 12 25 24 53 20.500  1.120[0.430, 2.890] L

Miao, et al """ (2009) 11 16 37 73 10.700  2.140[0.680, 6.780] -t

Zhu, et al '™ (2010) 12 18 14 43 7.100  4.140[1.290, 13.340]

Jin, et al'"”" (2013) 24 57 45 169 33.700  2.000[1.070, 3.750] —

Lai, et al "™ (2013) 1 6 3 40 1.700  2.470[0.210, 28.540]

Shin, et al > (2013) 5 17 24 52 21.400  0.490[0.150, 1.580] —_—

Meng, et al ™ (2013) 10 12 15 50 2,500  11.670[2.280, 59.800]

Total (95%CI) 153 496 100.000  1.880[1.290, 2.740] . 4

Total events 76 171 : . . g
Heterogeneity: x°=13.250, df=7 (P=0.070); I =47.000% 0.010 0.100 1.000 10.000  100.000

Test for overall effect: Z=3.290 (P=0.001) Favors (ISR)
ISR ,in-stent restenosis, X 42N B ZE o The same for figures below
B2 TR AL TC A 2 A R L] L A i) AR AR

Figure 2 Forest plot for comparison of the proportion of patients with diabetes between ISR group and non-ISR group.

Favors (Non-ISR)

Studv or sub ISR Non-ISR Weight OR OR
udy or subgroup Events Total Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%Cl
Miao, et al "’ (2009) 1 16 2 73 23.900  2.370(0.020, 27.820] -
Zhu, et al'"™ (2010) 4 20 4 45 69.800  2.560[0.570, 11.500] —
Wang, et al ' (2016) 2 6 1 39 6.300  19.000( 1.390, 258.950] _—
Total (95%CI) 42 157 100.000  3.550[1.160, 10.850] i
Total events 7 7
L L L ]
Heterogeneity: x* = 1.870, df =2 (P=0.390); /*=0.000% 0.010 0.100 1.000 10.000  100.000

Test for overall effect: Z=2.220 (P =0.030)

Favors (ISR) Favors (Non-ISR)

B3 P 25 T e A 2 SR A A A I > 10 mm LU L SR 2R AR A

Figure 3 Forest plot for comparison of lesion stenosis length > 10 mm between ISR group and non-ISR group.
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Study or subgroup

Levy, et al * (2007)
Turk, et al " (2008)
Wolfe, et al '™ (2009)
Zhu, et al "™ (2010)
Ma, et al'"™ (2011)
Shin, et al ™ (2013)
Jin, et al''” (2013)
Lai, et al ™ (2013)
Wang, et al ' (2016)

Total (95%CI)

Total events

Heterogeneity: x> =11.970, df =8 (P =0.150); /°=33.000%
Test for overall effect: Z=2.800 (P =0.005)

Figure 4

Study or subgroup

ISR Non-ISR Weight OR OR

Events Total Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
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Figure 5 Forest plot for comparison of postoperative residual stenosis = 30% between ISR group and non-ISR group.
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statistic values

Table 2. Sensitivity analysis of interconversion between fixed effects model and random effects model, and exchange of

Switching model

Exchange of statistic value

ftem OR or MD value OR or MD 95%CI P value RR or SMD value RR or SMD 95%CI P value
Sex (male) 0.710 0.440- 1.150 0.160 0.930 0.820-1.050 0.250
Age -0.800 -3.810- 2.210 0.600 -0.080 -0.300-0.140 0.490
Smoking 1.030 0.700- 1.520 0.880 1.140 0.830-1.580 0.420
Hypertension 1.340 0.870- 2.070 0.190 1.080 0.970-1.200 0.180
Coronary heart disease 1.080 0.680- 1.730 0.740 1.040 0.770-1.400 0.810
Diabetes 1.910 1.050- 3.510 0.040 1.480 1.080-2.020 0.010
Hyperlipidemia 1.010 0.650- 1.580 0.950 1.000 0.900-1.130 0.950
Lesion stenosis length (> 10 mm) 3.720 1.180-11.750 0.030 3.090 1.190-8.030 0.020
Lesion site (anterior circulation) 1.680 1.020- 2.770 0.040 1.210 1.070-1.370 0.003
Postoperative residual stenosis (= 30%) 3.520 1.130-10.980 0.030 2.050 1.320-3.170 0.001
BMS 4.060 1.050-15.630 0.040 1.240 1.080-1.410 0.002
SES 1.320 0.760- 2.320 0.330 1.190 0.900-1.570 0.230

BMS, bare metal stents, % J& B 32 42 ; SES, self-expanding stents, [ I 42
P g
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