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ABSTRACT

Background

Cardiovascular disease (CVD) is the major cause of mortality worldwide. Coronary artery disease (CAD) contributes to half of mortalities
caused by CVD. The mainstay of management of CAD is medical therapy and revascularisation. Revascularisation can be achieved via
coronary artery bypass grafting (CABG) or percutaneous coronary intervention (PCI). Peripheral arteries, such as the femoral or radial
artery, provide the access to the coronary arteries to perform diagnostic or therapeutic (or both) procedures.

Objectives

To assess the benefits and harms of the transradial compared to the transfemoral approach in people with CAD undergoing diagnostic
coronary angiography (CA) or PCI (or both).

Search methods

We searched the following databases for randomised controlled trials on 10 October 2017: Cochrane Central Register of Controlled Trials
(CENTRAL), MEDLINE, Embase, and Web of Science Core Collection. We also searched ClinicalTrials.gov and the World Health Organization
International Clinical Trials Registry Platform in August 2017. There were no language restrictions. Reference lists were also checked and
we contacted authors of included studies for further information.

Selection criteria

We included randomised controlled trials that compared transradial and transfemoral approaches in adults (18 years of age or older)
undergoing diagnostic CA or PCI (or both) for CAD.

Data collection and analysis

We used the standard methodological procedures expected by Cochrane. At least two authors independently screened trials, extracted
data, and assessed the risk of bias in the included studies. We contacted trial authors for missing information. We used risk ratio (RR) for
dichotomous outcomes and mean difference (MD) or standardised mean difference (SMD) for continuous data, with their 95% confidence
intervals (Cls). All analyses were checked by another author.

Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 1
coronary artery disease (Review)
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Main results

Weidentified 31 studies (44 reports) including 27,071 participants and two ongoing studies. The risk of bias in the studies was low or unclear
for several domains. Compared to the transfemoral approach, the transradial approach reduced short-term net adverse clinical events
(NACE) (i.e. assessed during hospitalisation and up to 30 days of follow-up) (RR 0.76, 95% Cl 0.61 to 0.94; 17,133 participants; 4 studies;
moderate quality evidence), cardiac death (RR 0.69, 95% Cl 0.54 to 0.88; 11,170 participants; 11 studies; moderate quality evidence).
However, short-term myocardial infarction was similar between both groups (RR 0.91, 95% Cl 0.81 to 1.02; 19,430 participants; 11 studies;
high quality evidence). The transradial approach had a lower procedural success rate (RR 0.97, 95% CI 0.96 to 0.98; 25,920 participants;
28 studies; moderate quality evidence), but was associated with a lower risk of all-cause mortality (RR 0.77, 95% Cl 0.62 to 0.95; 18,955
participants; 10 studies; high quality evidence), bleeding (RR 0.54,95% C1 0.40 to 0.74; 23,043 participants; 20 studies; low quality evidence),
and access site complications (RR 0.36, 95% Cl 0.22 to 0.59; 16,112 participants; 24 studies; low quality evidence).

Authors' conclusions

Transradial approach for diagnostic CA or PCI (or both) in CAD may reduce short-term NACE, cardiac death, all-cause mortality, bleeding,
and access site complications. There is insufficient evidence regarding the long-term clinical outcomes (i.e. beyond 30 days of follow-up).

PLAIN LANGUAGE SUMMARY

Radial artery versus femoral artery approach for performing coronary catheter procedures in people with coronary artery disease
Review question

Should physicians introduce the catheter (a long, thin tube) through the femoral artery (transfemoral access via the groin) or the radial
artery (transradial access via the wrist) to reach the coronary arteries (blood vessels supplying the heart) for the diagnosis or treatment
of coronary artery disease?

Background

Coronary artery disease contributes to half of deaths caused by cardiovascular (heart and blood vessels) disease. Restoration of adequate
blood flow through the coronary arteries can be achieved by introducing a catheter through a peripheral artery. This allows the introduction
of balloons through the aorta (major artery of the heart) to dilate coronary artery narrowing or place arterial scaffolds (tubes called stents)
to keep the coronary arteries open. Two main peripheral arteries can provide access; traditionally, the femoral (groin) artery, and more
recently, the radial artery (one of two major arteries in the forearm). While gaining popularity, the transradial approach can be more
challenging than the transfemoral approach, which may translate to longer procedural durations and technical failures. In addition, this
raises concerns regarding radiation exposure to patients and physicians being higher with the transradial approach. We sought to compare
the advantages and disadvantages of both approaches to help inform healthcare decisions.

Study characteristics

Our search yielded 31 eligible studies comparing the transradial approach to the transfemoral approach in people undergoing diagnostic
or therapeutic (or both) coronary catheterisation procedures in different settings, whether urgent (during heart attacks (myocardial
infarctions)) or elective (planned procedure). The trials were carried out in many countries and regions, including Canada, China, Europe,
Japan, and USA. We also identified two ongoing studies. The evidence was current to October 2017.

Key results

Transradial access was associated with a reduction in the composite outcome (comprising two or more combined outcomes) of net adverse
clinical events (NACE), including death from cardiac causes, myocardial infarction (injury of the heart muscle), stroke (insult to the brain),
need to reintervene on the same site of coronary artery stenosis (narrowing), and bleeding during the first 30 days following intervention.
When assessing individual outcomes, the risk of myocardial infarction and stroke was similar between groups. Transradial access reduced
death from cardiac causes, death from all causes during the first 30 days following intervention, bleeding, and local complications at the
access site. The transradial approach shortened the length of stay in hospital, but was associated with a higher radiation exposure and
more technical failures requiring an alternate vascular access route.

Quality of the evidence

We rated the quality of the evidence for short-term myocardial infarction and all-cause death as high. We rated short-term NACE, cardiac
death, and success of the procedure as moderate quality evidence. Evidence for bleeding and access site complications was low quality.

Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 2
coronary artery disease (Review)
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Transradial compared to transfemoral approach for diagnostic coronary angiography and
percutaneous coronary intervention in people with coronary artery disease

Transradial compared to transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with coronary artery dis-
ease

Patient or population: people with coronary artery disease undergoing diagnostic coronary angiography and percutaneous coronary intervention
Setting: inpatient

Intervention: transradial

Comparison: transfemoral

Outcomesl Anticipated absolute effects2 (95% Cl) Relative effect Ne of partici- Quality of the Comments
(95% Cl) pants evidence
(studies) (GRADE)

Short-term NACE 90 per 1000 68 per 1000 RR0.76 17,133 SOBO -

(55 to 85) (0.61t0 0.94) (4 RCTs) Moderate3
Short-term car- 26 per 1000 18 per 1000 RR 0.69 11,170 DBPO -
diac death (14 to 23) (0.54t0 0.88) (11 RCTs) Moderate4
Short-term Ml 55 per 1000 50 per 1000 RR0.91 19,430 DDOD Although 15 studies reported this out-

(45 to 56) (0.81t01.02) (11 studies) High come, 4 had 0 events in either group,
so the meta-analysis was based on 11
studies.
Success of the 979 per 1000 950 per 1000 RR 0.97 25,920 OBPO -
procedure (940 to 960) (0.96 t0 0.98) (28 RCTs) Moderate3
Short-term all- 18 per 1000 14 per 1000 RRO0.77 18,955 DOOD -
cause mortality (11to 17) (0.62 t0 0.95) (10 RCTs) High
Bleeding 98 per 1000 53 per 1000 RR0.54 23,043 P00 Although 22 studies reported this out-
(39to 73) (0.40t0 0.74) (20 RCTs) Low34 come, 2 had 0 events in either group,
so the meta-analysis was based on 20
studies.
Access sitecom- 50 per 1000 18 per 1000 RR 0.36 16,112 [sllole) -
plications (11 to 30) (0.22t0 0.59) (24 RCTs) Lows34

Cl: confidence interval; MI: myocardial infarction; NACE: net adverse clinical events; RCTs: randomised controlled trials; RR: risk ratio.
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GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1All outcomes reported in the 'Summary of findings' table were short-term (i.e. assessed during hospitalisation and up to 30 days of follow-up).

2The risk in the intervention group (and its 95% confidence interval) was based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

3Substantial heterogeneity, downgraded by 1 level.

4Asymmetrical funnel plot. Publication bias detected, downgraded by 1 level.
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BACKGROUND

Description of the condition

People with coronary artery disease (CAD) usually present with
pain or discomfort in the centre of the chest that may radiate
to the arms, left shoulder, elbows, jaw, or back. In addition,
the person may experience shortness of breath (WHO 2017).
Revascularisation therapy for CAD is mainly indicated in people
with acute coronary syndrome as well as people with stable
CAD who do not respond to optimal medical therapy or in
people who demonstrate marked limitation of physical activity
(or both). Optimal medical therapy includes lifestyle modification
and pharmacological agents, including antiplatelet agents, statins,
B-blockers, and angiotensin-converting enzyme inhibitors (ESC-
EACTS 2010). For almost half a century, coronary artery bypass
grafting has been regarded as the most effective revascularisation
therapy. However, its role has been increasingly challenged
since the late 1990s by the evolution of percutaneous coronary
intervention (PCl); particularly with the introduction of drug-
eluting stents (Taggart 2013).

Description of the intervention

PCl, which includes coronary angiography (CA) and
revascularisation procedures such as balloon angioplasty and
intracoronary stenting (Wensley 2008), is used in the management
of CAD. The idea behind PCl is to mechanically intervene upon
a stenosed segment of a coronary vessel to improve flow.
Interventional cardiologists gain access via a peripheral artery,
mainly the femoral or radial arteries (Kotowycz 2012). The
traditional approach for PCl, ever since its introduction in 1977, has
been through the femoral artery, owing to its large calibre providing
easy access (Venkitachalam 2009). The access site for the standard
transfemoral approach is through the groin. Campeau was the first
to introduce CA via the transradial approach in 1989 (Campeau
1989; Triantafyllou 2009), whereby the approach is through the
forearm, 2.5 cm to 5 cm above the wrist joint (Hess 2014). The wire
is passed through the needle after successful puncture. Then, the
needle is withdrawn from the artery with the wire kept in place. This
isfollowed by introduction of the sheath and the coronary catheters
used to perform the diagnostic CA or the guiding catheters used
for balloon angioplasty with or without stent placement (Almany
1999). Other access sites include the transbrachial and transulnar
approaches, although rarely used in contemporary clinical practice
(Kiemeneij 1997; Hsueh 2017).

How the intervention might work

The transfemoral approach for cardiac catheterisation and
intervention has gained widespread acceptance. Its advantages
include a long history of use (Venkitachalam 2009), coupled
with technical ease, and the capacity for clinicians to use larger
catheters and equipment (Triantafyllou 2009). However, it is
plagued with some disadvantages that are inherent with this type
of access. These include a requirement for the person to have
prolonged bed rest and an association with more back pain,
urinary retention, and neuropathy than the radial approach (Dal
Molin 2015). Vascular complications of the transfemoral approach
include pseudo-aneurysms, arteriovenous fistulas, and significant
bleeding, including retroperitoneal haematomas (Brueck 2009).

The radial approach has certain inherent advantages. Vascular
complications are less frequent and the dual blood supply limits

the potential for limb-threatening ischaemia (Agostoni 2004).
The approach is advantageous for people with severe occlusive
aortoiliac disease or difficulty laying down (e.g. due to back
pain, obesity, or congestive heart failure) (Almany 1999). Earlier
ambulation contributes to people's preference to this approach
(Kotowycz 2012).

However, there are potential disadvantages to the radial approach.
They include the following.

1. The radial artery is smaller than the femoral (approximately 2
mm to 2.3 mm) (Kim 2011). Consequently, some interventions
may be technically challenging via the radial route due to
the size of the technology required (e.g. large bore rotational
atherectomy) (Watt 2009).

2. Vessel spasm is more common (Kim 2011).

3. Guide placement is more challenging and requires learning a
different technique with a steep learning curve (Hess 2014).

Why it is important to do this review

The transradial approach in PCl is an alternative to the
routine transfemoral approach. A systematic review conducted
by Bertrand 2012, comparing both approaches, included 76
studies (15 randomised and 61 observational) with inconclusive
results from the randomised trials. We planned to include
only randomised controlled trials (RCTs) in our review, consider
diagnostic and therapeutic procedures, and prespecified multiple
clinically relevant subgroups. The major guideline bodies have
been uncertain about the benefit of one approach over the other;
particularly as the presumed benefit of the radial approach was
undermined by the drawback of lack of operator experience.
European Society of Cardiology (ESC 2015) and National Institute
for Health and Care Excellence (NICE 2013) guidelines recommend
the radial over the femoral approach based on data from two major
trials, while the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines/Society for
Cardiovascular Angiography (AHA 2015) guideline still does not
recommend one procedure over another. We aimed to pool data
from all RCTs to produce high-quality synthesised evidence that
informs healthcare decisions concerning these two approaches.

OBJECTIVES

To assess the benefits and harms of the transradial compared to the
transfemoral approach in people with CAD undergoing diagnostic
CA or PCI (or both).

METHODS

Criteria for considering studies for this review
Types of studies
We included all published, unpublished, and ongoing RCTs.

Types of participants

Adults (18 years of age or older) of either gender undergoing
diagnostic CA or PCI (or both) for CAD.

Types of interventions

Transradial versus transfemoral approach for diagnostic CA or PCI
(or both).

Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 5
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Types of outcome measures
Primary outcomes

1. Net adverse clinical events (NACE), defined as a composite of
cardiac death, stroke, myocardial infarction (Ml), target lesion
revascularisation, and bleeding, or as defined by trialists.

2. Cardiac death.
3. Myocardial infarction (MI).

4. Success of the procedure, defined as completion of procedure
without cross-over to another access site, or as defined by
trialists (not prespecified).

Secondary outcomes

1. All-cause mortality.
Bleeding (combined major and minor).
Stroke (ischaemic or haemorrhagic), as defined by trialists.

Access site complications (e.g. haematoma, arteriovenous
fistula, vasospasm, pseudoaneurysm, and perforation).

5. Total radiation dose.
6. Length of hospital stay.

7. Participant satisfaction, including early or reduced (or both)
pain on ambulation, early hospital discharge, or as defined by
trialists.

> wnn

Reporting one or more of the above outcomes in the trial was not
an inclusion/exclusion criterion for the review.

Timing of outcome assessment

1. Short-term; assessed during hospitalisation and up to 30 days of
follow-up.

2. Long-term; assessed beyond 30 days of follow-up.

Search methods for identification of studies
Electronic searches

We identified trials through systematic searches of the following
bibliographic databases on 10 October 2017:

1. Cochrane Central Register of Controlled Trials (CENTRAL): 2017,
Issue 9 (the Cochrane Library);

2. MEDLINE: Epub Ahead of Print, In-Process & Other Non-Indexed
Citations, Ovid MEDLINE Daily and Ovid MEDLINE (Ovid, 1946 to
10 October 2017);

3. Embase (Ovid, 1980 to 2017 week 41);

4. Web of Science Core Collection (Thomson Reuters, 1900 to 10
October 2017).

We developed search strategies for each database based on the
preliminary search strategy developed for MEDLINE but revised
appropriately for each database to take account of differences in
controlled vocabulary and syntax rules (Appendix 1). We applied
the Cochrane sensitivity-maximising RCT filter (Lefebvre 2011)
MEDLINE (Ovid) and adaptations of it to the other databases, except
CENTRAL. We did not restrict searches by language or date of
publication.

