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Abstract

Key words

Background and aims: Endovascular therapy is currently considered the first-line treatment for most
patients with symptomatic peripheral artery disease. Recent research has primarily focused on short- or
mid-term (<2 years) follow-up periods, investigating the efficacy differences in endovascular methods
for treating newly developed femoropopliteal arterial lesions. However, the optimal endovascular
treatment method for newly developed femoropopliteal arterial lesions during long-term follow-up
remains unclear. Therefore, this study conducted a network Meta-analysis of randomized controlled trials
(RCTs) to compare the efficacy of common balloon angioplasty (BA), bare nitinol stent (BNS), drug-
coated balloon (DCB), and drug-eluting stent (DES) implantation during short-term and long-term
follow-up in the treatment of newly developed femoropopliteal arterial lesions.

Methods: After searching multiple medical databases, a total of 26 RCTs (with a total of 4 480 patients)
were included, and a network Meta-analysis was conducted to assess the efficacy and safety of various
methods. Outcome measures included primary patency rates at of follow-up, target lesion
revascularization (TLR) rates, major amputation rates, and all-cause mortality rates during 1, 2, and/
or 3 years of follow-up.

Results: In terms of primary patency rates at 1, 2, and 3 years of follow-up, DES consistently showed to
be the most effective treatment method, with its 2-year primary patency rate significantly higher than BA
(OR=11.11, 95% CI=3.06—40.28), BNS (OR=2.82, 95% CI=1.06—7.53), and DCB (OR=4.19, 95% CI=
1.06—16.51). Regarding TLR rates at 1, 2, and 3 years of follow-up, DES again proved to be the most
effective treatment method, with its 2-year TLR rate significantly lower than BA (OR=0.08, 95% CI=
0.03-0.25), BNS (OR=0.43, 95% CI=0.19—0.97), and DCB (OR=0.29, 95% C1=0.09-0.88). There were
no significant differences in major amputation rates among the treatment methods, but the surface under
the values of cumulative ranking curve at 1, 2, and 3 years indicated that DCB was the most effective
method in preventing major amputation. No significant differences were observed in all-cause mortality
rates at 1, 2, and 3 years among the treatment methods.

Conclusions: For the treatment of newly developed femoropopliteal arterial lesions, DES demonstrated
higher primary patency rates and lower TLR rates, while DCB may be the most effective method in
preventing major amputations. Therefore, DES and DCB should be prioritized in the consideration for
treatment.

