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Efficacy of drug-coated balloon in the treatment of coronary small

vessel disease: a meta-analysis
QIN Shengde' > XU Guangma® LUO Meifeng® QIU Xue'*
(' Youjiang Medical University for Nationalities, Baise, Guangxi, 533000, China;?Department
of Cardiology, The People’s Hospital of Guangxi Zhuang Autonomous Region)
Corresponding author: XU Guangma, Email: xuguangma@163. com
Abstract Objective: To evaluate the therapeutic effects of the drug-coated balloon(DCB), plain balloon an-

gioplasty(POBA) and drug-eluting stent(DES) on coronary small vessel disease(SVD) by meta-analysis. Meth-
ds: The Cochrane Library, PubMed, Web of Science, Embase, CBM, CNKI, Wanfang, and VIP databases were
searched from inception to April 2023. Meta-analysis and publication bias test were performed by RevMan 5. 3 and
Stata 15. 1 software, and subgroup analysis was performed according to different control measures. Results: A to-
tal of 14 RCTs involving 3 354 patients were included. Meta-analysis showed that compared with POBA, DCB re-
duced the incidence of target lesion revascularization(TLR) and restenosis(BR) in SVD patients, simultaneously
reduced late lumen loss(LLL) and diameter stenosis(DS), and increased minimum lumen diameter (MLD), but
there was no significant difference in the incidence of major adverse cardiovascular events(MACE) and target ves-
sel revascularization(TVR). Compared with DES, DCB reduced MACE, LLL, MLD, and increased DS in pa-
tients with SVD, but there was no significant difference in TLR, TVR, and BR. Conclusion: Compared with PO-
BA and DES, DCB can improve the prognosis of SVD patients to a certain extent and reduce the LLL, but more
large-sample and high-quality RCTs are still needed to verify the clinical efficacy of other outcome indicators.

Key words drug-coated balloon; coronary small vessel disease; efficacy; meta-analysis
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Figure 1 The flow chart of literature Screening
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Table 1 Basic characteristics of included studies

LR P RVD O FEARE O THUEME &R/ 6K

LN Ex 5% JE Al . 45 )R P8 A
¢ . (T/C)/%  (T/O)/mm  (T/O) /i (T/CO  Bavi/H -
Qian 20231 L] Z > RCT 63.8/63.3 2.03/2.09 181/87 PCB/POBA 9/12 DOO®@®OO®®
» . 2.0~2.75/
Cortese 2023 BEAHM L9 RCT  64/66 A 102/101  PCB/DES  —/36 OO
Xu 202201 i £Zdy RCT 61.3/61.6  1.99/2.05  105/101 PCB/POBA  9/12 0]0]6]6]6)
, B s ) 2.0~2.75/
Farah 20220 £y RCT 67.5/67.5 229/179  PCB/DES  12/12 0I6)
o 1T B iy ] i 7 Y 2.0~2.75 /
FHE & 20220 ] RCT 65.6/65.5 — 50/50 PCB/DES 6/6 DOO®
ke 202109 o RCT 68.9/69. 1 — 55/55 PCB/DES 6/9 DOOEO®O
Li 202107 hiE Zd RCT 59.9/59.9  2.11/2.17 109/86  PCB/DES 9/9 OOOO
Cortese 20207 BEARHM 9 RCT 64/66 2.23/2.18  108/106 PCB/DES 6/12 ODOQO®OOG®
Tian 2020¢) hE £ RCT 60.1/60.5  2.42/2.42  115/109  PCB/DES  —/24 Q16
i | H
Jeger 202011 ! i ZH» RCT 67.2/68.4 2~3/2~3  349/345 PCB/DES —/36 0l6)
1 B8 s )
Tang 20182 fE £ RCT 60.1/60.5 2.11/2.21  116/114  PCB/DES  9/12 @O @OGO®®
. 2.0~2.75
Funatsu 20172V HA  Z%.0 RCT 68/69 5 g ;/ 98/40  PCB/POBA  6/6 0]0]6]6]6)
.0~2.75
Naganuma 2015%*  EAKF £ RCT 64.8/66.4 2.41/2.41 90/92 PEB/PES 12/12 DB
Latib 20120 BRHM Ly RCT 64.8/66.4 2.41/2.41 90/92 PEB/PES 6/6 DOADOO®D

T T AR . C AN A ;RVD IS % 10 H A% PCB A2 EEIR )2 BR % . POBA b 3% il Bk 48 1 % BB K . PEB Jy %
ALEEVE i3k 3 , PES S BvE N 248 45 4845, O MACE.@Q X3 TLR,® K TVR.@ X LLL.® ) MLD,® k4 DS,
@M BR,

R2 MANHARBREFRE TN ER

Table 2 Bias risk assessment results for included studies
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95%CI 0.34~1.30,P=0.23); 5 DES #i [, ,DCB
MA% T MACE & (OR=0.72,95%CI 0.55~
0.94,P=0.01), WH 2,

TVR ZAERKZER TG EL . WK 4,

Experimental  Control Odds Ratio Odds Ratio
Study or Subgroup __Events _Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 POBA