Searching other resources
Ongoing trials

We searched the following databases up to August 2017 for ongoing
trials (Appendix 1):

1. ClinicalTrials.gov (ClinicalTrials.gov);

2. World Health Organization (WHO) International Clinical
Trials Registry Platform (ICTRP) (apps.who.int/trialsearch/
default.aspx).

Checking reference lists

We handsearched reference lists of all included primary studies and
relevant review articles for additional references.

Personal communication

We contacted the authors of identified trials where we required
additional information. We requested further information relevant
to the review that was not apparent in the published work. We also
asked if they knew of any other published or unpublished studies
relevant to the review that were not included in the references.

Data collection and analysis

We used the standard methodological procedures expected by
Cochrane (MECIR 2016).

Selection of studies

Two authors (AK and RA or MA) independently assessed all
records retrieved by the searches for inclusion. We resolved any
disagreements through discussion or consulting another author
(AN), if required. We created a study flow diagram to map out the
number of records identified, included, and excluded (Figure 1). We
contacted the authors of the studies if we could not retrieve the full
text. We excluded studies reported as abstracts if the authors did
not reply, there was no contact information provided, and where
the abstract did not provide enough information. We will reconsider
those studies if relevant data becomes available. We contacted a
relevant professional translator when required.
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Figure 1. PRISMA study flow diagram.
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Data extraction and management

We piloted a data extraction form. For eligible studies, two authors
(AK and RA or MA) extracted the data using the agreed form. We
resolved discrepancies through discussion or consulting another
author (AN). Three authors (AK, AM, and MA) entered the data

™ 2 ongaing trials

8 full-text articles excluded:

1. 5 non- ar quasi-randomised trials
2. 3 ineligible participants or
interventions

8 awaiting classification

into Review Manager 5 Software and checked them for accuracy
(RevMan 2014). When information was unclear, we contacted
authors of the original reports to request further details. In case
of the need for translation, we contacted a relevant professional
translator and used a translated data extraction form.
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Assessment of risk of bias in included studies

Three authors (AK, RA, and MA) independently assessed risk of bias
for each study using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011) (Appendix 2).
We resolved any disagreements either by discussion or by involving
a fourth author (AN).

Measures of treatment effect
Dichotomous data

For dichotomous data, we presented results as summary risk ratio
(RR) with 95% confidence intervals (Cl).

Continuous data

For continuous data, we used the mean difference (MD) for
outcomes using the same scale or standardised mean difference
(SMD) for outcomes using difference scales with 95% Cl.

Unit of analysis issues
Cluster-randomised trials

We did not include any cluster-randomised trials. In any future
update, we plan to adjust their sample sizes using the methods
described in the Cochrane Handbook for Systematic Reviews of
Interventions (Section 16.3.4 or 16.3.6) using an estimate of the
intracluster correlation coefficient (ICC) derived from the trial
(if possible), from a similar trial, or from a study of a similar
population.

Multi-arm intervention trials

When trials included multi-arm interventions, we combined
arms using the same access site (e.g. right and left transradial
approaches) and excluded arms that were irrelevant to the scope
of our review (e.g. transbrachial approach). For details on how we
dealt with individual multi-arm intervention studies included in our
review, see Description of studies and Characteristics of included
studies table.

Dealing with missing data

Forincluded studies, we noted levels of attrition. We contacted the
authors to request missing data. For all outcomes, we carried out
analyses, as far as possible, on an intention-to-treat basis (i.e. we
included all participants randomised to each group in the analyses,
and all participants analysed in the group to which they were
allocated, regardless of whether or not they received the allocated
intervention). The denominator for each outcome in each trial
was calculated as the number randomised minus any participants
whose outcomes were known to be missing.

Assessment of heterogeneity

We inspected forest plots visually for signs of heterogeneity and
assessed statistical heterogeneity in each meta-analysis using the
T2, I, and Chi? statistics. We regarded heterogeneity as substantial
if T2 was greater than zero, and either I> was 50% or greater, or there
was a low P value (less than 0.1) in the Chi? test for heterogeneity.

Assessment of reporting biases

We investigated reporting biases using funnel plots with visual
assessments for asymmetry. We performed formal evaluations
using Egger's test (Egger 1997) when there was asymmetry.

Data synthesis

We carried out statistical analysis using Review Manager 5 Software
(RevMan 2014). We used fixed-effect meta-analyses for combining
data where it was reasonable to assume that studies were
estimating the same underlying treatment effect (i.e. where trials
were examining the same intervention, and the trials' populations
and methods were sufficiently similar). If there was clinical
heterogeneity sufficient to expect that the underlying treatment
effects differed between trials, or if we detected substantial
statistical heterogeneity (1% statistic 50% or greater or P less than
0.1), we used random-effects meta-analyses to produce an overall
summary if a mean treatment effect across trials was considered
clinically meaningful. We presented the random-effects summary
as the mean range of possible treatment effects and presented
random-effects RRs with 95% Cl, and the estimates of T? and I2.

GRADE and 'Summary of findings' table

We used GRADEpro 2014 to import data from Review Manager
5 (RevMan 2014) to create Summary of findings for the main
comparison. A summary of the intervention effect and a measure
of quality for each of the outcomes was produced using the
GRADE approach (Schiinemann 2009). The GRADE approach
uses five considerations (study limitations, consistency of effect,
imprecision, indirectness, and publication bias) to assess the
quality of the body of evidence for each outcome. The evidence
was downgraded from 'high quality' by one level for serious
(or by two levels for very serious) limitations in the five
mentioned considerations. Two authors (MA and AN) made GRADE
assessments and the decisions on downgrading. This was approved
by all other authors.

Main outcomes for 'Summary of findings' table

1. Short-term NACE, defined as a composite of cardiac death,
stroke, MI, target lesion revascularisation, and bleeding, or as
defined by trialists.

2. Short-term cardiac death.
3. Short-term MI.

4. Success of the procedure, defined as completion of procedure
without cross-over to another access site, or as defined by
trialists.

5. Short-term all-cause mortality.
6. Bleeding (combined major and minor).

7. Access site complications, including haematoma, arteriovenous
fistula, vasospasm, and perforation.

Subgroup analysis and investigation of heterogeneity

If we identified substantial heterogeneity (I? statistic 50% or greater
or P less than 0.1), we investigated it using subgroup analyses and
sensitivity analyses. We considered whether an overall summary
was meaningful, and, if it was, used random-effects analyses to
produce it.

We carried out the following subgroup analyses:

1. participants undergoing diagnostic CA versus PCl;
2. participants undergoing elective versus primary PCI;

3. participants with acute ST-segment elevation myocardial
infarction (STEMI) versus non-ST-segment elevation acute
coronary syndrome (NSTE-ACS);
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4. women versus men.

We restricted the subgroup analysis to primary outcomes. We
assessed subgroup differences by interaction tests available within
Review Manager 5 (RevMan 2014). We reported the results of
subgroup analyses quoting the Chi? statistic and P value, and the
interaction test I value.

Sensitivity analysis

We carried out sensitivity analyses to explore the effects of
trial quality by omitting studies at high or unclear risk of bias
when considering allocation concealment (selection bias) and
incomplete outcome data (attrition bias). We carried out sensitivity
analyses to explore the effects of fixed-effect or random-effects
analyses for outcomes with substantial statistical heterogeneity.
We intended to restrict this to the primary outcomes.

RESULTS

Description of studies

We provided descriptions of studies in the Characteristics
of included studies, Characteristics of excluded studies, and
Characteristics of ongoing studies tables.

Results of the search

The searches for the review were run on 10 October 2017. Our
search yielded 1706 records identified through database searches
alongwith 13 additional reports identified through other resources.
We identified 1075 records after removal of duplicates. After an
initial screening, we marked 62 records for retrieval and assessment
of their full text for eligibility. We excluded eight studies, identified
two ongoing studies, and eight are awaiting classification. We
included 44 reports of 31 studies (Figure 1).

Included studies

Thirty-one studies, from 44 reports, fulfilled our eligibility criteria.
Allincluded studies provided quantitative data that were included
in the meta-analysis with 27,071 participants (see Characteristics
of included studies table for details regarding characteristics for all
included participants).

Design

All included studies were parallel group trials, except five studies
that had multi-arms (Benit 1997; Kiemeneij 1997; Louvard 2001;
Reddy 2004; Santas 2009).

Setting

Five trials were conducted in China (Gan 2009; He 2012; Hou
2010; Li 2007; Wang 2012), four trials were conducted in the US
(Cooper 1999; Mann 1998; Michael 2013; Reddy 2004), and five trials
were multi-centre (Jolly 2011; Louvard 2004; Rao 2014; Romagnoli
2012; Valgimigli 2015). The remaining 16 trials were conducted
in Germany (Achenbach 2008; Brueck 2009; Lange 2006), France
(Brasselet 2007; Louvard 2001), Japan (Saito 2003), Spain (Santas
2009), Netherlands (Kiemeneij 1997; Slaghoom 2005), Turkey
(Akturk 2014), Czech Republic (Bernat 2014), Poland (Koltowski
2014), Greece (Ziakas 2010), Canada (Cantor 2005), Belgium (Benit
1997), Austria (Schernthaner 2018), and Brazil (De Andrade 2017).

Participants
Age

Studies were similar in the baseline age (years) of the included
participants with transradial (mean (standard deviation (SD)): 63.78
(6.16); range: 53.60 to 82.60) and transfemoral (mean (SD): 64.17
(6.06); range: 52.30 to 83.00).

Gender

Studies included men and women. One study included only men
(Benit 1997), and one study included only women (Rao 2014), while
two studies provided separate data for men and women (Jolly 2011;
Valgimigli 2015).

Clinical characteristics

Two trials included people undergoing CA (Cooper 1999; Louvard
2001), while 13 trials involved people undergoing PCI (Benit 1997;
Bernat 2014; Brasselet 2007; Gan 2009; Hou 2010; Kiemeneij 1997;
Koltowski 2014; Li 2007; Mann 1998; Romagnoli 2012; Saito 2003;
Slaghoom 2005; Wang 2012). The remaining studies involved
people undergoing CA or PCI (or both) (Achenbach 2008; Akturk
2014; Brueck 2009; Cantor 2005; De Andrade 2017; He 2012; Jolly
2011; Lange 2006; Louvard 2004; Michael 2013; Rao 2014; Reddy
2004; Santas 2009; Schernthaner 2018; Valgimigli 2015; Ziakas
2010).

Regarding urgency of the procedure, five trials included people
undergoing elective procedures only (Benit 1997; Cooper 1999;
Kiemeneij 1997; Lange 2006; Reddy 2004). Fifteen studies enrolled
people undergoing urgent procedures (Bernat 2014; Brasselet 2007,
Cantor 2005; De Andrade 2017; Gan 2009; Hou 2010; Jolly 2011;
Koltowski 2014; Li 2007; Mann 1998; Romagnoli 2012; Saito 2003;
Schernthaner 2018; Valgimigli 2015; Wang 2012). The remaining
11 studies included people undergoing either elective or urgent
procedures (Achenbach 2008; Akturk 2014; Brueck 2009; He 2012;
Louvard 2001; Louvard 2004; Michael 2013; Rao 2014; Santas 2009;
Slagboom 2005; Ziakas 2010).

Regarding participant's presentation, two trials included people
with stable angina (Cooper 1999; Reddy 2004). Ten trials enrolled
people with STEMI (Bernat 2014; Brasselet 2007; Cantor 2005; Gan
2009; Hou 2010; Koltowski 2014; Li 2007; Romagnoli 2012; Saito
2003; Wang 2012), while one trial included people with NSTE-
ACS (De Andrade 2017). Four trials enrolled people with acute
coronary syndrome whether STEMI or NSTE-ACS (Jolly 2011; Mann
1998; Schernthaner 2018; Valgimigli 2015). Fourteen trials included
people with either stable angina or unstable coronary syndromes
(Achenbach 2008; Akturk 2014; Benit 1997; Brueck 2009; He 2012;
Kiemeneij 1997; Lange 2006; Louvard 2001; Louvard 2004; Michael
2013; Rao 2014; Santas 2009; Slagboom 2005; Ziakas 2010).

Intervention

Two studies randomised participants to right transradial, left
transradial, or transfemoral approach (Louvard 2001; Santas
2009), so we combined the right and left transradial arms. Two
trials randomised participants to transfemoral, transradial, or
transbrachial approach (Benit 1997; Kiemeneij 1997). We excluded
the arm of participants undergoing transbrachial intervention.

One trial randomised participants to either transradial approach,
transfemoral approach by 4F sheath with no closure device, or
transfemoral approach by 6F sheath with closure device (Reddy
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2004). We combined the transfemoral approach by 4F sheath and
transfemoral approach by 6F sheath arms.

The remaining 26 studies randomised participants to either
transradial or transfemoral approach (Achenbach 2008; Akturk
2014; Bernat 2014; Brasselet 2007; Brueck 2009; Cantor 2005;
Cooper 1999; De Andrade 2017; Gan 2009; He 2012; Hou 2010;
Jolly 2011; Koltowski 2014; Lange 2006; Li 2007; Louvard 2004;
Mann 1998; Michael 2013; Rao 2014; Romagnoli 2012; Saito 2003;
Schernthaner 2018; Slagbhoom 2005; Valgimigli 2015; Wang 2012;
Ziakas 2010).

Funding source

Most included studies did not report a funding source (Akturk
2014; Benit 1997; Brasselet 2007; Brueck 2009; Cantor 2005; De
Andrade 2017; Gan 2009; He 2012; Hou 2010; Lange 2006; Li 2007,
Louvard 2001; Louvard 2004; Mann 1998; Reddy 2004; Saito 2003;
Santas 2009; Schernthaner 2018; Wang 2012; Ziakas 2010). Two
trials were investigator-initiated and declared no external funding
source (Koltowski 2014; Romagnoli 2012). The remaining studies
were mostly funded by grants from different sponsors, institutes,
and respective ministries of health (Achenbach 2008; Bernat 2014;
Cooper 1999; Jolly 2011; Kiemeneij 1997; Michael 2013; Rao 2014;
Slagboom 2005; Valgimigli 2015). Details of funding sources are
outlined separately (see Characteristics of included studies table).

Excluded studies

We excluded eight studies (see Characteristics of excluded studies
table): three studies were quasi-randomised (Bhat 2017; Chodor
2009; Chodor 2011), two were non-randomised (Kallinikou 2016; Qi
2017),two had ineligible interventions (Genereux 2011; Marti 2015),
and one had ineligible participants (Scalone 2014).