Peripheral Arterial Disease; Femoral Artery; Popliteal Artery; Angioplasty; Drug-Eluting Stents; Meta-Analysis
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Figure 1 Literature selection process
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Table 1 Characteristics of the eligible studies included in the network Meta-analysis
B ] - B F WA MZER CLTI
ELYNIE ) Tt (n) A AR KE BAIE Sl
(%) () (mm) (%) (%)
Krankenberg, 25" 1 BAws. BNS 1211s.123 689  66.5 449 307 3.0
Schillinger, 25112713 1.2 BAws.BNS 53ws.51 529  66.5 96.4 346 125
Dick, &5 1 BAws. BNS 3925.34 685  69.0 729 384 5.5
Zdanowski, %511 1 BAuvs. BNS 17vs. 15 438 715 724 1000 844
Chalmers, %' (SUPER) 1 BAvs. BNS 76vs.74 820 679 1199 933 180
Rastan, 25177181 1.2 BAws.BNS 12725119 643 725 423 330 207
Scheinert, Z£"(BIOLUX PI) 1 BAvs. DCB 30vs.30 570 708 600 n/a 16.7
Tepe, 22! Albrecht, 45" (CONSEQUENT) 1.2 BAws.DCB 75v5.78 680 681 131.6  26.1 0.0
Werk, %/ (FEMPAC) 2 BAvs. DCB 420s.45 600  68.7 434 159 5.8
Werk, %% (PACIFIER ) 1 BAuvs. DCB  44ps.41  61.6 710 679 308 44
Schroeder, 45%*; Brodmann, 25> (TLLUMENATE EU) 1.2 BAus. DCB  7205.222 71.1 675 71.8 19.0 1.7
Steiner, % (RANGER) 1 BAws. DCB  34vs.71 724 677 654 340 2.9
Scheinert, %27 (LEVANTI) 2 BAus.DCB  52v5.49 633 685 805 415 69
Rosenfield, %% (LEVANT2) 1 BAvs. DCB 1602s.316 63.0 682  63.0 213 8.0
Duda, 2 2 BNSuws.DES 46vs.47 720  66.1 83.0  61.3 Rtk
Bausback, 4511 3  DCBus.DES 75025.75 680 689 1526 527 133
Dake, %11 15 A DES IS0 0 @8 7 211 86
BNSws. DES 59 vs. 61
Laird, 2557 (RESILIENT) 1.3  BAws.BNS 72us. 134 694 673 683 175 0.5
Tida, %F9(SM-01) 3 BAwvs. BNS 26us.51 753 740 923 221 247
Krishnan, 2557 ; Lyden, 258! (ILLUMENATE Pivotal ) 1.4  BAuws.DCB 100vs.200 587 688 830 187 43
Nowakowski, 2 (BIOPAC) 3 BAus.DCB 3315.33 803 655 617 348 152
Tepe, Z514; Laird, Z541% Schneider, 5%, Laird, 2% (IN.PACT SFA) 1.2.3.5 BAws. DCB 1110s.220 660  67.7  88.7  24.7 5.4
Soga, 24 (IN.PACT SFA Japan) 3 BAus.DCB 32vs.68 760 736 907 160 4.0
Teichgriiber, 451! (EFFPAC) 5 BAus. DCB  860s.85 649 680 575 228 2.4
Tepe, 241 (THUNDER) 2.5 BAus.DCB 541s.48 639 685 745 265 128
Jia, ZE81 Xu, ZE9(AcoArt T) 1.5 BAws.DCB 100ss.100 73.5 658 1495 545 420

HE  CLTI, 18 1 R A s e o,

Note: CLTI, chronic limb-threatening ischemia
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Table 2  Analysis of the risk of bias according to the Cochrane Collaboration tool

WEOLFS  JRBC WEREEA BT AselE B HAh

IHAWSE . . ,
AR R ZRERE ERE 4iREE WSASR R
Krankenberg, %11 + + _ ? + + _
Schillinger, 25127131 + + = ? + + ?
Dick, £ + + - ? + + ?
Zdanowski, 25! + + _ ? ? 9
Chalmers, Z5"°/(SUPER) + + - ? + + 9
Rastan, ZEl17-18] + + - + + + ak
Scheinert, Z")(BIOLUX PI) + + - ¥ + ¥ N
Tepe, 452°l; Albrecht, %521 (CONSEQUENT) + + = + ¥ n ¥
Werk, 2522 (FEMPAC) i - - ¥ + _ +
Werk, 2523 (PACIFIER) + + = + + + ¥
Schroeder, 452! (ILLUMENATE EU ) + + - + + + +
Steiner, 25! (RANGER) + + = + + + +
Scheinert, 27 (LEVANT1) n + - + " + +
Rosenfield, %% (LEVANT2) + + - + + + +
Duda, £ + ? + + + + +
Bausback, 25! + + - ? + + ?
Dake, %3175 + ? ? + + + ?
Laird, 251 (RESILIENT) + + - ? + N 9
lida, %5 (SM-01) + + - ? + _ _
Krishnan, 257 Lyden, 2558 (ILLUMENATE Pivotal ) + + = ? + + +
Nowakowski, %3 (BIOPAC) + + ? + + 4 )
Tepe, Z5%; Laird, 5. Schneider, Z5*%); Laird, 25 (IN.PACT SFA) + + - + 4 + 4
Soga, 2 (IN.PACT SFA Japan) + + - + + ¥ ?
Teichgriber, 21 (EFFPAC) + + + 4 + ¥ +
Tepe, 2% Tepe, 447! (THUNDER) + ? - - + + +
Jia, 5181 Xy, 2519 (AcoArt I) + + = 4 4 + +