Qian 2023 25 181 17 87 13.3% 0.66 [0.34, 1.30] ag
Subtotal (95% CI) 181 87 133%  0.66[0.34,1.30] -

Total events 25 17

Heterogeneity: Not applicable

Test for overall effect: Z = 1.20 (P = 0.23)

112 DES

Cortese 2020 6 108 8 106 51%  072[0.24,2.15) 1
Cortese 2023 1102 21 101 127%  0.46[021,101] —

Farah 2022 16 229 16 179 113%  077[037,158] -t

Jeger 2020 53 349 53 345 305%  0.99(0.65, 1.49) -+

Latib 2012 9 90 15 92 9.0% 0.57 [0.24, 1.38) -1
Naganuma 2015 1 90 21 92 123% 0.47[0.21,1.04) e

#1i2021 3 5 6 55 38%  047(0.11,199] —

£ #2022 2 50 3 50 19%  065[0.10,4.09] —
Subtotal (95% CI) 1073 1020 86.7% 0.72[0.55, 0.94] *

Total events " 143

Heterogeneity: Chi = 5.19, df = 7 (P = 0.64); I = 0%

Test for overall effect: Z = 2.44 (P = 0.01)

Total (95% Cl) 1254 1107 100.0% 0.71 [0.55, 0.91] ‘

Total events 136 160

Heterogeneity: Chi? = 5.25, df = 8 (P = 0.73); I = 0% ) ) - 00

Test for overall effect: Z = 2.70 (P = 0.007)

Favours [experimental]  Favours [control]
Test for subgroup differences: Chi* = 0.05, df = 1 (P = 0.82), 1= 0%

E 2 DCB % SVD ##& MACE £ £ RZ MM FHRHE
Figure 2 The forest map of the impact of DCB on the

incidence of MACE in SVD patients
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P=0.03), {HI4 % #1 ¥ 7~.DCB 5 POBA(OR
=0.46,95%CI 0.17~1.26,P =0.13) .DES(OR
=0.73,95% CI 0.52~1.02, P =0.07) # It &

Experimental  Control Odds Ratio Odds Ratio
Study or Subgroup _Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 POBA
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Xu 2022 6 105 11 101 162%  0.50(0.18, 1.40 —
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Total events 15

Heterogeneity: Chi* = 0.74 ar 1(P=0.39) 1= 0%

Test for overall effect: Z = 2.04 (P = 0.04)

1.2.2DES
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Heterogeneity: Chi* = 4.81, df = 6 (P = 0.57); I = 0%

Test for overall effect: Z = 1.42 (P = 0.16)
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Total events 48

Heterogeneity: Chi* = 7.05, df = 8 (P = 0.53); I = 0/0 b o+ o0

Test for overall effect: Z = 2.19 (P = 0.03)
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Figure 3 The forest map of the impact of DCB on the

incidence of TLR in SVD patients
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1.3.1 POBA
lian 8 181 8 87 11.4% 0.46 [0.17, 1.26) -y
Subtotal (95% Cl) 181 87 114%  046[0.17,126] —~
Total events 8 8
Heterogeneity: Not applicable
Test for overall effect: Z = 1.51 (P = 0.13)
1.32DES
Farah 2022 7 229 13 179 156%  040[0.16,1.03] —
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Latib 2012 79 10 92 101%  069(0.25 1.90] — T
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Yang 2018 6 14 7 114 7.3% 0.85(0.28, 2.61) e
Tian 2020 7115 8 109 85%  0.82[0.29,234] 0
sublmal (95% CI) 987 931 88.6% 0.73[0.52, 1.02] ‘
Total events 66 85
Heterogeneity: Chi? = 2.72, df = 5 (P = 0.74); I = 0%
Test for overall effect: Z = 1.84 (P = 0.07)
Total (95% C) 1168 1018 100.0% 070 [0.51,0.9] L 4
Total events 74 9
Heterogeneity: Chi* = 3.47, df = 6 (P = 0.75); I = 0% Ly v p pre

Test for overall effect: Z = 2.21 (P = 0.03)

Favours [experimental]  Favours [control]
Test for subgroup differences: Chi* = 0.74, df = 1 (P = 0.39), I = 0%
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Figure 4 The forest map of the impact of DCB on the
incidence of TVR in SVD patients
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Heterogeneity: Tau? = 0.01; Ch = 86.11, df = 8 (P < 0.00001); = 91% 7

Test for overall effect: Z = 4.46 (P < 0.00001)

1 05 05
Favours [experimental] - Favours [control]
Test for subgroup differences: Chi* = 0.58, df = 1 (P = 0.45), 1= 0%

B 5 DCB X} SVD & LLL N F A E
Figure S The forest map of the impact of DCB on LLL
in SVD patients

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight _IV. Random, 95% CI IV, Random, 95% CI
5.1 POBA

Funatsu 2017 141 042 98 108 037 40 108%  033[0.19,0.47) —
Qian 2023 147 036 181 136 044 87 113%  0.11[0.00,022) —

Xu 2022 129 032 105 117 039 101 114%  0.12[0.02,022) —
Subtotal (95% CI) 384 228 335%  0.18[0.05,0.30] >

