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Abstract

Aims: There is an increasing amount of data suggesting that transradial approach is associated with lower
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ral approach in the setting of ST-segment elevation myocardial infarction (STEMI). The objective of this
study was to assess the safety and efficacy of radial versus femoral percutaneous coronary intervention (PCI)
for patients with STEMI.

Methods and results: We searched MEDLINE, EMBASE, and Cochrane databases for randomised, case-
control, and cohort studies comparing access-related complications and clinical outcomes from January 2001
to October 2011. Twenty-one studies involving 8,534 patients were identified. Transradial approach was
associated with a significant reductions in major adverse cardiac events (odds ratio [OR] 0.56, 95% confi-
dence interval [CI] 0.44-0.72, p<0.001), mortality (OR 0.55, 95% CI 0.42-0.72, p<0.001), and major bleed-
ing (OR 0.32, 95% CI 0.22-0.48, p<0.001) compared to transfemoral approach. There was a shorter hospital
length of stay with transradial access with a weighted mean difference of 2.23 days (95% CI —3.32--1.14,
p<0.001) compared to transfemoral access. There were no differences in fluoroscopic time, door-to-balloon
time, and procedure time between the two access routes (p=0.09, p=0.38, p=0.82, respectively). The rate of

access site crossover tended to be higher with transradial access (p=0.00).

Conclusions: This updated meta-analysis demonstrates that transradial PCI reduces the risk of significant

periprocedural bleeding and improve clinical outcomes in patients with STEMI.
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Introduction

Transradial access has been shown to be a safe and effective tech-
nique with a decreased incidence of major bleeding and composite
endpoint of death, myocardial infarction (MI), or stroke compared
with transfemoral access in patients undergoing coronary angiogra-
phy or intervention'?. Recently, transradial route is gaining popu-
larity for primary percutaneous coronary intervention (PCI) in
ST-elevation myocardial infarction (STEMI). It is well known that
the transradial access has lower access site bleeding compared to
the transfemoral route. Procedure related bleeding and consequent
need for blood product transfusions are equally well known to
result in higher mortality in patients undergoing primary PCI. How-
ever, any interventions reducing the risk of bleeding have reduced
risk of mortality and ischaemic events in patients with significant
bleeding at time of PCI*#.

Several retrospective observational studies have reported the fea-
sibility of transradial intervention for patients with acute MI>".
However, none of these studies were powered to assess whether the
use of the transradial instead of the transfemoral route may translate
into an improved clinical outcomes in the setting of primary PCI.
Recent publication of the Radlal Vs femorAL access for coronary
intervention (RIVAL) trial® has provided substantial evidence con-
cerning transradial access in patients with STEMI. Therefore, we
performed an updated meta-analysis of randomised trials and
observational studies to assess the safety and efficacy of transradial
PCI in patients with STEMIL.

Methods

DATA SOURCES AND SEARCHES

We identified relevant studies through electronic searches of MED-
LINE, EMBASE, and the Cochrane Central Register of Controlled
Trials from 2001 through October, 30" 2011. Medical subject head-
ings and keyword searches included the terms “radial access”,
“transradial”, “myocardial infarction”, and “percutaneous coronary
intervention”. Reference lists of selected articles and pertinent
available quantitative meta-analyses were systematically reviewed
for other potentially relevant citations. Data from unpublished
sources were not searched or included. No language restriction was

enforced.

STUDY SELECTION AND DATA EXTRACTION

Two investigators (J-SJ and T-HY) independently conducted the
literature search, data extraction, and quality assessment by using
a standardised approach. Selected publications were reviewed by
the same investigators to assess if studies met the inclusion criteria:
(1) comparison of the transradial versus transfemoral approach for
a patient population with documented STEMI undergoing PCI,
(2) clinical outcomes available: major adverse cardiac events
(MACE), mortality, major bleeding, procedure time, fluoroscopy
time, hospital stay, or access site crossover. Studies with a lack of
outcome data, case reports, or duplicate reports were excluded from
the analysis. Final inclusion of studies was based on the agreement
of both reviewers. Two reviewers (J-SJ and K-IC) extracted rele-

vant information from the articles including patient characteristics,
study design, publication year, sample size, sheath size, primary
outcome, and duration of follow-up.