Studies awaiting classification

There were eight studies awaiting classifications since only
abstracts were available with no usable data (Akturk 2012; Dorniak
2009; Gavrilidis 2009; Koltowski 2012; Li 2011; Mann 1996; Skvaril
2012; Wei 2006). Authors were contacted to request full information
with no response. One abstract did not have available contact
information. We shall reconsider these studies in the future if
further information becomes available.

Ongoing studies

We identified two ongoing studies (ARISE-2; SAFARI-STEMI) (see
Characteristics of ongoing studies table).

Risk of bias in included studies

We provided detailed descriptions of the risk of bias in the included
studies in the 'Risk of bias' tables. See Figure 2 and Figure 3 for a
summary of risk of bias assessments.

Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.

Random sequence generation (selection bias)

Allacation concealment (selection hias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias): Objective outcomes

Blinding of outcome assessment (detection hias): Padicipant-reported outcomes
Incomplete outcome data (attrition bias)

Selective reponting (reporting hias)

Other bias
0% 25% 50% 7A%  100%
.an tizk of bias DUncIearrisk of bias .Highrisk of bias
Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 10

coronary artery disease (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



c Cochra ne Trusted evidence.
. Infi d decisions.
o Library  cecrheatn

Cochrane Database of Systematic Reviews

Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3. (Continued)
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Allocation

Nine studies were at low risk in sequence generation and allocation
concealment domains (Akturk 2014; Benit 1997; Bernat 2014; De
Andrade 2017; Jolly 2011; Michael 2013; Rao 2014; Romagnoli 2012;
Valgimigli 2015).

In three studies, the sequence generation was low risk while the
allocation concealment was unclear (Brueck 2009; Cooper 1999;
Wang 2012). Five studies had adequate allocation concealment
with unclear sequence generation (Cantor 2005; Kiemeneij 1997;
Koltowski 2014; Santas 2009; Slaghoom 2005).

The remaining 14 studies were unclear regarding sequence
generation and allocation concealment (Achenbach 2008; Brasselet
2007; Gan 2009; He 2012; Hou 2010; Lange 2006; Li 2007;
Louvard 2001; Louvard 2004; Mann 1998; Reddy 2004; Saito 2003;
Schernthaner 2018; Ziakas 2010).

Blinding

Neither the participants nor the physicians were blinded in the
included trials due to the modus operandi of the interventions.
Given the nature of the intervention, blinding is not feasible and
we considered the risk of performance bias to be low. Regarding
detection bias, we assessed blinding separately for different classes
of outcomes. We judged the risk of detection bias to be low in
objective outcomes, and high in participant-reported outcomes
since lack of blinding can potentially introduce bias for this class of
outcomes through multiple pathways (Higgins 2011).

Incomplete outcome data

We judged the risk of attrition bias as low in 25 studies (Achenbach
2008; Akturk 2014; Bernat 2014; Brasselet 2007; Brueck 2009;
Cooper 1999; De Andrade 2017; He 2012; Hou 2010; Jolly 2011;
Kiemeneij 1997; Koltowski 2014; Li 2007; Louvard 2001; Louvard
2004; Michael 2013; Rao 2014; Reddy 2004; Romagnoli 2012; Saito
2003; Santas 2009; Slagboom 2005; Valgimigli 2015; Wang 2012;
Ziakas 2010). Five studies were at a high risk of attrition bias (Benit
1997; Cantor 2005; Lange 2006; Mann 1998; Schernthaner 2018),
while Gan 2009 had unclear risk of attrition bias.

Selective reporting

Twenty-two studies were at low risk of reporting bias (Achenbach
2008; Akturk 2014; Benit 1997; Bernat 2014; Brueck 2009; Cantor
2005; De Andrade 2017; Gan 2009; Hou 2010; Jolly 2011; Kiemeneij
1997; Koltowski 2014; Louvard 2004; Mann 1998; Michael 2013; Rao
2014; Romagnoli 2012; Saito 2003; Schernthaner 2018; Valgimigli
2015; Wang 2012; Ziakas 2010), while Slagboom 2005 had unclear
risk of reporting bias. The remaining eight studies were at high
risk of reporting bias (Brasselet 2007; Cooper 1999; He 2012; Lange
2006; Li 2007; Louvard 2001; Reddy 2004; Santas 2009).

Other potential sources of bias

There were no other sources of bias.
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Overallrisk of bias

Based on our prespecified risk of bias assessment (Appendix 2),
we judged eight trials (Akturk 2014; Bernat 2014; De Andrade 2017;
Jolly 2011; Michael 2013; Rao 2014; Romagnoli 2012; Valgimigli
2015) as low risk, 12 trials (Benit 1997; Brasselet 2007; Cantor
2005; Cooper 1999; He 2012; Lange 2006; Li 2007; Louvard 2001,
Mann 1998; Reddy 2004; Santas 2009; Schernthaner 2018) as high
risk, and 11 trials (Achenbach 2008; Brueck 2009; Gan 2009; Hou
2010; Kiemeneij 1997; Koltowski 2014; Louvard 2004; Saito 2003;
Slagboom 2005; Wang 2012; Ziakas 2010) as unclear risk of bias.
Additional information can be found in the 'Risk of bias' summary
(Figure 2 and Figure 3).

Effects of interventions

See: Summary of findings for the main comparison Transradial
compared to transfemoral approach for diagnostic coronary
angiography and percutaneous coronary intervention in people
with coronary artery disease

See Summary of findings for the main comparison.

Primary outcomes
Net adverse clinical events

Four studies reported short-term NACE (Bernat 2014; Jolly 2011;
Romagnoli 2012; Valgimigli 2015). Transradial approach reduced
short-term NACE (RR (randome-effects) 0.76, 95% CI 0.61 to 0.94;
17,133 participants; 4 studies; T2 = 0.03; 12 = 66%; moderate quality
evidence; Analysis 1.1). No trials reported long-term NACE. In
addition, the definition of NACE differed between these four trials.
The heterogeneity in the included components of this endpoint
between trials was an inherent problem of most composite
outcomes and likely explained the observed heterogeneity.

Subgroup analysis

Diagnostic coronary angiography versus percutaneous coronary
intervention

On subgroup comparisons, diagnostic CA and PCl had a similar risk
in terms of short-term NACE (test for subgroup differences: Chi? =
1.98, degrees of freedom (df) =1 (P =0.16), I* = 49.5%; Analysis 1.2).

ST-segment elevation myocardial infarction versus non-ST-segment
elevation acute coronary syndrome

There was a difference between the STEMI and NSTE-ACS groups in
terms of short-term NACE (test for subgroup differences: Chi?=3.11,
df=1(P=0.08),12=67.9%; Analysis 1.3). In people with STEMI, there
was a reduction of short-term NACE with the transradial approach
(RR 0.67, 95% Cl 0.51 to 0.87; 7676 participants; 4 studies; I =
57%; Analysis 1.3), whereas in people with NSTE-ACS, there was no
difference in short-term NACE between the two groups (RR 0.94,
95% Cl 0.71 to 1.23; 9457 participants; 2 studies; I> = 66%; Analysis
1.3).

Women versus men

On subgroup comparisons, women and men had a similar risk in
terms of short-term NACE (test for subgroup differences: Chi*?=1.95,
df =1 (P=0.16), I* = 48.7%; Analysis 1.4).

Cardiac death

Eleven studies reported short-term cardiac death (Cantor 2005;
Gan 2009; Hou 2010; Koltowski 2014; Romagnoli 2012; Saito 2003;
Schernthaner 2018; Slagboom 2005; Valgimigli 2015; Wang 2012;
Ziakas 2010). Compared to transfemoral approach, there was a
reduction in cardiac death with the transradial approach (RR 0.69,
95% Cl 0.54 to 0.88; 11,170 participants; 11 studies; 1> = 0%;
moderate quality evidence; Analysis 1.5).

Subgroup analysis

ST-segment elevation myocardial infarction versus non-ST-segment
elevation acute coronary syndrome

On subgroup comparisons, STEMI and NSTE-ACS had a similar risk
in terms of short-term cardiac death (test for subgroup differences:
Chi*=1.52, df =1 (P =0.22), I = 34.2%; Analysis 1.6).

Sensitivity analysis

We visually explored publication bias by inspecting the funnel
plot (Figure 4). We noted some asymmetry, suggesting possible
publication bias. On formal evaluation of asymmetry, the intercept
(B0) was -0.35855 (95% Cl -0.76296 to 0.04586), with t = 2.00564, df
=9. The one-tailed P value was 0.03793, and the two-tailed P value
was 0.07586. This could be attributed to the 'small-studies effect.
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Figure 4. Funnel plot of comparison: 1 Transradial versus transfemoral, outcome: 1.5 Short-term cardiac death.
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Myocardial infarction Sensitivity analysis

Fifteen studies reported short-term MI (Benit 1997; Bernat
2014; Cantor 2005; Gan 2009; Hou 2010; Jolly 2011; Kiemeneij
1997; Louvard 2004; Mann 1998; Romagnoli 2012; Saito 2003;
Schernthaner 2018; Slaghoom 2005; Valgimigli 2015; Wang 2012),
four of which had no events in either arm, so the meta-analysis
was based on 11 studies. Three studies reported long-term Ml (Gan
2009; Saito 2003; Schernthaner 2018). The risk of short-term Mi
was similar with the transradial and transfemoral approaches (RR
0.91, 95% CI 0.81 to 1.02; 19,430 participants; 11 studies; I* = 0%;
high quality evidence; Analysis 1.7). There was no evidence of a
difference between groups in terms of long-term MI, likely due to
the limited number of events (RR 1.77, 95% Cl 0.38 to 8.20; 556
participants; 3 studies; 12 = 0%; Analysis 1.11).

Subgroup analysis
Elective versus primary percutaneous coronary intervention

On subgroup comparisons, the risk of short-term MI was similar
with elective and primary PCI (test for subgroup differences: Chi?=
0.43,df =1 (P=0.51); 1> = 0%; Analysis 1.8).

ST-segment elevation myocardial infarction versus non-ST-segment
elevation acute coronary syndrome

STEMI and NSTE-ACS had a similar risk of short-term MI (test for
subgroup differences: Chi>=0.59, df = 1 (P = 0.44), I = 0%; Analysis
1.9).

After omitting studies rated as high or unclear risk of bias for
selection or attrition (or both) bias domains, risk of short-term Ml
remained unchanged and did not differ between the transradial
and transfemoral approaches (RR 0.92, 95% Cl 0.81 to 1.05; 18377
participants; 6 studies, I* = 0%; Analysis 1.10).

Success of the procedure

Twenty-eight studies reported success of the procedure, which
was mainly defined as the completion of procedure without cross-
over to another access site, or as defined by trialists (Achenbach
2008; Akturk 2014; Benit 1997; Bernat 2014; Brasselet 2007; Brueck
2009; Cantor 2005; Cooper 1999; De Andrade 2017; Gan 2009; He
2012; Hou 2010; Jolly 2011; Kiemeneij 1997; Koltowski 2014; Li
2007; Louvard 2004; Mann 1998; Michael 2013; Rao 2014; Reddy
2004; Romagnoli 2012; Saito 2003; Santas 2009; Schernthaner 2018;
Valgimigli 2015; Wang 2012; Ziakas 2010). There was a higher
incidence of cross-over with the transradial approach (RR (random-
effects) 0.97, 95% CI 0.96 to 0.98; 25,920 participants; 28 studies;
T2 = 0.00; 1> = 76%; moderate quality evidence; Analysis 1.12).
The definition of procedural success differed between trials, which
likely explains the observed heterogeneity.
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Subgroup analysis

Diagnostic coronary angiography versus percutaneous coronary
intervention

On subgroup comparisons, CA and PCl had a similar procedural
success rate (test for subgroup differences: Chi> =0.35,df=1 (P =
0.55), 12 = 0%; Analysis 1.13).

Elective versus primary percutaneous coronary intervention

Elective and primary PCl had a similar procedural success rate (test
for subgroup differences: Chi? = 0.00, df = 1 (P = 0.97), I> = 0%);
Analysis 1.14).

ST-segment elevation myocardial infarction versus non-ST-segment
elevation acute coronary syndrome

STEMI and NTSTE-ACS had a similar procedural success rate (test for
subgroup differences: Chi?=0.01, df =1 (P = 0.92), I> = 0%; Analysis
1.15).

Women versus men

Women and men had similar procedural success (test for subgroup
differences: Chi>=0.79, df =1 (P = 0.37), 1> = 0%; Analysis 1.16).

Sensitivity analysis

After omitting studies rated as high or unclear risk of bias for
selection or attrition (or both) bias domains, the transradial
approach had a lower procedural success rate compared to the
transfemoral approach (RR (random-effects) 0.95, 95% Cl 0.94 to
0.96; 21,820 participants; 11 studies; T? = 0.00; 1> = 60%j; Analysis
1.17).

Secondary outcomes
All-cause mortality

Thirteen studies reported short-term all-cause mortality (Akturk
2014; Benit 1997; Bernat 2014; Brasselet 2007; Brueck 2009; Jolly
2011; Kiemeneij 1997; Koltowski 2014; Louvard 2004; Mann 1998;
Saito 2003; Slaghoom 2005; Valgimigli 2015), three of which had

no events in either arm, so the meta-analysis was based on
10 studies. Three studies provided data on long-term all-cause
mortality (Bernat 2014; Gan 2009; Saito 2003). The radial approach
was associated with a reduction in short-term all-cause mortality
(RR 0.77, 95% CI 0.62 to 0.95; 18,955 participants; 10 studies; I =
0%; high quality evidence; Analysis 1.18). However, there was no
difference in long-term all-cause mortality between the transradial
and transfemoral groups (RR 0.62, 95% Cl 0.29 to 1.32; 1013
participants; 3 studies; 12 = 0%; Analysis 1.19).

Bleeding (combined major and minor)

Twenty-two studies provided data on incidence of bleeding
(Achenbach 2008; Akturk 2014; Benit 1997; Bernat 2014; Brasselet
2007; Cantor 2005; Cooper 1999; De Andrade 2017; Gan 2009;
Hou 2010; Jolly 2011; Kiemeneij 1997; Koltowski 2014; Louvard
2001; Rao 2014; Romagnoli 2012; Saito 2003; Schernthaner 2018;
Slagboom 2005; Valgimigli 2015; Wang 2012; Ziakas 2010), two of
which reported no events in either arm, so the meta-analysis was
based on 20 studies. Transradial approach group was associated
with a lower incidence of bleeding (RR (random-effects) 0.54,
95% Cl 0.40 to 0.74; 23,043 participants; 20 studies; T? =0.21; |2
= 87%; low quality evidence; Analysis 1.20). The heterogeneity
may be explained by the addition of the new "minimal" TIMI
(Thrombolysis In Myocardial Infarction) bleeding group to the
routine classification of major and minor, where the minimal
was added to minor. Furthermore, some trialists used manual
compression with the radial approach versus device closure with
the femoral approach; contrary to the routine practice of manual
only compression in the participants with femoral access and
device closure in participants with radial access.