2.2 & Meta s Hrss

2,21 —Hpa@dp R 11 T gEUe"T 24 26728 31 34, 37, 40. 48]
(H:2 600 I ) A5 T 1A —WE i R L5 R
BNS (OR=2.35, 95% CI=1.17~4.72) . DCB (OR=
312, 95% CI=191~5.09) Fl1 DES ( OR=4.16 ;
95% CI=1.54~1122) [ 14 — W8 % F & T BA;
HoA P A To W 25 5 o & RGBT 7 1 ) SUCRA
{f 5> %)~ . DES=84.7. DCB=68.7. BNS=46.2. BA=
0.4, Begg £ 4 45 R & W N fE 78 K & w5 (P=
0373) o A —F P W kB — > = A R
(BA-BNS-DES), P=0.389. 5 s 43 Z4 45 8 o3 #r 2% 51
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DES=98.4, BNS=60.4. DCB=41.1. BA=0.0. Begg T BNS, HAh b T R 25 . &£finTr ks
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AT EE R BRI A PAEYI>0.05. 5 55 4 244 A 43 0.754) o AN — PR b & WA = A %
B4 7 2 4F — 138 1 2% 1Y BBz bR R) 22 L 4 22 1) ( BA-BNS-DES F1 BA-DCB-DES) , PAE 43 %]} 0.087 Fil
TEAE — B0k . 8 JFURFZE 0 35 36 38-39,922451 (4 1 609 {4] 0.160 . 35 55 4y 2045 7 4 7 45 B B R R A P A
B M T3 AR RS R . DCB (0R=2.32, ¥150.05, AN — S0P A0 AT 05 o 2445 T S5 B AR 2
95% CI=1.67~3.22) K1 DES ( OR=3.43, 95% CI= 7534 —138 1R 0 B8z i A ie) 322 e 48 22 IRl A7 1
2.10~5.61) (1 3 4F — W1 1% % & T BA; DES (OR= — 3k, — W R L B ARAKIEL . SUCRA
2.15, 95% CI=1.03~4.46) 1 3 4 — W13 g R B . = HE P 53500 UL 1] 2-4
LAE—Jtim s 4 24E—IiE s % 3AE—IiE
BNS BNS BNS
DCB BA DCB BA DCB BA
DES DES DES
B2 &MAE—HEHENMNEE
Figure 2 Network plot for primary patency rates of each method
LAE—Jim i 4% 24F—Iim s 5 34— WiE s R
Treatment Effect OR (95% CI) Treatment Effect OR (95% CI) Treatment Effect OR (95% CI)
BNSvs. BA |- 235(1.17,4.72) BNSvs. BA | —s—  3.94(1.71,9.07) BNSvs. BA ————  1.60(0.74, 3.46)
DCB vs. BA e 3.12(1.91, 5.09) DCBvs. BA |+ 2.65(1.66,4.24) DCBvs. BA | —— 2.32(1.67,3.22)
DES vs. BA —+— 4.16 (1.54, 11.22) DES vs. BA —+—11.11 (3.06, 40.28) DES vs. BA —+—3.43 (2.10, 5.61)
DCB vs. BNS —+— 1.33(0.57,3.11) DCB vs. BNS —+— 0.67 (0.26, 1.75) DCB vs. BNS————  1.45(0.65, 3.23)
DESvs. BNS ——— 1.77(0.62, 5.03) DES vs. BNS —— 2.82 (1.06, 7.53) DES vs. BNS  ———— 2.15(1.03, 4.46)
DES vs. DCB —¢— 1.33 (0.44, 4.03) DES vs. DCB ——  4.19 (1.06, 16.51) DES vs. DCB  —— 1.48 (0.90, 2.45)
041 511 0209 1140 0711 3355
B3 &KMAE—HEGENRWKE
Figure 3 Forest plot for primary patency rates of each method
LAF— i i 2R 2AE—lE R 3AE— T IR
BA BNS BA BNS BA BNS
1.0 1.0 1.0 1.0- 1.0 1.0-
0.8 0.8 0.8 0.8 0.8 0.8
0.6- 0.6 0.6 0.6- 0.6 0.6-
i i3 / i 8-%‘/ s 3-3-.j
3 0.0 0.0 0.0 0.0- 300 0.0-
£ ] 2 3 4 1 2 3 4 £ i 2 3 4 1 2 3 4 B i 2 3 4 1 2 3 4
=3 DCB DES =3 DCB DES & DCB DES
B 1O, 1.0 &% 1.0 1.0 B 1O [ —
0.8 08 _— 0.8 0.8 0.8 0.8
0.6 0.6 0.6 0.6 0.6 0.6
04 / 0.4 0.4 j 04 0.4 / 04
0.2- 0.2 0.2 0.2- 0.2 0.2-
0.0- 0.0 0.0 0.0- 0.0 0.0-
i 2 3 4 1 2 3 4 i 2 3 4 1 2 3 4 i 2 3 4 1 2 3 4
Rank Rank Rank
Graphs by Treatment Graphs by Treatment Graphs by Treatment
El4 &Fh77E—HEZE SUCRA HEF B
Figure 4 SUCRA ranking plot for primary patency rates of each method
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67.7. BNS=51.0. BA=0.2. Begg ¥ I % W NTETE &
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=ML AL B R B R T A R B
NITA PEYI>0.05. 5 51 5 2488 3 B 4R 2 4F
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Figure 5 Network plot for TLR rates of each method
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Figure 6 Forest plot for TLR rates of each method
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Figure 7 SUCRA ranking plot for TLR rates of each method
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Figure 8 Network plot for major amputation rates of each method
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Figure 9 Forest plot for major amputation rates of each method
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Figure 10 SUCRA ranking plot for major amputation rates of each method