ENDPOINTS

The co-primary endpoints of this meta-analysis were (1) MACE, that
is, death, recurrent MI, emergency PCI, or coronary artery bypass graft
surgery, and stroke, (2) mortality, and (3) major bleeding. Secondary
endpoints included hospital stay, fluoroscopic time, door-to-balloon
time, procedure time, and access site crossover. Death was defined as
in-hospital death or death at available follow-up from any cause. Major
bleeding was defined as one of the following: fatal bleeding, intracra-
nial haemorrhage or bleeding associated with a >3 g/dL haemoglobin
drop or requiring transfusion or requiring surgery. For trials where the
composite definition was not available, either transfusion rates or pro-
portion of bleeding events associated with a >3 g/dL haemoglobin drop
were substituted for major bleeding. Access site crossover was defined
as need to puncture a second arterial access site.

DATA SYNTHESIS AND ANALYSIS
Continuous data were expressed as mean (SD) and weighted mean
difference (WMD). The data from various studies were pooled and
expressed as pooled WMD with 95% confidence interval (CI). We
used odds ratio (OR) with 95% CI to express dichotomous data.
The pooled effects were calculated using fixed-effects model (Man-
tel-Haenszel method) or random effects models (Dersimonian and
Laird method). Where no significant statistical heterogeneity was
identified, the fixed effects estimate was used preferentially as the
summary measure. All p-values were 2-tailed, with statistical sig-
nificance set at 0.05. To assess the effect of individual studies on the
summary estimate of effect, we did an influence analysis, in which
the pooled estimates were recalculated omitting one study at a time.
We assessed statistical heterogeneity between trials with I statis-
tic, which is derived from Cochran’s Q and the degree of freedom
[100x(Q—df)/Q)]°. I? values greater than 25%, 50%, and 75% were
considered evidence of low, moderate, and severe statistical hetero-
geneity, respectively. The likelihood of publication bias was
assessed graphically by generating a funnel plot for the combined
endpoint of MACE and mathematically by means of Egger’s test
(p for significant asymmetry <0.1)'°. For specific evaluation of the
presence and extent of publication bias, we used trim-and-fill
method according to Duval and Tweedie"', which imputes missing
studies in the funnel plot based on symmetry assumptions.
Subgroup analysis was performed to assess the potential effect of
study design (randomised versus non-randomised). All statistical
analyses were performed using the Review Manager version 5.1
(The Nordic Cochrane Center, Copenhagen, Denmark) and MIX
version 2.0 (BiostatXL, Sunnyvale, CA, USA).

Results

Actotal of 119 publications between January 2001 and October 2011
were screened. Duplicate reports, review publications, and studies
that did not meet the inclusion criteria were excluded. Of the



remaining 24 trials, three studies with unavailable clinical outcome
data were excluded. Subsequently, 21 papers were included into the
final analysis (Figure 1).

The characteristics of included studies, the baseline demographics,
and overview of the predefined endpoints of the study populations
are presented in Table 1. Of the 8,534 patients in the final analysis,
transradial approach was used in 3,594 patients whereas transfemoral
approach was used in 4,940 patients. Eight studies were randomised
trials that compared safety and efficacy of transradial versus trans-
femoral PCI*'>'8, The other 13 reports were registry studies with
matched cohorts or consecutive patients'3!. The time frame for clini-
cal outcome was varied across the included studies. All included
studies reported data on the in-hospital follow-up, apart from
seven studies®!*13:1621:3327 i which follow-up data were recorded for

30 days, in one for nine months'?, and in one for one year?.

Table 1. Characteristics of the trials.

Patient
number

Rescue
PCI (%)

Transradial approach in myocardial infarction

119 potentially relevant
studies identified
through database

searching

!

24 studies retrieved for
further assessment

i

21 studies included in
quantitative synthesis
(meta-analysis)

95 citations excluded
(review publications,

" duplicate publications, did

not meet inclusion criteria)

3 studies excluded
(unavailable clinical
outcome data)

Figure 1. Trial flow chart for study inclusion.

