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Background

Transradial access (TRA) for coronary angiography (CA) and percutaneous coronary intervention (PCl) has been
shown to have better outcomes compared with transfemoral access (TFA) across a broad spectrum of patients
and presentations. However, patients with prior coronary artery bypass graft (CABG) remain under-represented in
these studies. We performed a meta-analysis to compare the procedural and clinical outcomes of TRA versus TFA
in patients with prior CABG undergoing CA and/or PCI.

Methods

We searched PubMed, MEDLINE, Scopus, Embase, and Google Scholar from inception to September, 2021 for
studies (observational and randomized) that compared procedural and clinical outcomes of TRA and TFA in
patients with prior CABG undergoing CA and/or PCl. Data from all included studies were combined to calculate
weighted mean differences (WMD) and 95% confidence interval (Cl) for continuous outcomes, whereas risk ratio
(RR) and 95% Cl were calculated for dichotomous outcomes.

Results

Twenty studies (1 randomized, 19 observational) with 159,657 patients in TRA and 1,182,204 patients in TFA
group were included. Compared with TFA, TRA was associated with lower contrast media use (WMD -8.24 ml, Cl -
14.1t0 -2.73, p=0.004), access-site complications (RR 0.32, Cl 0.24 to 0.42, p<0.001), in-hospital mortality (RR 0.57,
Cl 0.41t0 0.79, p<0.001) and 1-year mortality (RR 0.72, Cl 0.62 to 0.82, p<0.001); with no difference in procedure
time (WMD 0.94 minutes, Cl -2.18 to 4.05, p=0.56), fluoroscopy time (WMD o.25 minutes, Cl -2.06 to 2.56,
p=0.083); or radiation exposure (WMD -0.06 Gy, Cl -0.14 t0 0.03, p=0.2) in patients with prior CABG undergoing
CA and/or PCl. Sensitivity analyses excluding studies or subgroup of studies that reported outcomes in patients
undergoing CA alone showed similar findings. TRA was associated with lower contrast media use (WMD -11.6 ml,
-16.5 to0 -6.7, p<0.001), and access site complications (RR 0.3, Cl 0.25 to 0.45, p<0.001); with no difference in
procedure (WMD -7.2, Cl -22 t0 7.7, p=0.35) and fluoroscopy times (WMD o.7, Cl -0.07 to 1.5, p=0.07) compared
with TFA.

Conclusion
Compared with TFA, TRA was associated with lower access site complications, contrast use, and 1-year mortality
without an increase in procedure or fluoroscopy time in patients with prior CABG undergoing CA and/or PCI.



