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Comparison of common peri-operative complications in transcatheter aortic valve implantation through
different approaches: a meta-analysis
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[ Abstract |  Objective ~To systemically evaluate the occurrence of common peri-operative complications in
transcatheter aortic valve implantation ( TAVI) through different approaches. Methods We searched the database,
including PubMed, Embase, Ovid Medline and Database of Abstracts of Review of Effectiveness (DARE) and selected
the published randomized controlled studies on the TAVI through the transapical (TAp group) or transfemoral (TF
group) or transaortic (TAo group) approaches. And we compared and analyzed the 30-day post-operative mortality and
the incidences of early paravalvular leakage (PVL), severe hemorrhage, major vascular complications, stroke, acute
kidney injury (AKI) and permanent pacemaker (PPM) required atrioventricular block (AVB). A meta-analysis was
carried out by Review Manager 5. 3 software. Results A total of 22 studies, 11 530 cases were included in this study.
Compared with the TF group, the incidence of early PVL in the TAp and TAo groups was significantly lower (4. 6%
[63/1 3847 vs 9. 2%[400/4 366], P<0.000 01; 6.4%[33/518] vs 9. 3%[331/3 5417, P=0.002), while the 30-day
post-operative mortality was significantly higher (10. 0%[271/2 7117 vs 4. 8%[326/6 756, P<C0. 000 01; 8. 9% [ 46/
51871 vs 4. 5% [160/3 541], P=10. 002). The incidence of severe hemorrhage in the TAp and TAo groups was
significantly higher than that in the TF group (8. 4%[186/2 204 ] vs 3. 9%[268/6 818], P<C0. 000 01; 6.5%[35/542]
vs 1. 4%[50/3 569, P=0.01). The major vascular complication had a lower incidence in the TAp group compared with
the TF group (2. 3%[58/2 5247 vs 6. 5%[417/6 367 ], P<C0. 000 01). There was no difference in the occurrence of
stroke among the three groups (P>>0. 05). TF group showed a significant reduction of AKI incidence compared with the
TAp group (8. 3%[610/7 334] vs 22. 8%[615/2 699], P<C0. 000 01) and the TAo group (3. 1%[110/3 569] vs 12. 5%
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[68/542], P<C0.000 01). TF group showed a significant increase in the incidence of PPM required AVB compared with
the TAo group (13.2%[472/3 5697 vs 9. 2%[50/5427], P=0.003). Conclusion The TAp and TF approaches have a

shorter path in TAVI and can significantly reduce the occurance of PVL and major vascular impairment, which is an

unique advantage and has potential value.
[Key words |

approach; postoperative complications
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. 17 TAVI % AR 30 d AL
5%
TAp n TF n TAon i N TAp n TF n TAo n A1t N
Adamo &1 32 246 44 322 13 4 17
Arai %:2] 42 467 289 798 6 26 27 59
Al-Attar 2503 15 35 50 4 3 7
Biancari 21 199 199 398 16 8 24
Rodés-Cabau %001 177 168 345 20 16 36
Dworakowski £¢6] 84 67 151 11 4 15
Ewe %7 59 45 104 5 5 10
Frohlich &5L8] 761 2 828 185 3774 80 121 15 216
Gauthier 2§09 59 117 176 10 4 14
Greason 4g(10] 100 100 200 5 7
Himbert Z011) 24 51 75 4 8
Koifman £g[12] 132 516 648
Lardizabal Z[13] 76 44 120 11 6 17
Murarka 20141 57 66 123 3 3 6
Okuyama %:(15) 86 51 137 6 4 10
Van der boon %16] 89 793 882 14 51 65
Ropponen 17 64 36 100 8 6 14
Schymik ZL18] 894 1 685 2579 89 71 160
Tanawuttiwat 24(19] 36 28 24 88
Thongprayoon Z20] 108 108 216 3 2 5
Thourani 221 139 35 174 13 4 17
Wenaweser 222] 43 27 70 4 3 7
TAVI: £3E EkEAR; TAp: Z0R: TF: Zkgilik: TAo: Z&E5k
TAp TF Odds Ratio Odds Ratio
Events Total Events Total Weight M-H. Random, 95% Cl M-H. Random, 95% CI

Arai 2016 6 42 26 467 5.3% 2.83[1.09,7.31]