Publication bias

We visually explored publication bias by inspecting the funnel
plot (Figure 5). We noted some asymmetry, suggesting possible
publication bias. On formal evaluation of asymmetry, the intercept
(BO) was -1.36899 (95% Cl -2.36344 to -0.37455), with t = 2.89223, df
=18.The one-tailed P value was 0.00485, and the two-tailed P value
was 0.00971. This could be attributed to the 'small-studies effect.
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Figure 5. Funnel plot of comparison: 1 Transradial versus transfemoral, outcome: 1.20 Bleeding.
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Stroke (ischaemic or haemorrhagic)

Ten studies reported short-term stroke (Achenbach 2008; Bernat
2014; Brueck 2009; Cantor 2005; Cooper 1999; Jolly 2011; Koltowski
2014; Romagnoli 2012; Schernthaner 2018; Valgimigli 2015), one of
which had no events in either arm, so the meta-analysis is based on
nine studies. The risk of stroke was similar between the transradial
and transfemoral groups (RR 1.08, 95% Cl 0.74 to 1.60; 19,017
participants; 9 studies; 12 = 0%; Analysis 1.21).

Access site complications

Twenty-four studies reported access site complications
(Achenbach 2008; Akturk 2014; Benit 1997; Bernat 2014; Brasselet
2007; Brueck 2009; Cantor 2005; Cooper 1999; De Andrade 2017;
Gan 2009; Hou 2010; Jolly 2011; Kiemeneij 1997; Li 2007; Louvard
2001; Louvard 2004; Mann 1998; Michael 2013; Rao 2014; Reddy

2004; Santas 2009; Schernthaner 2018; Wang 2012; Ziakas 2010).
The transradial approach was associated with a reduced risk
of access site complications (RR (random-effects) 0.36, 95% ClI
0.22 to 0.59; 16,112 participants; 24 studies; T2 = 1.00; 1> = 82%;
low quality evidence; Analysis 1.22). Access site complications
included different components in each trial, which likely explains
the observed heterogeneity.

Publication bias

We visually explored publication bias by inspecting the funnel
plot (Figure 6). We noted some asymmetry, suggesting possible
publication bias. On formal evaluation of asymmetry, the intercept
(BO) was -1.60435 (95% Cl -3.10584 to -0.10286), with t = 2.21594, df
=22.The one-tailed P value was 0.01867, and the two-tailed P value
was 0.03735. This could be attributed to the 'small-studies effect.'
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Figure 6. Funnel plot of comparison: 1 Transradial versus transfemoral, outcome: 1.22 Access site complications.
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Total radiation dose higher total radiation dose (SMD 0.28, 95% Cl 0.06 to 0.50; 321

Four studies reported total radiation dose (Achenbach 2008; Lange
2006; Michael 2013; Schernthaner 2018). The units used in reporting
(dose area product in mGy/cm? or Gy/cm? versus air kerma
radiation exposure in Gy) were negligibly different among studies,
so we used SMDs to pool the results, with all mGy/cm? converted
to Gy/cm?. Additionally, one of the studies only reported values
for ad hoc PCI with no distinction between CA and PCI radiation
exposure in the same participants. It also did not report the results
of four participants who were randomised, but underwent PCl on
subsequent days. Overall, the transradial approach was associated
with a higher total radiation dose compared to the transfemoral
approach (SMD 0.19,95% C1 0.07 to 0.32; 980 participants; 4 studies;
12 =7%; Analysis 1.23).

Subgroup analysis

Diagnostic coronary angiography versus percutaneous coronary
intervention

Post hoc subgroup analysis was performed for total radiation dose,
since some studies reported separate results for CA and PCI, while
other studies reported mixed results on the whole randomised
population, with no distinction between values of CA and PCI. The
subgroups were as follows: CA only, PCI only, and CA plus PCI
(i.e. mixed reporting). This heterogeneous reporting likely explains
the substantial heterogeneity and lack of difference between the
subgroups (test for subgroup differences: Chi*> = 3.77, df = 2 (P
= 0.15), I*> = 47.0%). However, when individual subgroups were
assessed, CA via the transradial approach was associated with a

participants; 2 studies; 12 = 0%; Analysis 1.23), while PCl via either
approach had a similar total radiation dose (SMD -0.16, 95% CI
-0.55 to 0.23; 102 participants; 1 study; Analysis 1.23). Studies that
reported mixed population results (i.e. CA plus PCl) demonstrated
a higher total radiation dose associated with the transradial
approach (SMD 0.21,95% CI 0.04 to 0.38; 557 participants; 2 studies;
12 = 0%; Analysis 1.23).

Length of hospital stay

Ten trials reported on the length of hospital stay (Akturk 2014;
Benit 1997; Brasselet 2007; De Andrade 2017; Gan 2009; Hou
2010; Kiemeneij 1997; Louvard 2001; Mann 1998; Saito 2003).
In comparison to the transfemoral approach, the transradial
approach was associated with a shorter hospital stay (MD (random-
effects) -1.06 days, 95% Cl -1.49 to -0.63; 2798 participants; 10
studies; T2=0.37; I* = 95%; Analysis 1.24).

Sensitivity analysis

We explored this considerable heterogeneity by carefully
considering clinical and methodological factors. A sensitivity
analysis that included studies with a low risk of selection and
attrition bias showed no difference in the length of hospital stay
between the two approaches (MD (IV, random) -0.15 days, 95% CI
-0.41 to 0.11; 952 participants; 3 studies; |12 = 0%; Analysis 1.25).
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Participant satisfaction

Only one trial reported the effect of the approach on participant
satisfaction (Jolly 2011). Participants were more satisfied in the
transradial group and it was the preferred approach for the
subsequent procedures when compared to the transfemoral route
(RR 1.58, 95% Cl 1.52 to 1.63; 7021 participants; 1 study; Analysis
1.26).

DISCUSSION

Summary of main results

We identified 31 studies that met our inclusion criteria. The RCTs
included people undergoing elective or urgent CA or PCI (or both).
There was a reduction in NACE (moderate quality evidence) and
cardiac death (moderate quality evidence) with the transradial
approach. There was no difference between the groups regarding
Ml (high quality evidence). Procedural success was less with the
transradial approach, due to a higher rate of cross-over to a
different arterial access (moderate quality evidence). Short-term
all-cause mortality (high quality evidence), bleeding (low quality
evidence), and access site complications (low quality evidence)
were less with the transradial approach. There was no difference
in risk of long-term mortality or stroke. The transradial approach
was associated with a reduction in length of hospital stay and
more participants preferred the transradial approach for their next
procedure.

Overall completeness and applicability of evidence

The included studies were conducted in countries with different
levels of income and included participants undergoing transradial
or transfemoral CA or PCI (or both). The participants were aged 18
years and older with an age range of 52 to 83 years, which may
restrict the applicability of the current evidence to this age group.
The pooled studies provided a sufficient number of participants (31
studies, from 44 reports, with 27,071 participants). However, they
did not report on long-term NACE (i.e. beyond 30 days of follow-up).
In fact, only four trials including 17,133 participants reported NACE.
Additionally, the definition of NACE differed substantially between
these four trials. The heterogeneity in the included components
of this endpoint between trials is an inherent problem of most
composite outcomes and is a limitation to our analysis. Also, few
studies assessed long-term MI and all-cause mortality. Regarding
stroke, it was assessed as defined by the trialists as most of included
studies did not classify them (i.e. ischaemic versus haemorrhagic).
Trials included different definitions of bleeding, yet the definition
of major bleeding was the same in different classification systems
(e.g. TIMI, GUSTO (Global Utilization Of Streptokinase and TPA
for Occluded arteries), and BARC (Bleeding Academic Research
Consortium)), which has the impact on mortality. It is the definition
of minor and minimal bleeding that is slightly different. Some
subgroups were only reported by a limited number of trials, so
caution should be exercised when interpreting these results. Most
of the included studies excluded people with cardiogenic shock,
as the radial puncture is technically more difficult and is time
consumingin this situation. We still have two ongoing trials that will
end in 2018 and 2019. Both studies will be included in the update
of this review.

Quality of the evidence

Our systematic review included 31 studies, from 44 reports, with
27,071 participants. Accordingly, we believe the total number of
participants and events was sufficient for our analysis, leaving
no concern for imprecision. Most of the studies were unclear
in either randomisation or allocation concealment methods, or
both. Neither the participants nor the physicians were blinded,
but we judged performance and detection biases as low risk,
owing to the modus operandi of the interventions with most
outcomes being objective and unlikely to be affected by lack
of blinding. The sensitivity analyses showed results consistent
with the primary comparison after exclusion of trials that had
unclear allocation concealment or high risk of attrition bias. We
are confident that the included studies clearly answered the
review question, with no concern for indirectness in participants,
interventions, comparators, or outcomes. We evaluated the quality
of evidence using the GRADE approach. We noted some evidence of
publication bias for short-term cardiac death, bleeding, and access
site complications. This may be attributed to the 'small-studies
effect’ and was one of the main reasons for downgrading quality of
evidence by one level. Another reason for downgrading was serious
limitations in the study design. There was high quality evidence
for short-term MI, but moderate quality evidence for short-term
NACE, cardiac death, and procedural success. Regarding secondary
outcomes, there was high quality evidence for short-term all-cause
mortality, but low for bleeding and access site complications. It is
worth noting that only 15 studies reported short-term MI, which
may introduce selective reporting bias. However, the evidence
was still judged as high-quality, since we only based our grading
decisions on the studies included in the meta-analysis.

Potential biases in the review process

The methodological rigour of Cochrane Reviews minimises bias
in the process of conducting systematic reviews. We performed a
comprehensive search to identify all eligible studies. We applied
no restrictions by language or date of publications. Two authors
independently assessed the eligibility of studies for inclusion and
the risk of bias in each included study. The workflow of this
rigorous screening, data extraction, and risk of bias assessment
was continuously audited by an experienced Cochrane author (AN).
However, any search strategy has a certain risk of missing relevant
studies. Also, there is always a pragmatic restriction to the number
of resources searched and an English language biasin the resources
selected. Additionally, we did not receive missing primary outcome
data from trialists regarding long-term follow-up.

Agreements and disagreements with other studies or
reviews

Our review has a broad question encompassing the whole
spectrum of CAD. It includes participants undergoing diagnostic
CA as well as elective and primary PCl. We scrutinised multiple
prespecified, clinically relevant subgroups and only include RCTs.
We identified 20 systematic reviews comparing the transradial and
transfemoral approaches among different populations, a few of
which with similar eligibility criteria to ours.

Vorobcsuk 2009 and Jang 2012 included RCTs, case-control studies,
and cohort studies. They compared the safety and efficacy of
transradial and transfemoral approaches in people with STEMI.
Vorobcsuk 2009 reported a significant reduction in major bleeding,
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major adverse cardiac events (MACE), and length of hospital stay,
but a longer fluoroscopic time and higher rate of cross-over with
the transradial approach. There was no difference in procedural
duration ortime to reperfusion, which are outcomes that we did not
investigate. However, the longer fluoroscopic time observed with
the transradial approach is in line with the higher total radiation
dose that we observed in our analysis. Jang 2012 showed reduction
in MACE, mortality, bleeding, and length of hospital stay with the
transradial approach, which is consistent with our results.

Agostoni 2004, Jolly 2009, Liu 2015, Mitchell 2012, and Plourde
2015 compared the transradial and transfemoral approaches in
people undergoing CA or PCI (or both). Similar to our analysis,
they included only RCTs. Agostoni 2004 included 3224 participants
from 12 RCTs and reported a significantly lower rate of access
site complications with the transradial approach, while risk of
MACE was similar in both approaches; likely related to the fewer
number of participants and events. Jolly 2009 reported a reduction
in major bleeding and a composite of death, MI, and stroke. Liu
2015 had a different search methodology, as they mainly searched
Chinese databases, which was not part of our search strategy, and
so they identified 27 RCTs including 8749 Chinese participants.
They reported a lower success rate with the transradial approach
in people undergoing CA, but similar in people undergoing PCI.
We find this a particularly interesting finding which has no clear
explanation. Additionally, risk of MACE was similar between the
two approaches. The authors concluded and highlighted the safety
and efficacy of the transradial approach in Chinese populations.
We cannot make any affirmative statements in that regard. Mitchell
2012 included 14 RCTs and concluded that the transradial approach
was favourable in terms of cost-benefit value, which is outside the
scope of our review, although quite unsurprising given the reduced
complications as well as length of hospital stay demonstrated by
our analysis. Plourde 2015 included 19,328 participants from 24
RCTs and showed that the transradial access was associated with a
small but significant increase in fluoroscopic time for diagnostic CA
and PCI. We did investigate this outcome, but similarly showed an
increase in total radiation dose.

Bertrand 2012, Ferrante 2016, and He 2014 compared the
transradial and transfemoral approaches in people undergoing PCI.
Bertrand 2012 included 761,919 participants from 15 randomised
and 61 observational studies. They reported reduction in bleeding
and mortality with the transradial approach, although their
findings were mainly derived from observational studies. Ferrante
2016 included 22,843 participants from 24 RCTs and reported
significantly lower risk for all-cause mortality, MACE, major
bleeding, and major vascular complications with the transradial
approach, while the rates of Ml and stroke were similar in the two
groups. He 2014 included 2188 participants from 11 studies, with
majority favouring the transradial approach, as it was associated
with a lower rate of vascular complications and major bleeding than
the transfemoral approach. All these conclusions concur with ours.

Gandhi 2015 and Pancholy 2015 compared the transradial and
transfemoral approaches in people with cardiogenic shock. In our
review, all RCTs excluded participants with cardiogenic shock.
Gandhi 2015 included 7753 participants from six observational
studies and reported reduction in access site-related and major
bleeding. Pancholy 2015 included 8131 participants from eight
studies and reported a reduction in short-term MACE. Both reviews
reported a reduction in mortality with the transradial approach.

This could serve as an extrapolation of our findings, which may be
applicable to people with cardiogenic shock.

Ando 2015, Del Furia 2016, and Ruiz-Rodriguez 2016 compared the
transradial and transfemoral approaches in people with ACS. Ando
2015 included 17,133 participants from four multi-centre trials,
Ruiz-Rodriguez 2016 included 44,854 participants from 15 RCTs plus
17 cohort studies, and Del Furia 2016 included 12 RCTs. The three
reviews showed reductions in MACE, bleeding, and mortality with
the transradial approach. Ando 2015 reported a longer procedural
time and higher rate of access-site cross-over in the transradial
group. Ruiz-Rodriguez 2016 demonstrated fewer access-related
complications with the transradial approach. Del Furia 2016 found
no differences in risk of stroke and MI between approaches. All
conclusions stated in the three reviews were in line with our
observed findings.