Eligibility
test

Follow-up

Primary outcome

Valsecchietal | 2003 |Prospective 163/563 62/62 77115 0 6 Fr Allen In-hospital | Primary success rate
TEMPURA 2003 |RCT 71172 66/67 81/82 0 6 Fr Allen 9 month MACE
Zikas et al 2003 | Retrospective |  100/67 59/67 67/33 37 6~8 Fr Allen In-hospital | MACE, Major vascular complication
Philippe et al 2004 | Prospective 64/55 59/60.1 15172 0 5~6 Fr Allen 30 days Major access site bleeding, MACE
Kassam et al 2004 | Retrospective | 47/64 56/56 8377 100 5~7 Fr NA In-hospital | Access site bleeding
Diaz de la Llera | 2004 | Prospective 103/59 55/61 90/78 15/24 6 Fr Allen, Pulse 30 days MACE, local complication
et al oxymetry
Kim et al 2005 | Retrospective | 220/132 62/64 67/66 0 6~8 Fr Allen In-hospital | Procedural success rate, MACE
RADIAL-AMI 2005 |RCT 25/25 52/58 76/100 64/68 6~7 Fr Allen In-hospital | Reperfusion time, major bleeding,
access site complications
FARMI 2007 | RCT 57/57 60/58 86/83 42 5~6 Fr Allen, Pulse In-hospital | Peripheral artery complication, PCI
oxymetry efficiency and tolerance
Ziakas et al 2007 | Retrospective |  87/68 76/18 64/63 NA 6~8 Fr Allen In-hospital | Time to reperfusion, total procedural
time, procedural success, MACE
Cruden et al 2007 | Retrospective | 44/243 59/59 73/85 100 NA NA In-hospital | Vascular complication, Procedural
success
Yan et al 2008 | RCT 57/46 70/71 15174 0 6~7 Fr Allen 30 days Access site complications, MACE
Yip et al 2009 | Retrospective | 506/810 61/62 82/84 0 6~7Fr Allen 30 days Major vascular and bleeding
complication, 30-day mortality
Hetherington 2009 | Retrospective | 571/480 62/65 75/66 0 5~7 Fr NA In-hospital | Procedural success, major vascular
etal complication
RADIAMI 2009 | RCT 50/50 60/59 52/49 6 Fr Allen, pulse In-hospital | Not defined
oximetry
EUROTRANSFER | 2010 | Prospective 169/917 63/64 76/75 0 NA NA 1 year Death, bleeding complication, net
benefit
Hou et al 2010 | RCT 1007100 65/66 72/69 6 Fr Allen 30 days MACE
Jenetal 2011 | Retrospective|  85/37 60/68 70/20 0 6 Fr Allen In-hospital | Major bleeding, MACE, procedural
and long-term | success rate
Deftereos etal | 2011 | Retrospective| 65/33 65/63 74176 0 6 Fr Allen In-hospital | MACE, procedural time intervals
vascular complication
RADIAMI I 2011 | RCT 49/59 62/58 65/63 0 6 Fr Allen, pulse In-hospital | Cardiac events including repeat PCI,
oximetry new CABG, new Ml occurrence and
death from any cause
RIVAL 2011 | RCT 955/1003 NA NA NA NA NA 30 days Composite of death, MI, stroke, or
non-CABG related major bleeding

Data are presented as total or transradial/transfemoral. *p<0.05. CABG: coronary artery bypass graft; MACE: major adverse cardiac events;
MI: myocardial infarction; NA: not applicable; RCT: randomised controlled trial
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PRIMARY ENDPOINTS

The MACE endpoint was reported in 20 of the trials (n=7,318).
Overall, 106 among 3,188 patients in the transradial group devel-
oped MACE compared with 259 patients among 4,130 patients in
the transfemoral group. Meta-analysis of these data demonstrated
an OR 0f 0.56 (95% C10.44-0.72, p<0.001) for MACE in favour of
the transradial group (Figure 2). There was no evidence of hetero-
geneity among the included studies (heterogeneity ¥*=9.42, 1>=0%,
p=0.97). Subgroup analysis showed that MACE was significantly
lower with transradial group regardless of the study design.

The cumulative analysis of the included studies further supports
the conclusion. Figure 3 depicts the summary ORs of all trials pub-
lished up to a time point in a chronological order. None of the stud-
ies influenced the results to an extent that the conclusion would
have changes: The sensitivity analysis of the risk of MACE with
transradial approach after exclusion of one study at a time yielded

effect sizes similar in magnitude and direction to the overall esti-
mates. However, after exclusion of the RIVAL study® from the data-
set of randomised trials and repeating the analysis disclosed no
statistically significant difference between transradial and trans-
femoral intervention (OR 0.73, 95% CI 0.40-1.33, p=0.31).

A total of 79 among 3,594 deaths occurred in the transradial
group and 202 of 4,940 in the transfemoral group. The transradial
approach was associated with a significantly reduced incidence of
death compared to patients with transfemoral approach (OR 0.55,
95% CI 0.42-0.72, p<0.001, Figure 4). Heterogeneity was not
observed across the studies (heterogeneity x>=8.37, ’=0%, p=0.97)
and data were assessed by the fixed-effects model. Similarly, after
exclusion of the RIVAL study® from the dataset of randomised trials
and repeating the analysis failed to demonstrate a statistically sig-
nificant benefit of the transradial over the transfemoral approach
(OR 0.70, 95% CI 0.35-1.38, p=0.30).