CONTRAST MEDIA USE

TRA TFA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
Zlakas et al. 2005 223 901 132 234 a1 202 5.4% -11.00 [-30.96, B.958] 2005 —
Sanmartinetal. 2006 179.6 64.4 151 1845 723 153 7.4%  -14.90 [-30.20, 0.40] 2006
Rathore etal. 2009 357 174 51 346 157 &1 0.B¥ 1100 [-50.32, 72.32] 2009
Michael et al. 2013 171 72 64 142 9 64 5.3% 29.00 [8.94, 49.06] 2013 E—
Dal etal. 2017 201.5 455 93 2215 481 a1 B.3% -20.00 [-33.69, -6.31] 2017 —
Balaban et al .2018 506 11.9 268 50 9831 174 15.6X% 0.60 [-1.39, 2.59] 201R% r
tsraell et al. 2019 203 B2 B&3 224 89  &1E 11.0X -21.00 [-30.53, -11.47] 2019 —
Gomes et al. 2019 M 34 155 72 40 225 12.5% =2.00 [-0.48, 5.48] 2019 —
Hirzallah etal. 2018 1228 50.1 216 136.3 744 1937 11.7% -13.50 [-22.05,-4.95] 2018 —_
Januszek etal. 2020  204.7 969 17609 213 998 15154 15.6¥ -B.30 [F10.44, -6.16] 2020 -
Stephan etal. 2021 195.2 0.2 30E 216.5 101.8 221 &.5%  -21.30 [-3B.51, -4.09] 2021 —_—
Total (95% CI) 19908 18903 100.0% -8.42 [-14.11, -2.73] L 3
Heterogenelty: Tau® = 52.91; ChE = 75.31, df = 10 (P < 0.00001); F = B7X t t } |
Test for overall effect: Z = 2.90 (P = 0.004) ~100 F;égurs ['!'R,\'-\]u Favours [Tstg\] 100
ACCESS-SITE COMPLICATIONS
TRA TFA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI|
Zlakas etal. 2005 1 132 4 2 1.5% 0.36 [0.04, 3.39] 2005
Sanmartin et al. 2006 1 151 1 153  1.0% 1.01 [0.06, 16.05] 2006
Burzotta et al. 2008 0 20 2z 49 0.8% 0.39 .02, 7.77] Z008B
Rathore etal. 2009 2 51 10 64 3.4% 0.25 [0.08, 1.08] 2009 —
Bundhoo et al. 2012 0 o7 3 208 0.B% 0.30 [0.02, 5.84] 2012
Hanetal 2012 2 [:1:] B 58 3.2% 0.21 [0.05, 0.93] 2012
Michael et al. 2013 2 64 2 &4 2.0% 1.00 [0.15, 6.88] 2013
He et al. 2015 B 113 3z 201 13.3% 0.64 [0.31, 1.35] 2015 —
Daletal 2017 2 93 2 o1 2.0% 0.98 [0.14, 6.80] 2017
Balaban et al .2018 B 268 16 174 10.7% 0.32 [0.14, 0.74] 2018 —_—
Kinnalrd et al. 2018 23 7553 131 11BB1 37.6% 0.28 [0.18, 0.43] 2018 ——
Rychlik et al. 2018 3 1is2 19 112& 5.0% 0.15 [0.05, 0.52] 2018 e —
Gomes et al. 2019 1 155 ] 225 1.7% 0.24 [0.03,1.99] 2019 —
Hirzallah etal. 2018 0 216 19 1937 0.0% 0.23 [0.01, 3.78] 2018
Israell eral. 2019 B BE3 20 618 11.1% 0.29 [0.13, 0.65] 2019 —
Grognland et al. 2021 3 458 18 &03 5.0% 0.22 [0.07,0.74] 2021
Total (95% CI) 11454 17733 100.0% 0.32 [0.24, 0.42] &
Total events 64 293
Hewrogeneity: Taw® = 0.00; ChP = 0,61, df = 15 {P = 0.B4); F = 0X ; f |
Test for overall effect: Z = E.23 {P < D.00001) h.)l 9.1 [TRAJ L[TFAJ 10 100
IN-HOSPITAL MORTALITY
TRA TFA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M=H, Random, 95% CI
Zlakas et al. 2005 0 132 1 202 1.1% 0.51 [0.02, 12.40] 2005
Rathore etal. 2009 0 51 1 G4 1.1% 0.42 [0.02, 10.02] 2009
Hanetal 2012 1 1] 1 56 1.4% 0.82 [0.05, 12.87] 2012
He et al. 2015 0 113 1 201 1.1% 0.85 [0.04, 20.81] 2015
Daletal. 2017 0 93 0 91 Not estimable 2017
Kinnaird et al. 2018 43 7553 121 11BB1 25.7% 0.56 [0.40, 0.78] 2018 -
tsraell et al. 2019 0 B&3 3 618 1.2% 0.10 [0.01, 1.98] 2019 +
Januszek et al. 2020 282 17600 530 15154 33.5% 0.46 [0.40, 0.53] 2020 =
Manly et al. 2021 679 130216 R1&GR 1148842 35.0% 0.73 [0.68, 0.79] 2021 u
Groenland etal. 2021 0 469 0 615 Not estimable 2021
Total (95% CI) 157167 1177814 100.0% 0.57 [0.41, 0.79] ’
Total events 1005 BB26
Heterogenetty: Tau® = 0.08; Chi* = 34 68, df = 7 (P < 0.0001); F = B)X 'b o1 =1 110 100=

Test for overall effect: Z = 3.35 (P = 0.000E}

1
[TRA] [TFA]



1-YEAR MORTALITY

TRA TFA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M=H, Random, 95% CI
He etral. 2015 2 113 3 o1 0.6% 1.72 [0.28, 10.14] 2015 ——
Daletal. 2017 0 93 1 91 0.2% 0.33 [0.01, 7.91] 2017
Kinnalrd et al. 2018 243 7553 547 11BB1 BG.5X 0.70 [0.60, 0.51] 2018 [
Grognland et al. 2021 IE 460 61 615 12.7X .52 [0.55,1.20] 2021 -
Total (95% CI) 8228 12878 100.0% 0.72 [0.62, 0.82] L]
Total events 283 612
Heterogenelty: Taw = 0.00; ChE = 1.72, df = 3 (P = 0.63); £ = 0X i'.l o1 ) ] 1 100:
Test for overall effect: Z = 4.75 (P < 0.00001) ' . [TRA]" [TFA]