Heterogeneity: Tau? = 0.01; Chi* = 7.03, df = 2 (P = 0.03); = 72%
Test for overall effect: Z = 2.82 (P = 0.005)

1.5.2 DES

Cortese 2020 174 046 108 179 048 106 11.0% -0.05 [-0.18, 0.08] -
Latib 2012 142 04 9 152 05 92 11.0% -0.10 [-0.23, 0.03] s

165 025 109 198 0.26 86 11.7% -0.33 [-0.40, -0.26] -
14 042 116 171 039 114 113% -0.31[-0.41,-0.21] -

# 153 046 55 165 051 55 10.1% -0.12[-0.30, 0.06] -
FAR#2022 15 026 50 168 024 50 11.4% -0.18 [-0.28, -0.08] -
Subtotal (95% CI) 528 503 66.5%  -0.19[0.29,-0.09] >
Heterogeneity: Tau® = 0.01; Chi* = 23.60, df = 5 (P = 0.0003); I* = 79%

Test for overall effect: Z = 3.79 (P = 0.0001)
Total (95% CI) 912 731 100.0%  -0.06[-0.21,0.09] -

Heterogeneity: Tau? = 0.05; Chi* = 127.30, df = 8 (P < 0.00001); I = 94%
Test for overall effect: Z = 0.82 (P = 0.41)
Test for subgroup differences: Chi* = 2092, df = 1 (P < 0.00001), I* = 95.2%
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Figure 6 The forest map of the impact of DCB on

MLD in SVD patients
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Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean _ SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
1.6.1 POBA

Funatsu 2017 34 14 98 47 15 40 24% -13.00[-18.41,-7.59] —_—

Qian 2023 252 174 181 323 197 87 30% -7.10[-1195-225] —

Xu 2022 3254 16 105 4192 1849 101  31% -9.38[14.11,-4.65] -

Subtotal (85% C) 384 228 85% -9.60[-1247,-6.73] *

Heterogeneity: Chie = 2.54, df = 2 (P = 0.28); ' = 21%
Test for overall effect: Z = 6.55 (P < 0.00001)

16.2DES
Cortese 2020 366 21 108 322 19 106 24%  4.40[-0.96,976] —
Latib 2012 3499 1597 90 3333 1999 92 25%  166(-359,691) -
Li2021 206 206 109 232 159 86 27%  640[1.28,1152 —
Tang 2018 293 202 116 239 159 114 32%  540[0.71,10.09] —
#2021 3113 498 55 2056 502 55 200%  157[030,3.44) -
Eiii£2022 315 206 50 2014 328 50 607%  236[1.29,343] [
Subtotal (95% CI) 528 503 915%  244[1.57,3.32] +

Heterogeneity: Chi* = 5.27, df = 5 (P = 0.38); I* = 5%
Test for overall effect: Z = 5.48 (P < 0.00001)

Total (95% C) 912 731 1000%  1.42[0.59,2.26]
Heterogeneity: Chi* = 69.69, df = 8 (P < 0.00001); I = 89%

Test for overall effect: Z = 3.34 (P = 0,0009)

Test for subgroup differences: Chi = 61.87, df = 1 (P < 0.00001), I = 98.4%
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Figure 7 The forest map of the impact of DCB on DS
in SVD patients

Experimental  Control Odds Ratio 0Odds Ratio
Study or Subgroup __Events _ Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.7.1 POBA

Funatsu 2017 13 98 17 40 205%  0.21[0.09,0.49) —_—

Qian 2023 1M 157 15 72 187%  0.29(0.12,0.66] —_—

Xu 2022 9 91 26 92 228%  0.28[0.12,064] -

Subtotal (95% CI) 346 204 620%  0.26([0.16,0.42] >

Total events 58

Heterogeneity: Chi = 0.35, df = 2 (P = 0.84); I* = 0%

Test for overall effect: Z = 5.47 (P < 0.00001)

1.7.2DES

Cortese 2020 1M 105 10 104 88%  1.10[0.45271) -1
Latib 2012 8 81 12 82 105%  064[0.25166] -
Li2021 1 109 6 8 59%  150[053422 1T
Tang 2018 1 100 8 93 72% 131050342 -1
#2021 3 55 6 55 56%  047[0.11,1.99] —
Subtotal (95% CI) 450 420 38.0%  0.98[0.63,1.54] >

Total events a4 42

Heterogeneity: Chi? = 2.83, df = 4 (P = 0.50); I = 0%

Test for overall effect: Z = 0.08 (P = 0.94)

Total (95% CI) 796 624 100.0%  053[0.39,073] >

Total events 7 100

Heterogeneity: Chi? = 19.04, df = 7 (P = 0.008); I = 63% ) ) s e

Test for overall effect: Z = 3.86 (P = 0.0001)

Favours [experimental] - Favours [control]
Test for subgroup differences: Chi* = 15.82, df = 1 (P <0.0001), I*=93.7%

B8 DCB3XfSVD & BREZEERYMAFHRHE
Figure 8 The forest map of the impact of DCB on the
incidence of BR in SVD patients
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Figure 9 Funnel plots of MACE and TVR related studies
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