Radial Femoral 0Odds ratio 0Odds ratio
Study or sub-group Events Total Events Total Weight M-H Fixed 95% Cl  Year M-H, Fixed, 95% ClI
1.1.1 Randomised studies
TEMPURA 4 77 6 72 3.2% 0.60[0.16, 2.23] 2003 - 1
RADIAL-AMI 0 25 1 25  0.8% 0.32[0.01, 8.25] 2005
FARMI 6 57 6 57  3.0% 1.00[0.30, 3.31] 2007 -1
Yan Z 3 57 3 46 1.7% 0.80[0.15, 4.14] 2008 - 1
RADIAMI 2 50 4 50 2.1% 0.48 [0.08, 2.74] 2009 - 1
Hou L 4 100 5 100 2.6% 0.7910.21, 3.04] 2010 I
RIVAL 26 955 46 1003 24.1% 0.58 [0.36, 0.95] 2011 -
RADIAMI 1 1 49 1 59 0.5% 1.21[0.07,19.83]1 2011
Subtotal (95% CI) 1370 1412 38.1% 0.64 [0.44, 0.93] *
Total events 46 72

Heterogeneity: Chi’=1.33, df=7 (P=0.99); 1= 0%
Test for overall effect: Z=2.34 (P=0.02)

1.1.2. Non-randomised studies

Zikas A 2 100 3 67 1.9%
Valsecchi O 5 163 24 563 5.8%
Kassam S 3 47 4 64 1.7%
Philippe F 0 64 3 55 2.1%
Diaz de la Llera LS 7 103 5 59  3.3%
Kim JY 8 220 9 132 6.0%
Cruden NL 2 44 32 243  52%
Zikas A? 3 187 4 68 3.2%
Hetheringlon SL 15 571 25 480 14.6%
EUROTRANSFER 9 169 68 917 11.0%
Deftereos S 4 65 4 33 2.7%
Jen 2 85 6 37  4.5%
Subtotal (95% CI) 1818 2718 61.9%
Total events 60 187

Heterogeneity: Chi’=7.44, df=11 (P=0.76); 1>=0%
Test for overall effect: Z=4.05 (P<0.0001)

Total (95% CI) 3188 4130 100.0%
Total events 106 259

Heterogeneity: Chi’>=9.42, df=19 (P=0.97), 1°’=0%

Test for overall effect: Z=4.64 (P<0.00001)

Test for subgroup differences: Chi?=0.72, df=1 (P=0.40), 1°=0%

0.44[0.07, 2.68] 2003 e
0.711[0.27,1.89]1 2003
1.02[0.22, 4.80]1 2004
0.12[0.01, 2.30] 2004 ¢
0.791[0.24, 2.60]1 2004
0.521[0.19, 1.37]1 2005
0.31[0.07, 1.36] 2007
0.26 [0.06, 1.20] 2007
0.4910.26, 0.94] 2009
0.70[0.34, 1.44] 2010

0.481[0.11, 2.04] 2011 —_—
0.12[0.02, 0.65] 2011
0.51[0.37, 0.71] L g
0.56 [0.44, 0.72) 2
0.01 0.1 1 10 100

Favours radial Favours femoral

Figure 2. Forest plot of odds ratios comparing major adverse cardiac events in the transradial versus the transfemoral access sites stratified

by study design. Size of data markers indicates the weight of the study.



Transradial approach in myocardial infarction

Year Cumulative N OR (95% CI) p-value
Valsecchi O 2003 726 - 0.71(0.27; 1.89) 0.49
TEMPURA 2003 875 * 0.67 (0.31; 1.48) 0.32
Zikas A 2003 1042 > 0.63(0.3;1.3) 0.21
Philippe F 2004 1161 * 0.55(0.27; 1.1) 0.09
Kassam S 2004 1272 * 0.6 (0.32; 1.14) 0.12
Diaz de la Llera LS 2004 1434 > 0.64(0.37; 1.11) 0.11
Kim JY 2005 1786 —_—— 0.61 (0.37; 0.99) 0.04
RADIAL-AMI 2005 1836 S c—— 0.6 (0.37;0.97) 0.04
Zikas A? 2007 2091 R 0.56 (0.35; 0.88) 0.01
Cruden NL 2007 2378 I a— 0.52(0.34;081) 0O
FARMI 2007 2492 S — 0.56 (0.37; 0.84) 0.01
YanZ 2008 2595 —_— 0.57 (0.39; 0.85) 0.01
RADIAMI 2009 2695 S S— 0.57(0.39;083) 0O
Hetherington SL 2009 3746 — 0.55(0.39;0.76) 0O
EUROTRANSFER 2010 4832 —_— 0.57(042;077) O
Huo L 2010 5032 B — 0.58 (0.43;0.78) 0
RADIAMI II 2011 5140 E — 0.59(0.44;0.78) 0O
Deftereos S 2011 5238 B e— 0.58 (0.44; 0.77) 0
RIVAL 2011 7196 e 0.58(0.45;0.74) 0O
Jen 2011 7318 — 0.56(0.44;0.72) 0O
0.25 0.5 1 2
QOdds ratio