Al-Attar 2009 4 15 3 35 1.9% 3.88[0.75,2012) m

Biancari 2016 16 199 8 199 6.1% 2.09[0.87,5.00 T

Rodés-Cabau 2010 20 177 16 168 8.9% 1.21 [0.60, 2.42] D

Dworakowski 2010 1" 84 4 67 3.5% 237[0.72,7.82] I

Ewe 2011 ) 59 5 45 3.0% 0.74[0.20,2.73] ——5——

Frihlich 2015 80 761 121 2828 249% 263 [1.96,3.53] =

Gauthier 2015 10 59 4 117 3.4% 5.77[1.72,19.28)

Greason 2014 2 100 5 100 1.9% 0.39[0.07, 2.05) _

Himbert 2009 4 24 4 51 2.3% 2.35[0.53,10.34) ]

Murarka 2014 3 &7 3 BB 19% 1.17(0.23,6.02) e

Vander hoon 2014 14 89 51 793 101% 272[1.44,514] T

Schymik 2015 89 894 71 1685 23.0% 251[1.82, 347 =

Thongprayoon 2017 3 108 2 108 1.6% 1.51[0.25,9.25) —

Wenaweser 2011 4 43 3 27 21% 0.82[0.17,3.99] —

Total (95% CI) 271 6756 100.0% 2.19[1.74,2.77] ®

Total events 7 326

Heterogeneity: Tau*=0.03, Chi*=17.30,df=14 (P=0.24), F=19%

Test for overall effect: Z=6.59 (P < 0.00001) 0.01 2 TAp 1 TF 10 100
TAp TAo Odds Ratio Odds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% Cl

Arai 2016 6 42 27 289 11.5% 1.62[0.63, 4.18) -

Frohlich 2015 80 761 15 185 42.2% 1.33(0.75, 2.37) i

Laedizabal 2013 " 76 6 44 127% 1.07[0.37,3.13]

Okuyama 2014 6 86 4 51 9.1% 0.88 [0.24, 3.28) I

Ropponen 2016 g 64 6 36 131% 0.71[0.23, 2.25) - 1

Thourani 2015 13 138 4 35 11.3% 0.80(0.24, 2.62) - T

Total (95% CI) 1168 640 100.0% 1.15[0.79, 1.68]

Total events 124 62 X ) ) )

Heterogeneity: Chi*=1.94, df=5 (P = 0.86); F=0% r T T T 1

Test for overall effect Z= 0.72 (P = 0.47) U R L
TF ThAo Odds Ratio Odds Ratio

M-H, Fixed, 95% CI Fixed. 95% CI

Adamo 2014 13 246 4 44 9.9% 0.56 [0.17,1.80] I

Arai 2016 26 467 27 289 486% 0.57 [0.33,1.00] —

Frihlich 2015 121 2828 15 185 41.5% 0.51[0.29, 0.89) —a—

Total (95% CI) 3541 518 100.0%  0.54[0.37,0.79] <&

Total events 160 46

t{etemgeneiw; Chi*=0.10, df = 2 (P=0.95), F= 0% 0 = u=1 ;i 1=0 100'

Testfor overall efiect Z=3.16 (P =0.002) : : TF TaAo
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ZH[4. 6% (63/1 384) vs 9. 2% (400/4 366), P<< 1 168) vs 5.9%(38/640),P=0.37], WK 3,
0.000 0136. 4% (33/518) vs 9. 3% (331/3 541),

TAp TF Odds Ratio Odds Ratio

Study or Subgroup _Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

Arai 2016 2 42 51 467  46% 0.41[0.10,1.74] —

Al-Aftar 2009 1 15 ] 35 29% 0.21 [0.02,1.80] —

Biancari 2016 10 199 15 199  83% 0.65 [0.28, 1.48] =

Frohlich 2015 21 761 214 2828 51.1% 0.35[0.22, 0.55] —

Gauthier 2015 3] 59 18 117 6.3% 0.62[0.23, 1.66) I

Greason 2014 8 95 1 92  59% 0.68[0.26,1.77] e

Himbert 2009 3 24 10 46 3.5% 0.51[0.13,2.08] =

Koifman 2016 8 132 67 516 149% 0.43[0.20,0.92) e

Murarka 2014 4 57 5 66 2.5% 0.92[0.24, 3.61] Sl

Total (95% CI) 1384 4366 100.0%  0.44[0.33,0.59] <

Total events 63 400

Heterogeneity: Chi*= 4.81, df=8 (P = 0.78); F= 0% b t t {

Test for averall effect Z= 562 (P = 0.00001) 0.01 0.1 TAp TF 10 100
TAp TAo Odds Ratio Odds Ratio

Study or Subgroup __Events Total Events Total Weight M-H, Fixed. 95% CI M_-H, Fixed, 95% CI