PROCEDURE TIME

TRA TFA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Zlakas et al. 2005 616 240 132 &) 7.2 2 B.BX 1.60 [-4.07, 7.27] 2005 T
Sanmartinetal 2006 414 223 151 398 220 153 D4X 1.60 [-3.48, 6.68] 2006 T
Burzotta et al. 2008 21 10.4 20 22 73 40 04X -1.00 [-6.09, 4.09] 2008 -
Rathore etal. 2009 52.1 285 51 439 233 64 5.5% B.20 [-1.71, 18.11] 2008 —
Hanetal 2012 49 23.7 668 447 17.1 56 7.5% 4.30 [-2.90, 11.50] 2012 i
Michagl et al. 2013 3a4.2 1a7 64 219 6.8 64 10.4% 12.30 [8.33, 16.27] 2013 -
Dal et al. 2017 70.1 15.8 93 668 140 01 100X 3.30 [-1.14, 7.74] 2017 =
Balaban etal .2018 W4 41 268 17.3 1.7 174 124% 3.10 [2.55, 3.65] 201K o
Gomes et al. 2019 25.2 10.7 155 269 &8 225 119X =1.70 [-3.60, 0.20] 2018 b
Hirzallah etal. 2019 41.5 26.2 216 47.5 163.6 1037 G.BX -6.00 [-14.08, 2.08] 2019 -
Stephan etal. 2021 73.9 359 306 917 402 221 B.OX -17.B0 [-24.45,-11.15] 2021 ——
Total (95% CI) 1524 3227 100.0% 0.94 [-2.18, 4.05] [
Heterogenehy: Tau® = 20.23; ChE = §0.73, df = 10 (P < 0.00001); F = BOX = — } |
Test for overall effect Z = (.50 (P = .56) 100 Faégurs [TR A]“Fa\rours ['?F?i\] 100

FLUOROSCOPY TIME
TRA TFA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Zlakas et al. 2005 W04 122 132 184 10.2 202 B.1X 200 [-0.51, 4.51] 2005 o
Sanmartin et al. 2008 151 0.7 151 178 126 153 B.1% -2.80 [-5.33, -0.27] 200& =
Rathore etal. 2009 186 12.2 51 204 13 64 66X -1.80[-6.42, 2.82] 2000 r
Burkihoo et al. 2012 103 1.1 97 182 0.7 0B B.O% 1.10 [0.86, 1.34] 2012
Michael et al. 2013 127 &6 64 HBS5 47 64 B.4X ax)[z.21,619] 2013 -
Daletal. 2017 225 &3 93 2.3 61 a1 B.5% 2.20 [0.41, 3.99] 2017 r
Rychllk et al. 2018 1) 5.6 1152 7.7 4.3 112& B.OX 2.30 [1.89, 2.71] 201B -
Balaban et al .201B8 55 0.7 268 10.7 16 174 B.OX -5.20 [-5.45, -4.05] 201K -
Gomes et al. 2018 107 55 155 095 47 225 B.7% 1.20 [0.14, 2.26] 20148
Hirzallah et al. 2019 15.9 14.3 216 139 25.6 1937 B.2¥ 200 [-0.22,4.22] 2018 -
Israell et al. 2019 24.9 11.8 B&3 25.2 146 4§18 B.6X¥ -0.30 [-1.69, 1.09] 2019
Stephan etal. 2021 22.2 13.5 306 245 13.3 221 B.2% -2.30 [-4.62,0.02] 2021 =
Total (95% CI) 3548 5083 100.0% 0.25 [-2.06, 2.56] [
Hewrogenehy: Taw® = 15.63; ChP = 1683.40, df = 11 (P < 0.00001); F = 50X 5_100 — ) 550 1005
Test for overall effect Z = 0.21 (P = 0.53} Favours [TRA] Favours [TFA]
RADIATION EXPOSURE

TRA TFA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Bundhoo et al. 2012 &0 4.5 97 439 28 208 19.3% 16.10 [15.13, 17.07] 2012 -
Michael et al. 2013 1.28 &8 64 1.08 0.54 64 1B.BX 0.21 [-1.41, 1.83] 2013 i
Daletal. 2017 s 13 83 38 13 81 185X 0.10 [-0.28, 0.48] 2017
Rychllk et al. 2018 936 465 1152 766 345 1126 16.8X 17.00 [13.64, 20.36] 2018 -
Januszek et al. 2020 1.3 1.1 17600 1.3 1 15154 10.6% 0.00 [-0.02, 0.02] 2020
Sephanetal 2021 95.F &7.9 06 101.z2 735 221 6.0% -5.40[-17.7Z2,6.092] 2021 —
Total (95% CI) 19321 16864 100.0% 5.69 [2.08, 9.31] L
Heterogenehly: Tau® = 17.37; ChE = 1150.58, df = 5 (P < 0.00001}; F = 100X =—100 _!1‘0 ) 550 100):

Test for overall effect £ = 3.00 {F = 0.002)

Favours [TRA] Favours [TFA]