Figure 3. Cumulative analysis of major adverse cardiac events. This figure illustrates the time-course of the odds ratio when performing

a meta-analysis after each new study in a chronological order:

Eleven total major bleeding occurred among the 3,694 patients
with transradial approach and 118 in the 5,040 patients with trans-
femoral approach. Transradial approach was associated with a sig-
nificantly reduced incidence of major bleeding compared to patients
with transfemoral approach (OR 0.32, 95% CI 0.22—-0.48, p=0.007,
Figure 5). No heterogeneity between studies was detected (hetero-
geneity x>=18.25, I’=0%, p=0.83). Stratified analysis by the study
design suggested lower odds of major bleeding with transradial
approach in non-randomised studies (OR 0.20, 95% CI 0.11-0.35,
p<0.001) compared with randomised trials which failed to show
significant benefit of transradial approach (OR 0.61, 95% CI 0.35—
1.08, p=0.09).

SECONDARY ENDPOINTS

There was a shorter hospital length of stay with transradial approach
with a WMD of 2.23 days (95% CI 3.32- 1.14, p<0.001) compared
to transfemoral approach. There were no significant differences in
fluoroscopic time, door-to-balloon time, and procedure time

Table 2. Summary of outcomes of secondary endpoints.

Outcomes

Test for overall effect

between the two access routes. The rate of access site crossover was
tended to be higher with transradial compared with transfemoral
access (Table 2).

PUBLICATION BIAS

Assessment of publication bias using odds ratio of MACE of the
included studies demonstrates a symmetric funnel plot with no evi-
dence of publication bias (Figure 6), confirmed by means of a nega-
tive Egger’s regression-based test (p=0.31). The trim-and-fill
method indicated that two missing studies were needed to achieve
a symmetrical funnel plot.

Discussion

In the present meta-analysis of twenty-one studies consisting of
8,534 patients, we found that adoption of transradial route for pri-
mary PCI in patients with STEMI is associated with a 44% reduc-
tion in the risk of MACE and a 45% reduction in the risk of mortality
in comparison with transfemoral approach. This is in agreement

‘ Trials ‘ Summary estimate (95% Cl)
—2.23(-3.32,-1.14)

Hospital stay 8

Heterogeneity analysis

Z=4.0 (p<0.001) ¥’=128.59, df=7 (p<0.001), 1°=95%

Fluoroscopic time 1.26 (-017, 2.70)

7=1.72 (p=0.09) $=17.18, df=5 (p=0.004), 1>=71%

Door-to-balloon time 2.28 (-2.79, 7.34)

7=0.88 (p=0.38) ¥?=45.20, df=7 (p<0.001), 1>=85%

Procedure time -0.70 (-6.56, 5.17)

7=0.23 (p=0.82) ¥’=63.01, df=5 (p<0.001), I1°=92%

S| O |00 O

Access site crossover 3.50(0.97, 12.63)

7=1.91 (p=0.06) ¥?=2.88, df=3 (p=0.41), 1>=0%

crossover. Cl: confidence interval.