Alonzo 2016 and colleagues pooled data of 777 participants in a
retrospective registry from two centres comparing the transradial
and transfemoral approaches with systemic closure by FemoSeal
in people undergoing primary PCl. The transradial approach was
associated with a lower risk of major bleeding. They found no
difference in minor bleeding and MACE. Their design may have
limited the number of participants and events. Additionally, we did
not report on major and minor bleeding separately.

Ando 2016 and colleagues included 131,339 people undergoing
invasive management for NSTE-ACS from 11 randomised and
observational studies. They found that long-term mortality was
lower with the transradial approach, which they attributed to a
higher risk of major bleeding with the transfemoral approach and
we do agree with their speculation. However, our review showed
no difference between approaches in terms of long-term all-cause
mortality after pooling the results of three RCTs (1013 participants).
We may be limited by a fewer number of events, since we restricted
our inclusion criteria only to RCTs.

Huang 2016 and colleagues investigated the gender disparity
between approaches by pooling 15 RCTs and observational studies
with 3,921,848 participants. They concluded that there was a
significant gender disparity in terms of females having more
adverse events and cross-over rates, and stated that the transradial
approach was safer and more efficacious in both genders. This was
not supported by our results, which found no gender disparity. The
inclusion of such large number of participants in their analysis is
definitely a plus and, since we restricted our analysis only to RCTs,
our numbers may be limited in terms of showing evidence of a
difference in that regard.

Sirker 2016 only addressed stroke as an outcome of interest in their
meta-analysis on 112,343 participants from 36 studies, comprising
RCTs, prospective cohort studies, and retrospective cohort studies,
as well as cohort studies with an unclear design. Despite the
differencesinincluded study designs, they had a similar conclusion
that risk of stroke is similar between the two approaches. Their key
message was that stroke risk should not be a barrier to adoption of
radial-default practice, which we do agree with supported by our
findings.

Shah 2017 and colleagues conducted both a standard meta-
analysis as well as a network meta-analysis using mixed-treatment
comparison models, on 13 trials including 15,615 participants,
to address the impact of operator experience on outcomes with
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transradial and transfemoral approaches. They concluded that
survival differences reported in trials in favour of the transradial
approach may be driven by a greater incidence of adverse events
with the transfemoral approach, rather than a true beneficial
effect of the transradial approach. They observed that the
transradial approach seemed to reduce major bleeding events
only if performed by radial-experienced operators. Since our study
design was different and we did not perform a network meta-
analysis or stratify outcomes by operator experience, we cannot
make any judgements on the validity of these conclusions, but we
believe this is an interesting area for further investigation.

AUTHORS' CONCLUSIONS

Implications for practice

In people undergoing diagnostic CA or PCI (or both), the transradial
approach may reduce the risk of net adverse clinical events
(NACE), cardiac death, all-cause mortality, bleeding, and access
site complications. According to our findings, it is possible that
major bleeding, including huge haematomas, retroperitoneal
haematomas, and large haemoglobin drops, can influence
cardiovascular and all-cause mortality. This likely explains the
better observed outcomes with the transradial approach. However,
the results of this review should be put into context; for instance,

the publication bias observed with reported bleeding may serve
as an alternative explanation to our findings. Additionally, treating
physicians should be alert to the longer learning curve and keep
in mind that proficiency in the transfemoral approach should be
maintained for special clinical scenarios where the transradial
approach may not be readily feasible.

Implications for research

In future randomised controlled trials comparing transradial and
transfemoral approaches, investigators should:

1. assess long-term outcomes (i.e. beyond 30 days of follow-up);
2. attemptinclusion of participants with cardiogenic shock.
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* Indicates the major publication for the study

CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Achenbach 2008

Methods

Parallel-group RCT comparing TRA versus TFA for CA and intervention in people aged = 75 years.

Participants

307 people undergoing CA and intervention

All participants referred for inpatient invasive angiography because of suspected coronary artery dis-
ease or suspected progression of known coronary disease and aged = 75 years.

Inclusion criteria: both the TR and TF approach needed to be clinically possible (e.g. negative Allen's
test as assessed by pulse oxymetry), availability for a follow-up visit 24 h after procedure, normal
platelet count and plasmatic coagulation, Hb = 9.0 g/dL, and informed consent to study participation.

Exclusion criteria: cardiogenic shock, reduced renal function (creatinine > 1.5 mg/dL, because of po-
tential future need of the radial artery to create an AV fistula) and planned simultaneous right and left

heart catheterisation.

Interventions

Group 1: TRA (n=152)

Group 2: TFA (n = 155)

Outcomes Primary outcomes:

1. proceduralsuccess (completion of all diagnostic acquisitions and the percutaneous revascularisation
procedure via the TR sheath)

2. occurrence of major complications: death, periprocedural infarction (rise of enzymes to > 3 x upper
limit of normal), stroke, or vascular access complications (bleeding, aneurysms, AV fistulae) which
required surgical intervention, red cell transfusion (at discretion of treating physician), or which led
to adrop in Hb concentration > g/dL

Secondary outcomes:

1. minor complications: clinically apparent bleeding of access site which was symptomatic, but did not
lead to surgical intervention, transfusion, or a drop in Hb level > 3 g/dL

2. procedural duration (time from the first attempt at arterial puncture to the first cine angiography ac-
quisition and time to completion of diagnostic catheterisation)

3. catheters use (diagnostic and guiding)

4. contrast agent use

Study also reported:

1. fluoroscopy time

2. DAP

Notes Germany
Funding source: grant sponsor: Deutsche Stiftung fiir Herzforschung, Frankfurt, Germany; Grant num-
ber: F/05/03
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Achenbach 2008 (continued)

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation

tion (selection bias)

Allocation concealment Unclear risk No description of allocation concealment
(selection bias)

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.

All outcomes

Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-
Objective outcomes tive and unlikely to be influenced by lack of blinding

Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported
Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-
comes ing.

Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals

(attrition bias)
All outcomes

Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
porting bias) key outcomes expected to be reported for such a study.
Other bias Low risk None noted.
Akturk 2014
Methods Single-centre parallel-group RCT. Participants were randomised to TRA group and 437 participants

were randomised to TFA group. Randomisation carried out using a concealed computer-generated
random sequence on an intention-to-treat basis. Randomisation list managed by nursing staff who in-
formed interventional cardiologist of assigned approach just before procedure. Person responsible for
participant registration and randomisation was not involved in treatment of participant.

Participants 836 participants with CA with suspicion of coronary artery disease

Exclusion criteria: cardiogenic shock, acute STEMI, history of coronary artery bypass surgery, previ-
ous ipsilateral TRA, Raynaud's syndrome, simultaneous right heart catheterisation, necessity for a pre-
procedural implantation of a transient pacemaker, chronic renal insufficiency (creatinine > 2.0 mg/
dL) with the potential necessity of using the radial artery as a native fistula in the future, people having
haemodialysis with an AV fistula, absence of an experienced operator, participant refusal, and aged >
75 years because there may be some difficulties with the use of VAS among elderly people

Interventions Group 1: TRA group (n = 408)

Group 2: TFA group (n =428)

Outcomes 1. Participants' levels of pain using VAS scale. VAS assessments performed before discharge in people
who only underwent CA and 24 h later in people who underwent PCI. All participants were asked to
come back 1 month later for the re-evaluation of pain level according to same scale.
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. Sheath introduction time

. Total procedural time

Total amount of contrast used
. Mobilisation time

. Hospital length of stay

. Access site cross-overs

. Use of FFRor IVUS

. Procedural failure of CA or PCI

10.Use of aspirin, clopidogrel, tirofiban

11.Complications such as catheter-induced spasm, haematoma (> 5 cm), pseudoaneurysm, bleeding, AV
fistula, transient ischaemic attack, cerebrovascular event, and mortality.

Notes Turkey
Funding source: not described
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Randomization was carried out using a concealed computer generated ran-
tion (selection bias) dom sequence."
Allocation concealment Low risk "The randomisation list was managed by the nursing staff who informed the
(selection bias) interventional cardiologist of the assigned approach just before the proce-
dure. The person responsible for patient registration and randomisation was
not in any way involved in the treatment of the patient."
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an
and personnel (perfor- operative procedure and outcomes were unlikely to be influenced by lack of
mance bias) blinding of participants and personnel.
All outcomes
Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention. We judged risk of bias as low regarding the following outcomes
Objective outcomes due to being objective and unlikely to be influenced by lack of blinding:
1. sheathintroduction time
2. total procedural time
3. total amount of contrast used
4. mobilisation time
5. hospital length of stay
6. use of FFR or IVUS
7. procedural failure of CA or PCI
8. use of aspirin, clopidogrel, tirofiban
9. complications
Blinding of outcome as- High risk Blinding not reported; however, blinding impossible due to nature of interven-
sessment (detection bias) tion, but we judged risk of bias as high regarding participants' levels of pain
Participant-reported out- due to being subjective and unlikely to be influenced by lack of blinding.
comes
Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals
(attrition bias)
All outcomes
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Akturk 2014 (continued)

Selective reporting (re-
porting bias)

Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
key outcomes expected to be reported for such a study.

Other bias Low risk None noted
Benit 1997
Methods Multi-centre multi-arm RCT. Participants randomly assigned by telephone from a central office to either

femoral, brachial, or radial approach.

Participants

People scheduled to undergo coronary angioplasty as treatment of symptomatic ischaemic heart dis-
ease with an angiographic significant coronary artery stenosis (primary or restenotic) in a native artery
measuring 3.0 mm (balloon diameter as reference) were eligible for the study. 150 men enrolled at 6
different sites between October 1994 and November 1995.

Inclusion criteria: men, normal modified Allen's test, good pulsating radial artery, no multiple previ-
ous brachial cutdown procedures, no aortobifemoral bypass, no documented subclavian stenosis, and
no contraindications to anticoagulant or antiplatelet therapy or to coronary stenting (important proxi-
mal coronary artery tortuosity, large side branch originating in lesion, lesion > 15 mm of length, angio-
graphic evidence of thrombus)

Exclusion criteria: women because of small size of radial arteries

Interventions

Group 1: brachial approach (n = 38)
Group 2: TFA (n = 56)
Group 3: TRA (n=56)

Transbrachial arm excluded in our analysis

Outcomes

Primary outcomes:

1. entry site complications (bleeding, haematoma, need for blood transfusion, vascular injury, throm-
botic occlusion, need for vascular surgery, nerve damage)

2. mean hospitalisation time post-stent implantation

Secondary outcomes:

. success rate

. stent thrombosis
Q-wave Ml

non-Q-wave Mi

. repeated angioplasty

. coronary bypass surgery
. cerebrovascular accident
. haemorrhage

. death

Notes

Belgium

Funding source: not described

Risk of bias

Bias

Authors' judgement Support for judgement
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Benit 1997 (Continued)

Random sequence genera-  Low risk "Patients were randomly assigned by telephone from a central office to either
tion (selection bias) femoral or brachial or radial approach."
Allocation concealment Low risk "Patients were randomly assigned by telephone from a central office to either
(selection bias) femoral or brachial or radial approach."
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an
and personnel (perfor- operative procedure and outcomes are unlikely to be influenced by lack of
mance bias) blinding of participants and personnel.
All outcomes
Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-
Objective outcomes tive and unlikely to be influenced by lack of blinding.
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported
Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-
comes ing.
Incomplete outcome data  High risk Study performed "per-protocol analysis." "Of these 150 patients, nine were ex-
(attrition bias) cluded for further analysis because stent implantation did not occur using the
All outcomes scheduled approach."
Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
porting bias) key outcomes expected to be reported for such a study.
Other bias Low risk None noted.

Bernat 2014
Methods Randomised, national, multi-centre, parallel-group trial. Operators performed randomisation with per-

sonal password through computerised web system.

Participants

707 people with STEMI

Inclusion criteria: people admitted to hospital with acute STEMI, within 12 h of symptom onset, and re-
ferred for an invasive approach with ability to use both access sites.

Exclusion criteria: cardiogenic shock or inability to obtain written informed consent, prior aortob-
ifemoral bypass, absence of bilateral radial or femoral artery pulses, participation in another ongoing
clinical trial, negative Allen's test or Barbeau test type D curve, and treatment with oral anticoagulants

Interventions

Group 1: TRA (n =348)

Group 2: TFA (n = 359)

Outcomes

Primary outcomes:

1. cumulativeincidence of major bleeding and vascular access site complications requiring intervention

at 30 days.

2. NACE defined as a composite of death, Ml, stroke, and major bleeding/vascular complications

Secondary outcomes:

1. major adverse cardiovascular events (defined as a composite of death, MI, and stroke)

2. technical success
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Bernat 2014 (continued)

access site failure

No o s w

procedural and fluoroscopy times
contrast utilisation

intensive care unit stay

all-cause mortality at 6 months

Notes Czech Republic
Funding source: supported by Czech Republic Ministry of Health for conceptual development of re-
search organization 00669806, Faculty Hospital in Pilsen, Czech Republic, and Charles University Re-
search Fund (project no. P36). Data analysis supported by International Chair on Interventional Cardiol-
ogy and Transradial Approach, established at Laval University, Quebec City, Quebec, Canada.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "The operators performed randomisation with personal password through

tion (selection bias) computerized web system."

Allocation concealment Low risk "The operators performed randomisation with personal password through

(selection bias) computerized web system."

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an

and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-

mance bias) ing of participants and personnel.

All outcomes

Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of

sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-

Objective outcomes tive and unlikely to be influenced by lack of blinding.

Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of

sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported

Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-

comes ing.

Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.

(attrition bias)

All outcomes

Selective reporting (re- Low risk Study protocol available and all study's prespecified (primary and secondary)

porting bias) outcomes of interest in review were reported in the prespecified way (Clinical-

Trials.gov Identifier: NCT1136187).
Other bias Low risk None noted.
Brasselet 2007
Methods Parallel-group RCT comparing radial and femoral approaches to PCl using abciximab and 5F guid-

ing-catheters in AMI

Participants

114 participants consecutively and prospectively enrolled between January 2004 and September 2005

Inclusion criteria: ACS with ST-segment elevation associated with sustained chest pain
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Brasselet 2007 (continued)

Exclusion criteria: haemodynamic instability (i.e. Killip state > 2 or cardiogenic shock), need for an in-
tra-aortic balloon pump or temporary pacemaker, history of CABG or intolerance to abciximab

Interventions

Group 1: TRA (n=57)

Group 2: TFA (n =57)

Outcomes 1. Peripheral arterial complication rates:
a. TIMI major bleeding involved Hb drop > 50 g/L or intracranial haemorrhage or cardiac tamponade
b. TIMI minor bleeding involved Hb drop > 30 g/L but < 50 g/L, with bleeding from a known site or
spontaneous gross haematuria, haemoptysis, or haematemesis.
2. Durations of supine bed rest and hospitalisation
3. PCl efficiency and tolerance of the procedure:
a. PCl success rates
b. fluoroscopy duration
c. proceduralduration (from peripheral arterial puncture to the end of PCl, excluding sheath removal)
d. number of guiding-catheters or other devices used during PCI
e. volume of contrast medium used during PCl and kidney tolerance (defined by variations in plasma
creatinine concentration)
f. deaths
g. clinical and ECG evidence of sustained or recurrent ischaemia after PCI
Notes France
Funding source: not described
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation
tion (selection bias)
Allocation concealment Unclear risk No description of allocation concealment
(selection bias)
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an

and personnel (perfor-
mance bias)
All outcomes

operative procedure and outcomes unlikely to be influenced by lack of blind-
ing of participants and personnel.