Arai 2016 2 42 20 289 16.2% 0.67 [0.15, 2.99] e

Frohlich 2015 21 761 8 185 420% 0.63[0.27,1.44] —

Laedizabal 2013 9 76 5 44 187% 1.05[0.33, 3.39] —

Okuyamna 2014 5 86 4 51 157% 0.88[0.24, 3.28] '

Ropponen 2016 1 64 0 36 21% 1.72([0.07,43.44]

Thourani 2015 3 139 1 3% 652% 0.75[0.08, 7.44] —

Total (95% CI) 1168 640 100.0%  0.78 [0.46, 1.34]

Total events 42 38

Heterogeneity: Chi*= 0.82, df=5 (P = 0.98); F= 0% b t r t |

Test for overall effect: Z= 0890 (P =0.37) 0.01 04 TAp i TAo 10 pto
TF TAo Odds Ratio Odds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed. 95% CI

Adamo 2014 66 246 ) 44 147% 2.86 [1.08, 7.57) =

Arai 2016 51 467 20 289 52.3% 1.65 [0.96, 2.83] i

Fridhlich 2015 214 2828 8 185 330%  1.81[0.88 373 =

Total (95% CI) 3541 518 100.0% 1.88 [1.27, 2.79] ‘

Total events 331 33

Heterogeneity: Chi*= 0.85, df= 2 (P = 0.62); F= 0% U = 0:1 1’0 mu:

Test for overall effect: Z=3.14 (P = 0.002) TF Tho

B3 FREEETAVIBEAGERAIREREARE EBRILE

TAp: %

2042 TF.

Z ks TAo:

ZE 3k TAVIL

AT E BB EAR

2.4 REFHEEdaFH TAp 41.TAo 4
HIAR G Ik A R Y T TF 4408, 4%
(186/2 204) vs 3. 9% (268/6 818), P<0. 000 01;
6.5%(35/542) vs 1. 4%(50/3 569), P=0. 01],fi
TAp 5 TAo 4B AR5 F 0™ 8 H il & A 28 2%
SIS L[4 1% (44/1 074) vs 7. 3% (45/
613),P=0.17]. WK 4.

2.5 REFHMXLEFLE BEEERSH BN
TAp 4EH B A G 50 K08 I Kk & AR KT
TF 4H[2.3%(58/2 524) vs 6.5%(417/6 367) , P<<
0. 000 01 ] (HAFEARE S b (1P =21%) R R
FHBEDUSE RIS T 0B 85 R 5 Bk —3, TAo 48
TG HI KM A IF L 5E KBRS TAp 4. TF 4
M E RG24 E X [2. 2%(7/324) vs 1.3%
(12/955),P=0. 44;2. 6% (6/229) vs 3. 4% (105/
3074),P=0.67],

2.6 REF#sx+ TApH.TFHYEH TAo 4 3
HEBH IR G BR80T g i 3
[TAp vs TF:3. 6% (101/2 811) vs 2. 9% (216/
7 446) ,P=0.12; TAp vs TAo0:2.9%(36/1 235) vs
2.0%(14/707), P=0.19; TF vs TAo:2. 1% (75/
3569) vs 1.5% (8/542),P=0. 23],

2.7 REFHERERG  FEEENST BN,
TF HEE ARG R 2B 00 kA FM0T TAp
ZH[8.3%(610/7 334) vs 22. 8% (615/2 699), P<<
0. 000 O1 ], {HAFFEAR B 5 i d (I° = 24 20) , BOR H
BEPLEC AL 0 #r, 45 R 5 Bk —3, TAp 45 TAo
HEFARGE RIS BL kAR 225G R
X[9. 8% (107/1 097) vs 11. 7% (79/673), P =
0.44], TF HEBFHAE 2B B0 R0 T
TAo 2H[3. 1% (110/3 569) vs 12. 5% (68/542),
P<0.000 017, WK 5,
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Odds Ratio
M-H, Fixed. 95% CI

TAp TF Odds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H. Fixed, 95% Cl
Adamo 2014 0 32 3 246 08% 1.07([0.05 2119
Arai 2016 3 42 12 467 18% 2.92[0.79,10.77]
Ewe 2011 ] 59 3 45  2.8% 2.52([0.64,991]
Frahlich 2015 15 761 21 2828 B4% 2.69[1.38,5.24]
Gauthier 2015 3 59 7117 40% 1.78[0.57, 5.55]
Koifrnan 2016 19 132 29 516 97% 2.82[1.53,5.22]
Murarka 2014 3 57 B 66 5.0% 0.56[0.13, 2.33]
Vander boon 2014 21 89 101 793 14.9% 2.12[1.24,3.60]
Schymik 2015 74 894 64 1685 39.0% 2.29[1.62,3.23]
Tanawuttiwat 2014 15 36 14 28 8.8% 0.71[0.26,1.93]
Wenaweser 2011 21 43 8 27 4.8% 2.27(0.82,6.29)
Total (95% CI) 2204 6818 100.0%  2.11[1.70, 2.62]
Total events 186 268