Summary estimate indicate mean difference for hospital stay, fluoroscopic time, door-to-balloon time, and procedure time, odds ratio for access site
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Radial Femoral Odds ratio Odds ratio
Study or sub-group Events Total Events Total Weight M-H Fixed 95% Cl  Year M-H, Fixed, 95% Cl
1.3.1 Randomised studies
TEMPURA 4 77 6 72 4.0% 0.60[0.16, 2.23] 2003 _
RADIAL-AMI 0 25 1 25 1.0% 0.32[0.01, 8.25] 2005
FARMI 3 57 3 57 1.9% 1.00[0.19, 5.18] 2007 _
Yan Z 3 57 3 46  2.1% 0.80[0.15, 4.14] 2008 —
RADIAMI 0 50 1 50 1.0% 0.48 [0.01, 8.21] 2009
Hou L 4 100 5 100 3.2% 0.791[0.21, 3.04] 2010 —
RIVAL 12 955 32 1003 20.8% 0.39[0.20, 0.75] 2011
RADIAMI 11 0 49 0 59 Not estimable 2011
Subtotal (95% CI) 1370 1412 34.1% 0.51[0.32, 0.81]
Total events 26 51

Heterogeneity: Chi’=2.22, df=6 (P=0.90); 1= 0%
Test for overall effect: Z=2.81 (P=0.005)

1.3.2. Non-randomised studies

Zikas A 1 100 3 67 1.9%
Valsecchi O 1 163 24 563 5.8%
Philippe F 0 64 3 55  2.1%
Kassam S 1 47 4 64 1.7%
Diaz de la Llera LS 4 103 5 59 3.3%
Kim JY 8 220 9 132 6.0%
Cruden NL 1 44 32 243 5.2%
Zikas A? 1 187 4 68 3.2%
Yip HK 19 506 40 810 20.0%
Hetheringlon SL 19 571 25 480 14.6%
EUROTRANSFER 7 169 68 917 11.0%
Deftereos S 1 65 4 33 2.7%
Jen 2 85 6 37  45%
Subtotal (95% CI) 2224 3528 65.9%
Total events 53 151

Heterogeneity: Chi*=5.98, df=11 (P=0.87); 1°=0%
Test for overall effect: Z=3.28 (P=0.0001)

Total (95% CI) 3594 4940 100.0%
Total events 79 202

Heterogeneity: Chi*=8.37, df=18 (P=0.97), 1>=0%

Test for overall effect: Z=4.29 (P<0.0001)

Test for subgroup differences: Chi’>=0.16, df=1 (P=0.69), 1°=0%

0.44[0.07, 2.68] 2003
0.7110.27, 1.89] 2003
0.12[0.01, 2.30] 2004
1.02 [0.22, 4.80] 2004
0.7910.24, 2.60] 2004
0.5210.19, 1.37] 2005
0.3110.07, 1.36] 2007
0.26 [0.06, 1.20] 2007
0.7510.43, 1.31] 2009
0.49[0.26, 0.94]1 2009
0.70[0.34, 1.44] - 2010
0.4810.11, 2.04] 2011
0.1210.02, 0.65] 2011
0.57 [0.41, 0.80] L g

[II;HIIIH o H

0.55 [0.42, 0.72) L

0.01 0.1 10 100
Favours radial Favours femoral

—

Figure 4. Forest plot of odds ratios comparing mortality in the transradial versus the transfemoral access sites stratified by study design. Size

of data markers indicates the weight of the study.

with a previous meta-analysis of randomised and observational
studies including 3,324 patients with STEMI??, which demonstrated
a46% reduction in mortality with transradial approach. In addition,
transradial approach reduced major bleeding compared to trans-
femoral approach without significant differences in fluoroscopic
time, door-to-balloon time, and procedure time. There was a lower
hospital length of stay with transradial approach compared to trans-
femoral approach. However, the rate of access site crossover was
tended to be higher with transradial access compared with trans-
femoral access.

The RIVAL trial® provides a contemporary comparison of the
radial versus femoral access and contributed to the substantial pro-
portion of the present data analysed. The findings of better out-
comes in the STEMI subgroups of RIVAL study are consistent with
previous small randomised trials and large observational studies.

Recently, results of the Radial versus Femoral Randomized
Investigation in ST-Elevation Acute Coronary Syndrome (RIFLE
STEACS) trial®® were presented at annual meeting of Transcatheter
Cardiovascular Therapeutics. Romagnoli et al showed that transra-
dial access was associated with a significantly reduced incidence of
net adverse clinical events (21.0% s. 13.6%, p=0.003), bleeding
event (12.2% vs. 7.8%, p=0.026), and cardiac death (5.2% vs. 9.2%,
p=0.02) compared with transfemoral group with similar incidence
of MI, target lesion revascularisation or stroke.