Blinding of outcome as-
sessment (detection bias)
Objective outcomes

Low risk Study did not report blinding; however, blinding impossible due to the nature

of the intervention, but we judged risk of bias as low due to outcomes being
objective and unlikely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
Participant-reported out-

High risk Study did not report blinding; however, blinding impossible due to nature of

intervention, but we judged risk of bias as high regarding participant-reported
outcomes due to being subjective and likely to be influenced by lack of blind-

comes ing.
Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals

(attrition bias)

All outcomes

Selective reporting (re- High risk Study protocol unavailable, but we judged risk of bias as high due to failure to

porting bias)

report key outcomes expected to be reported for such a study (adverse cardiac
events, i.e. cardiac death, stroke, MI, target lesion revascularisation)
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Brasselet 2007 (continued)

Other bias Low risk None noted.
Brueck 2009
Methods Single-centre, parallel-group RCT. Eligible participants randomly assigned by computer generation (in 2

blocks in a 1:1 ratio) to TFA or TRA

Participants 1024 participants undergoing coronary catheterisation

Inclusion criteria: participants referred for diagnostic or interventional cardiac catheterisation were
screened for participation.

Exclusion criteria: history of coronary artery bypass surgery, cardiogenic shock, known difficulties with
the femoral approach (i.e. Leriche syndrome, severe peripheral artery disease, large abdominal aor-
tic aneurysm) or radial approach (i.e. Raynaud's syndrome), simultaneous right heart catheterisation,
pathological Allen's test, necessity for a preprocedural implantation of a transient pacemaker, chron-
ic renal insufficiency (creatinine > 2.0 mg/dL) with the potential necessity of using the radial artery as
a native fistula in the future, People receiving haemodialysis with an AV fistula, absence of an experi-
enced operator, or participant refusal.

Interventions Group 1: TFA (n =512)

Group 2: TRA (n=512)

Outcomes 1. Procedural success rate
. Causes for switch to alternative access

w N

. Procedural duration (time of entry of the participant into the catheterisation laboratory to end of pro-
cedure)

. Fluoroscopy time
DAP
. Amount of contrast agent

. Vascular access site complications during hospitalisation (pseudoaneurysm, AV fistula, retroperi-
toneal haematoma, limb ischaemia, surgical vascular repair, loss of radial artery pulse and major
bleedings defined as Hb level decline of = 3 g/dL or administration of blood transfusion)

8. Cerebrovascular accident
9. Death
10.Reinfarction or repeat PCI

Notes Germany

Funding source: not described

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk "Eligible patients were randomly assigned by computer generation (in 2 blocks
tion (selection bias) in a 1:1 ratio) to either transfemoral or transradial catheterisation."

Allocation concealment Unclear risk No description of allocation concealment

(selection bias)

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.
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Brueck 2009 (continued)
All outcomes

Blinding of outcome as-
sessment (detection bias)
Objective outcomes

Low risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as low due to outcomes being objec-
tive and unlikely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
Participant-reported out-

High risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as high regarding participant-reported
outcomes due to being subjective and likely to be influenced by lack of blind-

comes ing.
Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.

(attrition bias)

All outcomes

Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting

porting bias)

key outcomes expected to be reported for such a study.

Other bias Low risk None noted
Cantor 2005
Methods Parallel-group randomised, multi-centre, pilot study. Randomisation performed in a concealed manner

using sealed envelopes

Participants

50 people with STEMI who were referred for primary or rescue PCl at participating PCI centres were
screened for eligibility. For primary PCI, participants could be enrolled within 12 h of symptom onset
and for rescue PClI, participants could be enrolled within 12 h of thrombolysis. Rescue PCl was per-
formed for suspected failed reperfusion or reocclusion based on symptoms and ECG changes

Exclusion criteria: cardiogenic shock, abnormal Allen's test result, or contraindications to GP lib/Illa in-
hibitor use (active bleeding, major surgery/biopsy/significant trauma in past 6 weeks, systolic blood
pressure > 200 mmHg or diastolic blood pressure > 110 mmHg, INR > 2, recent non-compressible vascu-
lar puncture, central nervous system structural damage or stroke/transient ischaemic attack within the
last 6 months, baseline platelet count < 100,000 cells/pL)

Interventions

Group 1: TRA (n =25)

Group 2: TFA (n =25)

Outcomes

Primary outcomes:

1. reperfusion time (time from local anaesthesia infiltration to the first balloon inflation)

2. major bleeding (intracranial or retroperitoneal bleeding, a drop in Hb level > 5 g/dL or haematocrit =
15%, or whole blood or packed red cell transfusions)

3. access site complications (haematoma > 5 cm, pseudoaneurysm, AV fistula, access site rebleeding
after initial haemostasis)

Secondary outcomes:

. death

. reinfarction (new pathological Q waves or re elevation of CK MB higher than the upper limit of normal)
. urgent revascularisation

. stroke

. new congestive heart failure

aa b~ W N =
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Cantor 2005 (Continued)

6. QoL: self-administered questionnaires were used with the Medical Outcomes Study short form 36-
item health status questionnaire (SF-36 acute) and a procedure specific VAS rating pain, discomfort,
and difficulty walking on a scale from 0 to 10

All outcomes evaluated during initial hospitalisation and at 30 days, except QoL, which was assessed at
24 h and 1 week after PCI.

Notes Canada
Funding source: not described
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation
tion (selection bias)
Allocation concealment Low risk "Randomization was performed in a concealed manner using sealed en-
(selection bias) velopes."
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an

and personnel (perfor-
mance bias)
All outcomes

operative procedure and outcomes unlikely to be influenced by lack of blind-
ing of participants and personnel.

Blinding of outcome as-
sessment (detection bias)
Objective outcomes

Low risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as low regarding the following out-
comes due to being objective and unlikely to be influenced by lack of blinding:

. reperfusion time

. major bleeding

. access site complications
death

. reinfarction

. urgent revascularisation

. stroke

. new congestive heart failure

© N O U WN

Blinding of outcome as-
sessment (detection bias)
Participant-reported out-
comes

High risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as high regarding QoL due to being
subjective and likely to be influenced by lack of blinding.

Incomplete outcome data
(attrition bias)
All outcomes

High risk QoL after 1 week was assessed only for 36 participants (28% dropouts) without
clearly accounting for the dropouts.

Selective reporting (re-
porting bias)

Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
key outcomes expected to be reported for such a study.

Other bias Low risk None noted
Cooper 1999
Methods Parallel-group RCT. Participants randomly assigned by coin toss to TFA or TRA
Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 36
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Cooper 1999 (Continued)

Participants

200 participants referred for diagnostic cardiac catheterisation were screened for participation
Inclusion criteria: palpable femoral and radial pulses, and normal Allen's test

Exclusion criteria: known or suspected vascular disease precluding access, unstable coronary symp-
toms, need for additional procedures during same hospitalisation, or unable or unwilling to give in-
formed consent

Participants not excluded for age, sex, body size, or race

Interventions

Group 1: TRA (n=101)

Group 2: TFA (n=99)

Outcomes

Primary outcomes:

1. participant preference
2. QoL assessed in all participants before catheterisation and 1 day and 1 week thereafter
3. cost

Secondary outcomes:

1. procedural success: defined as the ability to complete all planned components from the assigned
access site

2. major vascular complications: defined as pseudoaneurysm formation, blood transfusion, or limb is-
chaemia resulting in need for vascular surgery

haematoma: defined as any measurable discolouration at the access site
cross-over to alternative access

sheath insertion time

catheterisation time

haemostasis time

total procedure duration

fluoroscopy time

0 PN W

10.contrast volume
11.catheters per case
12.hospital stay
13.hospital readmission

Study also reported:

1. stroke
2. percutaneous coronary revascularisation

All outcomes assessed 1 day and 1 week after catheterisation, QoL assessed before catheterisation

Notes

USA

Funding source: supported by a grant from Cordis Corporation. Dr Cohen was supported in part by a
Clinician-Scientist Award from the American Heart Association.

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Patients were randomly assigned by coin toss to either transfemoral or tran-
sradial catheterisation.”
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Cooper 1999 (Continued)

Allocation concealment Unclear risk No description of allocation concealment
(selection bias)
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.
All outcomes
Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low regarding the following out-
Objective outcomes comes due to being objective and unlikely to be influenced by lack of blinding:
1. procedural success
2. major vascular complications
3. haematoma
4. cross-over to alternative access
5. sheath insertion time
6. catheterisation time
7. haemostasis time
8. total procedure duration
9. fluoroscopy time
10.contrast volume
11.catheters per case
12.hospital stay
13.hospital readmission
14.cost
Blinding of outcome as- High risk Study did not report blinding of assessors of participant preference and QoL;
sessment (detection bias) however, blinding impossible due to nature of intervention, but we judged risk
Participant-reported out- of bias as high due to these outcomes being subjective and likely to be influ-
comes enced by lack of blinding.
Incomplete outcome data  Low risk "No patient was lost to follow-up."
(attrition bias)
All outcomes
Selective reporting (re- High risk Study protocol unavailable, but we judged risk of bias as high due to failure to
porting bias) report key outcomes expected to be reported for such a study (adverse cardiac
events, i.e. cardiac death, M)
Other bias Low risk None noted
De Andrade 2017
Methods Parallel-group, national, multi-centre, non-inferiority RCT comparing the radial versus femoral ap-

proach using VCD. Randomisation using a randomised sequence obtained by computer algorithms and
maintained in individual, opaque, and closed envelopes to conceal the allocation process.

Participants

Between July 2012 and March 2015, 240 people with NSTEMI undergoing early invasive strategy were
randomised to radial or femoral approach with use of the Angio-Seal VCD (St Jude Medical, St Paul, MN,
USA). Participants had to have at least 2 of 3 high-risk criteria: ischaemic changes in 12-lead ECG, posi-
tive biomarkers, or age > 60 years.

Inclusion criteria:

Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 38
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De Andrade 2017 (Continued)

. non-ST-segment elevation ACS
. intention to submit participant to an early invasive strategy consisting of CAimmediately followed by

PCl, when applicable, in first 72 h after admission

. participant informed about nature of study and agreeing with general terms and provided informed

consent, as approved by the Research Ethics Committee of the respective centre

. participant eligible for CA and both radial and femoral PCI with the following prerequisites: palpable

radial artery with the Allen's or normal oximetry tests, familiarity of operator with radial and femoral
techniques using AngioSeal, agreement of operator to use access route determined by randomisation
process

Exclusion criteria:

o b W N =

O 0o N O

. aged <18 years

. pregnancy

. chronic use of vitamin K antagonists, direct thrombin inhibitors, or oral factor Xa antagonists

. hypersensitivity to antiplatelet or anticoagulant (or both) drugs

. active bleeding or high bleeding risk (severe liver failure, active peptic ulcer, creatinine clearance <30

mL/min, platelets count < 100,000 mm?)

. uncontrolled systemic hypertension

. cardiogenic shock

. previous myocardial revascularisation surgery with = 1 internal mammary or radial artery graft
. documented chronic peripheral arterial insufficiency preventing use of femoral technique

10.severe concomitant disease with life expectancy < 12 months

11.participation in drug or device investigative clinical trials in last 30 days

12.indication of elective PCI to be performed at a moment different from immediately after CA
13.medical, geographic, or social conditions impairing participation in study or inability to understand

and sign informed consent term

Interventions

Group 1: TRA (n=120)

Group 2: TFA (n =120)

Outcomes

Primary outcome: assessed at 30 days

1.

Vascular complications at arterial puncture site 30 days after procedure (major bleeding, retroperi-
toneal haematoma, compartment syndrome, haematoma = 5 cm, pseudoaneurysm, AV fistula, infec-
tion, limb ischaemia, arterial occlusion including asymptomatic occlusion, adjacent nerve injury, or
need for vascular surgical repair)

Secondary outcomes: assessed at 12 months

o b~ W N =

. Individual components of primary outcome

. Haematoma<5cm

. Major bleeding unrelated to puncture site or myocardial revascularisation surgery
. Device success and cross-over rate

. Cardiovascular death, AMI, or stroke

. Time to discharge

Notes

Brazil

Funding source: not described

Risk of bias

Bias

Authors' judgement  Support for judgement
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De Andrade 2017 (Continued)

Random sequence genera-
tion (selection bias)

Low risk "Patients will be randomised for the radial or femoral technique with VCD us-
ing a randomised sequence obtained by computer algorithms and maintained
in individual, opaque and closed envelopes to conceal the allocation process."

Allocation concealment
(selection bias)

Low risk "Patients will be randomised for the radial or femoral technique with VCD us-
ing a randomised sequence obtained by computer algorithms and maintained
in individual, opaque and closed envelopes to conceal the allocation process."

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Study did not report blinding, but we judged risk of bias as low since itis an
operative procedure and outcomes are unlikely to be influenced by lack of
blinding of participants and personnel.

Blinding of outcome as-
sessment (detection bias)
Objective outcomes

Low risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as low due to outcomes being objec-
tive and unlikely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
Participant-reported out-

High risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as high regarding participant-reported
outcomes due to being subjective and likely to be influenced by lack of blind-

comes ing.

Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.

(attrition bias)

All outcomes

Selective reporting (re- Low risk Study protocol available and all study's prespecified primary outcomes (30

porting bias)

days) of interest in review were reported in the prespecified way.

**However, it must be noted that none of the study's prespecified secondary
outcomes (1 year of follow-up) were reported in this publication or in any oth-
er separate following publications.

Other bias Low risk None noted
Gan 2009
Methods Parallel-group randomised, multi-centre, open-label trial, where participants were randomly divided

into 2 groups: TRA (radial group) and TFA (femoral group).

Participants

195 people with AMI, within 12 h from onset of symptoms, randomly divided into 2 groups: 90 partici-
pants treated by TRA (radial group) and 105 participants by TFA (femoral group)

Inclusion criteria included: typical chest pain lasting > 30 min and < 12 h, nitrate losing efficacy, with ST
segment elevation > 0.1 mV in limb leads or > 0.2 mV in = 2 adjacent chest leads

Exclusion criteria for TRA included: negative Allen's test (these cases were switched to TFA group)

Interventions

Group 1: TRA (n=90)

Group 2: TFA (n = 105)

Outcomes

1. Achievement ratio of paracentesis

2. Cannulation time

3. Time from local anaesthesia to first time balloon inflation
4. Time of the total procedure

Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with
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Gan 2009 (Continued)

. Achievement ratio of PCI

. Incidence rate of vascular complications

. Total duration of hospitalisation

. MACE: death, CABG, MI, and target lesion revascularisation

o N o U

Outcomes assessed inhospital and at 6 months of follow-up

Notes China
Funding source: not described
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation
tion (selection bias)
Allocation concealment Unclear risk No description of allocation concealment
(selection bias)
Blinding of participants Low risk Participants and investigators not masked to treatment allocation, but we

and personnel (perfor-
mance bias)
All outcomes

judged risk of bias as low since it is an operative procedure and outcomes un-
likely to be influenced by lack of blinding of participants and personnel.