2.2.4 ABEmLE  14IfEN1671719-2023-24.26-28.31.37.4045) AN — A & B — A = M IE R (BA-BNS-
(22907 il i35 ) sl T VAR R AR A1 45 54 DES), P=0.767. 77 xi 53 SR 53 Hr 45 5 Wos e A
AT, ZREERITEEX (B P PAEF>0.05 0 A — SOPE K i Ay o5 53 248 8 43 A
0.05) . £ Ff AT J7 1 19 SUCRA {8 4 %) &y . DCB= FBPL R 2 4T 4 PR A 28 1 T4 L 0 R () 42 L A 22 ]
84.1, BA=62.9, DES=43.5., BNS=9.5. Begg ¥ & 3 AFE—2bE . 8T pif 5x b0 35 359 =591 (4 1 425 4]
I ARAELE R BT (P=0.428) . AN—FHAml op % B WE T 3EL BRI RNE R . ETA R

B—A=MIEH B (BA-BNS-DES), P=0.711. i/ b, ZRWIG I EE L (3 P50.05) . & FGIT
Iy ZLRERI M 45 R WOR P A PAEY>0.05, A —%L J7 ¥ HY SUCRA 1B 43 %) & . DES=92.8. DCB=42.0.

PG T I 05 SR AL A A AR R R 1A 4 R A R
B L2 BE A TR 2 b A 2 IR A A — BobE o 8 WA
%[17, 21-22, 25, 27, 29, 32, 41] :H: 1 680 ﬁﬂ ,%l, % ) j:liﬂ: T‘ 2 55'5
SR RMLE R ALY, ZRH L5
T2 S (¥ P>0.05) o 45 FhiGJr J7 5 1) SUCRA 1B

BA=37.5. BNS=27.6. Begg KK % W A 1778 & & 1
f (P=0.711) o A —SCHE A %A & 30— f1 5%
VO F T BRI o 1 a5 SBT3 A 45 A R T A PAE
150,05 19 o BRI o3 B B R 3 AR 4 1R 9 A R
(0 L 32 b A RN R) 3 b 2 AR — Bt . &

S 9 k. BA=83.3. BNS=66.4. DCB=29.8. DES= I ALK 25 [ AR AR IE . SUCRA HE ¥ K 43 )
20.4. Begg ki 0 R IR AETE kK R fr (P=0.754) . W 11-13,
VAE A RRAER AL HRIER IAELPRIER
DCB BA DCB BA DCB BA

DES DESS

BE11 EfAEEERBREERMEE

Figure 11 Network plot for all-cause mortality rates of each method
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Figure 12 Forest plot for all-cause mortality rates of each method
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Figure 13 SUCRA ranking plot for all-cause mortality rates of each method
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Figure 14 Clustered ranking plot produced by SUCRA values of the primary patency and TLR rates
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