Heterogeneity: Chi*=10.08, df=10(P=0.43),F=1%
Test for overall effect Z=6.73 (P < 0.00001)

Adamo 2014

Arai 2018

Frohlich 2015
Ropponen 2016
Tanawuttiwat 2014
Thourani 2015

Total (95% CI)
Total events

RN

Heterogeneity: Chi*= 6.76, df= 5 (P = 0.24), F= 26%
Testfor overall effect: Z=1.37 (P=0.17)

Stu
Adamo 2014

Arai 2016

Frdhlich 2015
Tanawuttivat 2014

or Subgrou

Total (95% CI)
Total events

Heterogeneity: Chi*=1.76, df=3 (P=0.62), F=0%
Test for overall effect: Z=2.43 (P = 0.01)

Study or Subgrou
Adamo 2014

Arai 2016

Biancari 2016
Dworakowski 2010
Frahlich 2015
Gauthier 2015
Greason 2014
Koifman 2016
Murarka 2014
Vander boon 2014
Schymik 2015
Tanawuttiwat 2014

Thongprayoon 2017

Wenaweser 2011

Test for averall effect: Z=11.39 (P < 0.00001)

Adamo 2014

Arai 2016

Frihlich 2015
Tanawuttiwat 2014

Total (95% CI)
Total events

Heterogeneity: Chi*= 3.76, df= 3 (P = 0.29), F= 20%
Test for overall effect: Z=6.22 (P < 0.00001)

0.01 01 10 100
TAp TF
TAp TAo Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed. 95% CI M-H, Fixed. 95% CI
0 32 1 44  41% 045(0.02,11.31)
3 42 17 289 133%  1.23(0.34, 4.39] = E———
15 761 0 185 26% 7.70(0.46,129.33 >
7 B4 8 36 302% 043[0.14,1.31] — &
15 36 17 24 394%  029[0.10,089 —
4 139 2 35 103%  0.49(0.09,2.79) e
1074 613 100.0%  0.68[0.39, 1.18] -
44 45
0.01 01 10 100
TAp TAo
TF TAo Odds Ratio Odds Ratio
Events Total Events Total Weight M-H, Fixed. 95% Cl M-H, Fixed, 95% CI
3 246 1 44 52%  053[0.05522)
12 467 17 289 B3.5%  0.42(0.20,0.90] ——
21 2828 0 185 29% 2.84[017,47.09
14 28 17 24 284%  041[0.13,1.30] —
3569 542 100.0%  0.49[0.28, 0.87] >
50 a5
0.01 01 10 100
TF TAo
4 AEEETAVI BERAEEHEEHNEHLEBRLE
TAp: %045 TF: &8k TAo: Z&F8hlk; TAVI: &5 EhkilE AR
TAp TF Odds Ratio Odds Ratio
Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
132 12 246 08% 0.63[0.08, 5.01] B
13 42 21 467 47% 9.52 [4.33, 20.92) —
83 193 41 193 115% 276[1.77, 4.30] =
35 84 15 67 55% 2.48[1.21,5.09] ——
54 761 71 2828 148% 2.97 [2.06, 4.27) —
16 59 15 117 47% 253[1.15,5.57) e
7100 2 100 1.3% 3.69 [0.75,18.21] =
9 132 6 516 28% 6.22[2.17,17.80]
13 &7 10 66 3.6% 1.65 [0.66, 4.13] -
34 83 171 793 11.0% 2.25[1.42, 3.56] ——
251 894 201 1685 24.2% 2.88[2.34, 3.55] -
16 36 6 28 25% 2.93[0.96, 8.96]
65 171 36 195 105% 2.71[1.68, 4.36] ==
18 43 327 18% 576 [1.50,22.10]
2699 7334 100.0% 2.0212.43,3.51] L 4
615 610
Heterogeneity: Tau®= 0.03; Chi*=17.07, df= 13 (P = 0.20); F= 24% ool = 0 00
TAp TF
TF TAo 0dds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed, 95% ClI M-H, Fixed. 95% CI
12 246 3 44 53% 0.70[0.19,2.59) —
21 467 33 289 492%  0.31[0.18,054] ——
71 2828 19 185 381%  0.22[0.13,0.38] ——
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