Blinding of outcome as-
sessment (detection bias)
Objective outcomes

Low risk Outcome assessors not masked to treatment allocation; however, blinding im-
possible due to nature of intervention, but we judged risk of bias as low due to
outcomes being objective and unlikely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
Participant-reported out-
comes

High risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as high regarding participant-reported
outcomes due to being subjective and likely to be influenced by lack of blind-

ing.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Lost to follow-up at 6 months: 23/190 (12%)

Dropouts not accounted for

Selective reporting (re-
porting bias)

Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
key outcomes expected to be reported for such a study.

Other bias Low risk None noted
He 2012
Methods Single-centre parallel-group RCT

Participants

360 participants (200 men, 160 women) single centre, aged 25-78 years, mean (+ SD) age 59.3 + 8.9
years

Inclusion criteria: people with diagnostic CA or coronary artery intervention

Interventions

Group 1: TRA (n =180)

Group 2: TFA (n = 180)

Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 41
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He 2012 (Continued)

group.

Outcomes 1. Success of intervention
2. Duration of puncture (min)
3. Duration of operation (min)
4. Duration of hospitalisation (days)
5. Complications
Notes China
Funding source: not described
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation
tion (selection bias)
Allocation concealment Unclear risk No description of allocation concealment
(selection bias)
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.
All outcomes
Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-
Objective outcomes tive and unlikely to be influenced by lack of blinding.
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported
Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-
comes ing.
Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.
(attrition bias)
All outcomes
Selective reporting (re- High risk Study protocol unavailable, but we judged risk of bias as high due to failure to
porting bias) report key outcomes expected to be reported for such a study (adverse cardiac
events, i.e. cardiac death, stroke, MI, target lesion revascularisation)
Other bias Low risk None noted
Hou 2010
Methods Single-centre parallel-group RCT where participants were randomly divided into TRA group and TFA

Participants

From August 2005 to September 2008, 200 people with AMI were included in study which took place in
Department of Cardiology, The Tenth People's Hospital, Tongji University, Shanghai, China. After writ-
ten informed consent obtained, participants were randomly divided into TRA group and TFA group.

Exclusion criteria were clinical indications to femoral approach due to cardiogenic shock, history of
coronary bypass graft, negative Allen's test, and non-palpable radial artery.
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Hou 2010 (Continued)

Interventions Group 1: TRA (n=100)

Group 2: TFA (n = 100)

Outcomes 1. Puncture time.

2. Cannulation time: defined as the time from participant arrival at the catheterisation laboratory to the
effective placement of the arterial sheath.

3. Reperfusion time: defined as the time from the cannulation to balloon inflation.

4. Procedure time: defined as the time from the first attempt to puncture the artery to the end of the
angioplasty.

5. Fluoroscopy time.

6. Procedure success: defined as residual diameter stenosis < 30% with grade 3 coronary flow according
to the classification of the TIMI trial.

7. Accesssite bleeding: defined as major if Hb loss =2 mmol/L, administration of blood transfusions, and
needing vascular repair, and as minor as haematoma formation not requiring specific therapy

8. MACE: defined as death, recurrent MI, or TVR
9. Hospital stay

Endpoints recorded from start of procedure to 1-month follow-up

Notes China

Funding source: not described

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation

tion (selection bias)

Allocation concealment Unclear risk No description of allocation concealment
(selection bias)

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.

All outcomes

Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-
Objective outcomes tive and unlikely to be influenced by lack of blinding.

Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported
Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-
comes ing.

Incomplete outcome data  Low risk "One month follow-up was complete in all patients."

(attrition bias)
All outcomes

Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
porting bias) key outcomes expected to be reported for such a study.
Other bias Low risk None noted
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Jolly 2011

Methods

Multi-centre, parallel-group RCT. Participants were randomly assigned (1:1) to radial or femoral access

by a 24-h computerised central automated voice response system located at the Population Health Re-
search Institute in Hamilton, Canada. Randomisation in permuted blocks of variable sizes (2, 4, and 6),

stratified by centre.

Participants

7021 people with ACS (with or without ST elevation) randomised to radial or femoral access for CA/in-
tervention

Inclusion criteria: eligible for RIVAL (Radlal Vs femorAL access for coronary intervention) if they present-
ed with non-ST-segment elevation ACS or ST-segment elevation ACS, they were to be managed with an
invasive approach, they had intact dual circulation of the hand documented by Allen's test

Exclusion criteria: aged < 18 years; active bleeding or significant increased risk of bleeding (severe he-
patic insufficiency, current peptic ulceration, proliferative diabetic retinopathy); uncontrolled hyper-
tension; cardiogenic shock; prior CABG surgery with use of > 1 internal mammary artery; documented
severe peripheral vascular disease precluding a femoral approach; previously entered in study; investi-
gational treatment (drug or device) within the previous 30 days; medical, geographic, or social factors
making study participation impractical or inability to provide written informed consent and to under-
stand the full meaning of the informed consent

Interventions

Group 1: TRA (n =3507)

Group 2: TFA (n =3514)

Outcomes Primary outcome:

1. composite of death, MI, stroke or non-CABG-related major bleeding up to 30 days

Secondary outcomes at 48 h and 30 days:

1. death, MI, or stroke

2. non-CABG related major bleeding

Other outcomes:

1. components of primary outcome at 48 h and 30 days

2. PCl procedural success

3. access site cross-over

4. major vascular access site complications at 48 h and 30 days after the procedure (pseudoaneurysms
requiring ultrasound compression, thrombin injection, or surgical repair; and large haematomas re-
quiring prolonged hospitalisation, AV fistulae, limb ischaemia, or damage to adjacent nerve)

5. minor bleeding

Safety outcomes:

1. non-CABG TIMI major bleeding

2. CABG-related bleeding

3. non-CABG-related blood transfusions

4. all blood transfusions

Radiation outcomes:

1. radiation measurementsin the form of air kerma and DAP collected in 2569 participants enrolled from
sites that had facilities to provide these measurements

2. fluoroscopy time

PCI complications:

1. abrupt closure
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no reflow

coronary perforation
catheter thrombus

ok

stent thrombosis

Study also reported:

PCl procedural time
PCl contrast volume

s w e

dissection with reduced flow

length of stay in hospital
persistent pain at access site for = 2 weeks
participant prefers TRA next procedure

Notes Canada, Finland, India, Czech Republic, Poland, Spain, Israel, Brazil, France, and England
Funding source: funding for the RIVAL trial was provided by Sanofi-Aventis, Population Health Research
Institute, and the Canadian Network and Center for Trials Internationally (CANNeCTIN), which was
funded by the Canadian Institutes of Health Research.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk "Patients were randomly assigned (1:1) to radial or femoral access by a 24-
tion (selection bias) hour computerised central automated voice response system located at the
Population Health Research Institute in Hamilton, Canada."
Allocation concealment Low risk "Patients were randomly assigned (1:1) to radial or femoral access by a 24-
(selection bias) hour computerised central automated voice response system located at the
Population Health Research Institute in Hamilton, Canada."
Blinding of participants Low risk Participants and investigators were not masked to treatment allocation, but
and personnel (perfor- we judged risk of bias as low since it is an operative procedure and outcomes
mance bias) unlikely to be influenced by lack of blinding of participants and personnel.
All outcomes
Blinding of outcome as- Low risk "A masked central committee adjudicated the primary outcome, components
sessment (detection bias) of the primary outcome, and stent thrombosis."
Objective outcomes
Blinding of outcome as- High risk Study did not report blinding of assessors of outcomes of pain at access site
sessment (detection bias) and participant preference for next procedure; however, blinding impossible
Participant-reported out- due to nature of intervention, but we judged risk of bias as high due to these
comes outcomes being subjective and likely to be influenced by lack of blinding.
Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.
(attrition bias)
All outcomes
Selective reporting (re- Low risk Study protocol available and all study's prespecified (primary and secondary)
porting bias) outcomes of interest in review were reported in prespecified way (ClinicalTrial-
s.gov Identifier: NCT01014273).
Other bias Low risk None noted
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Kiemeneij 1997

Methods

Single-centre multi-arm RCT. Randomisation performed using sealed envelopes containing a code for
TR, transbrachial, or TF angioplasty. Envelopes were ordered at random and included a registration
number from 1 to 900.

Participants

900 included who underwent PTCA at the department.

Inclusion criteria: stable and unstable angina selected for single or multi-vessel PTCA of lesions in na-
tive coronary arteries and venous bypass grafts. Underwent PTCA by the TRI, transbrachial approach,
or TFA.

Exclusion criteria: vascular status (absence of pulse in femoral, brachial, or radial arteries; abnormal
Allen's test results; failed previous arterial access); cardiac status (chronic total occlusion, acute MI, ex-
pected severe haemodynamic deterioration during balloon inflation or after PTCA failure leading to in-
tra-aortic pumping or right heart catheterisation for haemodynamic monitoring, expected need for a
temporary pacemaker); procedural (ad hoc PTCA after TF diagnostic catheterisation, indwelling sheath
from previous arterial puncture, planned primary stent implantation, planned coronary atherectomy);
no consent

Interventions

Arm 1: TRA PTCA (n =300)
Arm 2: transbrachial approach PTCA (n = 300)
Arm 3: TFA PTCA (n = 300)

The transbrachial arm was excluded in our analysis.

Outcomes Primary outcomes:
1. successful puncture (access site related)
2. major access site complication (access site related)
3. residual stenosis (> 50%)
4. MACE: death, MI, CABG, or repeat PTCA
Secondary outcomes:
1. changeinminimallumendiameter and % diameter stenosis: assessed by quantitative coronary analy-
sis
2. procedural time
3. fluoroscopy time
4. consumption of angioplasty equipment
5. hospital stay
6. radial artery occlusion at hospital discharge
7. major bleeding
Primary outcomes recorded from start of procedure to 1-month follow-up.
Notes The Netherlands
Funding source: study supported by a grant from Scimed Life Systems, Inc., Maple Grove, MN.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation.
tion (selection bias)
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Kiemeneij 1997 (Continued)

Allocation concealment Low risk "Randomization was performed by opening a sealed envelope containing a

(selection bias) code for either transradial (R), transbrachial (B) or transfemoral (F) angioplas-
ty."

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an

and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-

mance bias) ing of participants and personnel.

All outcomes

Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-
Objective outcomes tive and unlikely to be influenced by lack of blinding.

Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported
Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-
comes ing.

Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.

(attrition bias)
All outcomes

Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
porting bias) key outcomes expected to be reported for such a study.
Other bias Low risk None noted.

Koltowski 2014

Methods Parallel-group, open-label RCT. After informed consent acquired, participants randomised to femoral
or radial access. The random sequence generated and allocation concealed using opaque envelopes
containing icon-cards.

Participants 103 people with STEMI screened between September 2010 and October 2012.

Inclusion criteria: pain duration between 20 min and 24 h, ST-segment elevation measured at J point

in 2 contiguous leads = 0.25 mV in men aged < 40 years, = 0.2 mV in men aged > 40 years, or=20.15mV in
women in leads V2-V3 or = 0.1 mV in other leads (or both) (in the absence of left ventricular hypertrophy
or LBBB) or newly emerged LBBB, aged = 18 years, and person's informed consent

Exclusion criteria: INR > 1.4, thrombocytopenia < 100 x 10*, previous CABG, known vascular access dif-
ficulties or complications, active bleeding, gastric or duodenal peptic ulcer, current or planned dialy-
sis, severe liver failure (MELD > 10 points), uncontrolled hypertension (> 160/100 mmHg), cardiogenic
shock, and low compliance to long-term follow-up.

Interventions Group 1: TRA (n=52)

Group 2: TFA (n =51)

Outcomes Primary outcome:

1. composite of major bleeding (according to the definition published in the Randomised Evaluation
in Percutaneous Coronary Intervention Linking Angiomax to Reduced Clinical Events 2 (REPLACE-2)
study) and minor bleedings defined by the EASY scale (radial arm - TR) and FEMORAL scale (femoral
access - TF)

Secondary outcomes:
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1. angiographic success: defined by TIMI flow classification as TIMI 3 and residual stenosis <20%

2. long-term mortality

3. clinical efficacy defined as survival and no MACE during in-hospital stay:

a. stroke
. death

oo T

Study also reported:

1. cost

sudden cardiac arrest
. major bleeding REPLACE-2
. repeat revascularisation

2. length of hospitalisation
3. QoL before PCl using EQ-5D-3L VAS, and 2 h and 4 days after PCl using EQ-5D-3L health utility score

Notes Poland
Funding source: investigator-initiated trial funded by authors.

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation
tion (selection bias)
Allocation concealment Low risk "The random sequence was generated and the allocation was concealed using
(selection bias) opaque envelopes containing icon-cards."
Blinding of participants Low risk Open-label RCT, but we judged risk of bias as low since it is an operative proce-
and personnel (perfor- dure and outcomes unlikely to be influenced by lack of blinding of participants
mance bias) and personnel.
All outcomes
Blinding of outcome as- Low risk Open-label RCT; however, blinding impossible due to nature of intervention,
sessment (detection bias) but we judged risk of bias as low regarding the following outcomes due to be-
Objective outcomes ing objective and unlikely to be influenced by lack of blinding:

1. composite of major bleeding and minor bleedings

2. angiographic success

3. long-term mortality

4, clinical efficacy

5. cost

6. length of hospitalisation
Blinding of outcome as- High risk Open-label RCT; however, blinding impossible due to nature of intervention,
sessment (detection bias) but we judged risk of bias as high regarding QoL due to being subjective and
Participant-reported out- likely to be influenced by lack of blinding.
comes
Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.
(attrition bias)
All outcomes
Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
porting bias) key outcomes expected to be reported for such a study.
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Koltowski 2014 (continued)

Other bias Low risk None noted
Lange 2006
Methods Parallel-group RCT. After informed consent was obtained, catheterisation procedure was performed

randomly by TFA or TRA by same operator.

Participants

After completion of procedure, only cases were included for data analysis who fulfilled the following
criteria: procedure was uncomplicated and right femoral or right radial artery could be accessed with-
out difficulties; only coronary angiograms were performed (i.e. cases with bypass graft angiography,
left ventricular cineangiography, or aortography were excluded); coronary interventions were done
electively on 1 single epicardial vessel. Cases with bypass graft intervention, bifurcation lesions, and
chronic total occlusions were excluded.