Major bleeding has deleterious impact on clinical outcomes after
primary PCI in patients with STEMIP***. In a report from the
ACUITY trial, in which 56% of patients with acute coronary syn-
dromes underwent PCI, bleeding was stronger than nonfatal MI as
a predictor of 30-day death®. In addition, there is evidence that less
bleeding may be associated with fewer adverse events®®.
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Radial Femoral Odds ratio Odds ratio
Study or sub-group Events Total Events Total Weight M-H Fixed 95% ClI  Year M-H, Fixed, 95% ClI
1.4.1 Randomised studies
TEMPURA 0 77 2 72 2.5% 0.18[0.01, 3.85] 2003
RADIAL-AMI 0 25 0 25 Not estimable 2005
FARMI 3 57 3 57 2.8% 1.00[0.19, 5.18] 2007 -
Yan Z 0 57 1 46  1.6% 0.26 [0.01, 6.63] 2008
RADIAMI 3 50 7 50 6.4% 0.391[0.10, 1.61]1 2009 ——
Hou L 0 100 3 100 3.4% 0.14[0.01, 2.72] 2010 _
RIVAL 8 955 9 1003 8.5% 0.931[0.36, 2.43] 2011 I
RADIAMI 11 4 49 6 59  4.9% 0.791[0.21, 2.96] 2011 I
Subtotal (95% CI) 1370 1412 30.1% 0.61[0.35, 1.08] @
Total events 18 31
Heterogeneity: Chi?=3.43, df=6 (P=0.75); 1= 0%
Test for overall effect: Z=1.68 (P=0.09)
1.4.2. Non-randomised studies
Valsecchi O 0 163 7 563 3.3% 0.23[0.01, 3.99] 2003 —_—T
Zikas A 0 100 1 67 1.7% 0.22[0.01, 5.50] 2003
Diaz de la Llera LS 0 103 2 59  3.1% 0.11[0.01, 2.35] 2004
Kassam S 3 47 12 64 9.3% 0.301[0.08, 1.11] 2004 _—
Philippe F 0 64 3 55  3.6% 0.12[0.01,2.30] 2004 —/——T—
Kim JY 2 220 7 132 85% 0.16 [0.03, 0.80] 2005 —_—
Zikas A? 0 187 2 168 2.6% 0.18[0.01, 3.731 2007
Cruden NL 1 44 6 243 1.8% 0.92[0.11, 7.82] 2007 W m—
Hetheringlon SL 0 571 2 480 2.6% 0.17[0.01, 3.50]1 2009 —
Yip HK 0 506 10 810 7.9% 0.0810.00, 1.29] 2009 ————
EUROTRANSFER 2 169 20 917 6.0% 0.54[0.12,2.32] 2010 I
Jen 1 85 9 37 12.1% 0.04[0.00, 0.31] 2011 ————
Deftereos S 2 65 6 33  7.5% 0.14[0.03, 0.75] 2011 —_—
Subtotal (95% CI) 2324 3628 69.9% 0.20[0.11, 0.35] <>
Total events 11 87
Heterogeneity: Chi?>=7.47, df=12 (P=0.83); 1°=0%
Test for overall effect: Z=5.49 (P<0.00001)
Total (95% CI) 3694 5040 100.0% 0.32[0.22, 0.48) *
Total events 29 118
Heterogeneity: Chi2=18.25, df=19 (P=0.51), 12=0% t t t 1
Test for overall effect: Z=5.65 (P<0.0001) 0.01 0.1 1 10 100

Test for subgroup differences: Chi?>=7.37, df=1 (P=0.007), 1°=86.4%

Favours radial Favours femoral

Figure 5. Forest plot of odds ratios comparing major bleeding outcomes in the transradial versus the transfemoral access sites stratified by

study design. Size of data markers indicates the weight of the study.

In a meta-analysis by Jolly et al?, transradial access was associated
with a 73% reduction in the incidence of major bleeding compared
with transradial access, while there was also a trend toward fewer
adverse cardiovascular events with transradial access. Results of
our study correspond with those of earlier studies which reported
that reduced incidence of major bleeding with transradial approach
is associated with reduced rates of adverse clinical events. However,
stratified analysis of our results by the study design failed to dem-
onstrate significantly decreased incidence of major bleeding with
transradial access in randomised trials (OR 0.61, 95% CI 0.35-1.08,
p=0.09).

Despite the growing evidence of reduction in mortality and major
bleeding episodes with the transradial access, technical difficulties,
higher failure rate, increased radiation exposure, and significant
learning curve associated with this technique preclude most inter-

ventional cardiologists to start primary PCI via radial route. In our
meta-analysis, the rate of access site crossover tended to be higher
with the transradial compared with transfemoral access.
Furthermore, crossover rates in the transfemoral group might be
underestimated because many cardiologists regard the femoral
artery as a fall-back option against possible failure of radial
puncture.

MACE among patients undergoing either the transradial or transfem-
oral approach has been previously reported in several trials and meta-
analyses. In the Harmonizing Outcomes with Revascularization
and Stents in Acute Myocardial Infarction (HORIZONS-AMI)
trial, transradial compared to transfemoral access was associated
with significantly lower 30-day and 1-year rates of MACE and
major bleeding in patients with STEMI treated with primary PCI
and contemporary anticoagulation regimens*®. Jolly et al® reported
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Figure 6. Funnel plot of included studies for major adverse cardiac
events data suggesting the absence of publication bias demonstrated
by a symmetric funnel plot. The trim-and-fill method was used to
calculate the true centre of the funnel (indicated by the vertical line).
The black circle indicates the original confidence intervals of the log
odds ratio; the empty circle indicates the corresponding value when
the additional imputed study is also considered.

atrend toward a reduced incidence of MACE among patients
undergoing transradial PCI and two other studies reported a signifi-
cantly lower rate of MACE in transradial group compared with
transfemoral group’>*. Although the RIVAL study® contributed
66% of all patients, Mamas et al* reported 38% lower incidence of
MACE in transradial group suggesting an overall benefit of transra-
dial over transfemoral approach. They pooled nine randomised con-
trolled trials without significant heterogeneity and there was no
evidence of publication bias. Results of the present study corre-
spond with the results of previous meta-analysis. However, analy-
ses of 13 registry studies and eight randomised trials from the
present work, including >8,000 patients, further support the safety
and efficacy of transradial access for STEMI patients with an OR of
0.56 for MACE in favour of the transradial group compared with
the transfemoral group without significant heterogeneity or evi-
dence of publication bias. However, exclusion of the RIVAL study?®
from the dataset of randomised trials could not consistently demon-
strate significant benefit of transradial approach over transfemoral
approach in terms of MACE and mortality.

Meanwhile, we further analysed secondary endpoints of hospital
stay, fluoroscopic time, door-to-balloon time, and procedure time to
compare actual benefit or hazard associated with access site. Early
mobilisation of the patients improves compliance and reduces the
cost of PCI*. There was a shorter hospital length of stay with tran-
sradial access in our analysis with a WMD of 2.23 days (p<0.001)
compared to transfemoral access. The result of our study is in
agreement with previous studies. Dirksen et al*! reported that most
patients could be discharged within four days without increased
rates of adverse events following primary PCI with transradial stent
implantation under glycoprotein IIb/Illa blockade with tirofiban in
the setting of STEMI. No significant differences in door-to-balloon
time and procedure time between transradial and transfemoral
group may have been caused by a progressive improvement in

access devices, technical skills, and catheterisation laboratory facil-
ities for transradial intervention since its introduction in the setting

of primary PCIL.

STUDY LIMITATIONS

The present study has several limitations to be addressed. First, the
systematic reviews have inherent limitations, and the results obtained
with meta-analyses should be analysed accordingly. Because event
rates in observational studies and randomised controlled trials were
computed and pooled together without exploiting multivariable
adjustment and unadjusted risk estimates were provided by 13 obser-
vational studies included in our meta-analysis, there might be selec-
tion and performance biases. Thus, we tried to overcome these
limitations by influence analysis with recalculating the pooled esti-
mates after exclusion of one study at a time, cumulative analysis per-
forming a meta-analysis after each new study in a chronological
order, and sensitivity analysis according to the randomisation. Sec-
ond, some results of our meta-analysis have significant heterogenei-
ties, which is frequent in meta-analyses performed on global data.
Third, definition of endpoints was different across the included stud-
ies. Fourth, we could not have access to patient-level data to further
propensity analysis or stratified analysis to better define differences
between the treatment groups. Finally, included trials are of short
duration and they are not adequately powered to measure clinical
outcomes such as death and recurrent MI.

Conclusions

In this meta-analysis of twenty-one studies including 8,534 patients
with STEMI, we observed a significantly reduced incidence of mor-
tality, major bleeding, and MACE when primary PCl is done via tran-
sradial route. There is an urgent need for a clinical trial in view of the
potential for transradial route to reduce clinical outcomes. Further-
more, a meta-analysis cannot be a substitute for a large, adequately
powered, randomised controlled trial. Nevertheless, this meta-analy-
sis adds to the growing body of literature evidence that transradial
PCI might be beneficial in terms of major bleeding and mortality
among STEMI patients undergoing primary PCI.
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