Interventions

Group 1: TRA (n = 146)

Group 2: TFA (n =151)

Outcomes 1. Fluoroscopy time

2. DAP (Gy/cm?)

3. Radiation exposure (mSv)
Notes Germany

Funding source: not described
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation
tion (selection bias)
Allocation concealment Unclear risk No description of allocation concealment
(selection bias)
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.
All outcomes
Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-
Objective outcomes tive and unlikely to be influenced by lack of blinding.
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported
Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-
comes ing.
Incomplete outcome data  High risk "Only cases were included for data analysis who fulfilled the following criteria:
(attrition bias) the procedure was uncomplicated and the right femoral or right radial artery
All outcomes could be accessed without difficulties."

Study performed "per-protocol analysis."
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Lange 2006 (Continued)

Selective reporting (re- High risk Study protocol unavailable, but we judged risk of bias as high due to failure to
porting bias) report key outcomes expected to be reported for such a study (adverse cardiac
events (i.e. cardiac death, stroke, MI, target lesion revascularisation).

Other bias Low risk None noted
Li 2007
Methods Parallel-group RCT of TRA versus TFA
Participants From June 2004 to June 2006, 370 consecutive participants admitted to hospital diagnosed as AMI

within 12 h from onset of chest pain.

Exclusion criteria: for TRA: negative Allen's test, aorto-arteritis, cardiogenic shock, non-palpable radial
artery, severe tortuosity of radial arteries or body height <150 cm.

244 men and 126 women randomly allocated to TRA or TFA

Interventions Group 1: TRA (n = 184)

Group 2: TFA (n = 186)

Outcomes . Cannulation time

. Total procedure time

. Recanalisation with TIMI Ill flow of culprit vessels
. Stentimplanted

. Successful rates of puncture

o A~ W N

. Vascular access site complications:
. local hematoma

. AVfistula
pseudoaneurysm

. angiospasm

. vagus reflex
difficult micturating
. low back pain

@ 0 a0 T W

Notes China

Funding source: not described

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk No description of sequence generation
tion (selection bias)

Allocation concealment Unclear risk No description of allocation concealment
(selection bias)

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.

All outcomes
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Li 2007 (Continued)

Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low regarding the following out-
Objective outcomes comes due to being objective and unlikely to be influenced by lack of blinding:
1. cannulation time
2. total procedure time
3. recanalisation with TIMI 11l flow of culprit vessels
4. stentimplanted
5. successful rates of puncture
6. vascular access site complications
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding low back pain due to
Participant-reported out- being subjective and likely to be influenced by lack of blinding.
comes
Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.
(attrition bias)
All outcomes
Selective reporting (re- High risk Study protocol unavailable, but we judged risk of bias as high due to failure to
porting bias) report key outcomes expected to be reported for such a study (adverse cardiac
events (i.e. cardiac death, stroke, MI, target lesion revascularisation)
Other bias Low risk None noted

Louvard 2001

Methods

Multi-arm RCT. Learning curve taken into account in randomisation of participants. 1 operators with ex-
perience in left radial approach randomised participants into left TRA and TFA and the other operator,
with previous right radial approach experience into right TRA and TFA. Randomisation ratio was 2 par-
ticipants in TRA group for 1 in TFA group to obtain 3 even groups.

Participants

210 participants randomised over 6-month period between November 1998 and April 1999.
Inclusion criteria: normal Allen's test and participant informed consent.

Exclusion criteria: clinical (AMI), angiographic (previous bypass grafting), or technical (known difficul-
ty with TFA, right heart catheterisation, simultaneous renal or aortic angiography, and absence of in-

dication for ventricular angiogram). No other selection made as to symptoms, age, gender, weight, or
height.

Interventions

Group 1: TFA (n=70)
Group 2: right TRA (n =70)
Group 3: left TRA (n =70)

Right and left TRA groups were combined in our analysis.

Outcomes

. Procedural success
. Procedural time

. Radiation time

. Angiographic quality
. Complications

. Bed confinement

o U W N
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Louvard 2001 (continued)

7. Duration of hospital stay

8. Cost-effectiveness
9. Participant comfort

10.Cerebrovascular accident

Notes France
Funding source: not described
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation
tion (selection bias)
Allocation concealment Unclear risk No description of allocation concealment
(selection bias)
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.
All outcomes
Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low regarding the following out-
Objective outcomes comes due to being objective and unlikely to be influenced by lack of blinding:
1. procedural success
2. procedural time
3. radiation time
4. angiographic quality
5. complications
6. bed confinement
7. duration of hospital stay
8. cost-effectiveness
9. cerebrovascular accident
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant comfort
Participant-reported out- due to being subjective and likely to be influenced by lack of blinding.
comes
Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.
(attrition bias)
All outcomes
Selective reporting (re- High risk Study protocol unavailable, but we judged risk of bias as high due to failure to
porting bias) report key outcomes expected to be reported for such a study (adverse cardiac
events (i.e. cardiac death, stroke, MI, target lesion revascularisation).
Other bias Low risk None noted
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Louvard 2004

Methods Multi-centre parallel-group RCT. Randomisation carried out using blinded allocation list before clinical
examination of femoral arteries or assessment of hand blood supply.

Participants Aged > 80 years presenting for CA or PCI.

Inclusion criteria: informed consent. All clinical presentations were permissible (including ST-segment
elevation AMI), except cardiogenic shock.

Exclusion criteria: history of bypass grafting surgery using 2 in situ internal mammary arteries, docu-
mented severe peripheral artery disease, or with previous unsuccessful approaches

Interventions Group 1: TRA (n=192)

Group 2: TFA (n = 185)

Outcomes Primary outcome:

Composite vascular endpoint comprising = 1 of the following:

1. vascular complications requiring surgical intervention

2. blood transfusion

3. reduction in Hb by = 3 g/dL or haematocrit by 10%

4. acute arm or leg ischaemia

5. forearm compartment syndrome

6. other vascular complications resulting in delayed discharge from hospital
Secondary outcomes:

1. vascular complications included in the combined endpoint
2. cholesterol embolisation

3. cerebrovascular accidents

4. occlusion of the radial artery

5. false aneurysm

6. large haematoma (resulting in delayed hospital discharge)
7. haematoma

8. procedural efficacy according to approach:

a. percentage crossover to a different approach
. number of catheters used

total procedure duration

. X-ray exposure time

. volume of contrast media used

-0 a0 o

primary success (all lesions successfully treated without complications)
g. angioplasty-related cardiac complications

Other outcomes:

non-Q-wave Ml
. Q-wave Ml

. CABG

. death

Notes France and UK
Funding source: not described

We contacted the authors for missing data regarding randomisation methods, but received no re-
sponse.
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Louvard 2004 (continued)

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Unclear risk No description of sequence generation
tion (selection bias)
Allocation concealment Unclear risk No description of allocation concealment
(selection bias)
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.
All outcomes
Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-
Objective outcomes tive and unlikely to be influenced by lack of blinding.
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported
Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-
comes ing.
Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.
(attrition bias)
All outcomes
Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
porting bias) key outcomes expected to be reported for such a study.
Other bias Low risk None noted.

Mann 1998
Methods Parallel-group RCT. Participants were randomised to either radial or femoral group access prior to the

catheterisation procedure.

Participants

142 people with ACS admitted to hospital between April and July 1997. Participants within this group
who underwent coronary stenting were included.

Interventions

Group 1: TRA (n=74)

Group 2: TFA (n =68)

Outcomes 1. Procedural success: defined as a reduction of the target lesion to <25% luminal diameter using visual
angiographic assessment without complication

2. Death/CABG/MI
3. Accesssite complications: defined as a bleeding vascular complication that prolonged hospitalisation
4. Procedural MI: defined as an abnormal CPK elevation following the procedure
5. Postprocedure length of stay
6. Total hospital length of stay
7. Total hospital charge

Notes USA
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Mann 1998 (Continued)

Funding source: not described

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk No description of sequence generation

tion (selection bias)

Allocation concealment Unclear risk No description of allocation concealment

(selection bias)

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an

and personnel (perfor-
mance bias)
All outcomes

operative procedure and outcomes unlikely to be influenced by lack of blind-
ing of participants and personnel.

Blinding of outcome as-
sessment (detection bias)
Objective outcomes

Low risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as low due to outcomes being objec-
tive and unlikely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
Participant-reported out-
comes

High risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as high regarding participant-reported
outcomes due to being subjective and likely to be influenced by lack of blind-

ing.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Study performed "as treated" analysis: (during course of study, 6/74 (8%) par-
ticipants randomised to TRA had a negative Allen's test or Doppler examina-
tion (or both) suggesting an incomplete palmer arch; these were included
in TFA group. Of the remaining 68 participants in TRA group, 65 participants
had their procedures performed TR. In 3 participants, radial artery was not
successfully cannulated, and these were also included in TFA group. Thus, 77
participants who had their procedures performed from TFA included 9 radial
Cross-overs).

Selective reporting (re-
porting bias)

Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
key outcomes expected to be reported for such a study.

Other bias

Low risk None noted

Michael 2013

Methods

Single-centre, parallel-group RCT. Participants randomised to TRA or TFA in 1:1 ratio using opaque,
numbered, sealed envelopes containing randomisation assignment based on a computer-generated
random sequence.

Participants

128 participants having previously undergone CABG surgery and referred for cardiac catheterisation at
Dallas VA Medical Center.

Inclusion criteria: previously undergone CABG surgery and referred for diagnostic or interventional car-
diac catheterisation.

Exclusion criteria: presenting with ST-segment elevation AMI, abnormal Allen's test results, known diffi-
culty obtaining vascular access via either femoral or radial artery, or aged > 90 years.

Interventions

Group 1: TRA (n = 64)
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Michael 2013 (continued)

Group 2: TFA (n = 64)

Outcomes Primary outcome:
1. volume of radiographic contrast administered during cardiac catheterisation
Secondary outcomes:
1. fluoroscopy time
2. total procedure time (defined as the interval between administration of local anaesthesia for obtain-
ing vascular access and removal of the last catheter)
3. radiation exposure of participant and operators
4. vascular access cross-over
5. vascular access complications (haematoma, aneurysm, pseudoaneurysm, AV fistula formation,
retroperitoneal haematoma, dissection, and limb ischaemia)
6. periprocedural MACE (defined as all-cause death, Q-wave MI, recurrent angina requiring urgent repeat
TVR with PCl or coronary bypass surgery, and stroke occurring before hospital discharge).
7. participantsatisfaction regarding access site and overall discomfort, earliest time to ambulation after
procedure, and future access site preference.
All endpoints assessed separately for diagnostic angiography and PCl (i.e. measurements for diagnostic
catheterisation ended with completion of diagnostic angiography and measurements for PCl began on
PCl initiation and ended on PCl completion).
Data regarding participant satisfaction collected 1 day after procedure.
Notes USA
Funding source: Dr Michael received a cardiovascular training grant from the National Institutes of
Health, Award Number T32HL007360. Dr Banerjee received a research grant from Boston Scientific and
an institutional research grant from Gilead.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Patients were randomised to TR or TF access in a 1:1 ratio using opaque,
tion (selection bias) numbered, sealed envelopes containing randomisation assignment based on
a computer generated random sequence."
Allocation concealment Low risk "Patients were randomised to TR or TF access in a 1:1 ratio using opaque,
(selection bias) numbered, sealed envelopes containing randomisation assignment based on
a computer generated random sequence."
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.
All outcomes
Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low regarding the following out-
Objective outcomes comes due to being objective and unlikely to be influenced by lack of blinding:
1. volume ofradiographic contrastadministered during cardiac catheterisation
2. fluoroscopy time
3. total procedure time
4. radiation exposure of participant and operators
5. vascular access cross-over
6. vascular access complications
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Michael 2013 (continued)

7. peri-procedural MACE.

Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant satisfac-
Participant-reported out- tion due to being subjective and likely to be influenced by lack of blinding.
comes

Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.

(attrition bias)

All outcomes

Selective reporting (re- Low risk Study protocol available and all study's prespecified (primary and secondary)
porting bias) outcomes of interest in review were reported in prespecified way (ClinicalTrial-

s.gov Identifier: NCT01446263).

Other bias Low risk None noted
Rao 2014
Methods Multi-centre, parallel-group, open-label RCT. After informed consent obtained, but before obtaining ar-

terial access for procedure, participants randomly assigned (1:1) to TRA or TFA. Web-based randomisa-
tion performed using a DCRI proprietary Simple Internal Randomization Engine in block fashion within
sites. Participants enrolled at sites performing ad hoc PCl randomised before diagnostic angiography.
All primary endpoint events were adjudicated by an independent Clinical Events Committee.

Participants 1775 women (691 undergoing PCl) randomised at 60 sites.

Inclusion criteria: women, aged = 18 years, undergoing urgent or elective PCI, undergoing diagnostic
angiography for ischaemic symptoms with possible PCI, and ability to provide informed consent for tri-
al participation.

Exclusion criteria: peripheral arterial disease prohibiting vascular access, bilateral abnormal Barbeau
tests, haemodialysis access (AV fistula or graft) in the arm to be used for PCl in case of assignment to ra-
dial approach (the opposite arm may be used for radial access if a dialysis graft is present in 1 arm pro-
vided that the opposite arm has a normal Barbeau test result), valvular heart disease requiring valve
surgery, planned right heart catheterisation, primary PCI for STEMI, presence of bilateral internal mam-
mary artery coronary bypass grafts, participation in investigational drug or device study currently or
within 30 days before enrolment, INR = 1.5 while treated with oral vitamin K antagonists (i.e. warfarin),
receipt of oral factor Xa or lla inhibitors < 24 h before procedure, planned staged PCI within 30 days af-
ter index procedure.

Interventions Group 1: TRA (n=891)

Group 2: TFA (n = 884)

Outcomes Primary outcome:

1. composite of BARC type 2, 3, or 5 bleeding or vascular complications (any of the following that re-
quire surgical intervention, including thrombin injection, AV fistula, arterial pseudoaneurysm, or ar-
terial occlusion) occurring from the first arterial access after randomisation through 72 h or hospital
discharge, whichever occurs first).

2. procedural failure: defined as inability to complete the procedure from the assigned vascular access
site (access site cross-over)

Secondary outcomes:

1. procedure duration
2. participant radiation dose (air kerma)
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4. composite of death, vascular complications, or unplanned revascularisation at 30 days in participants

undergoing PCI

5. participant's access site preference for their next procedure

Secondary endpoints were assessed only in the subgroup of participants undergoing PCI.

Notes England, USA, Canada
Funding source: Abbott Vascular, Medtronic Vascular (grant no. A 1054367), Terumo Medical, The Medi-
cines Company, Daiichi Sankyo/Eli Lilly and Company (grant no. H7TTUS-X014), ACIST Medical, Guerbet,
FDA Office of Women's Health (grant no. HHSF223201111381P), and The Duke Clinical Research Insti-
tute funded this study.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Patients were randomly assigned to radial or femoral access. The allocation
tion (selection bias) ratio for randomisation is 1:1 between treatment arms, and Web-based ran-
domisation was performed using a DCRI proprietary Simple Internal Random-
ization Engine in block fashion within sites."
Allocation concealment Low risk "Patients were randomly assigned to radial or femoral access. The allocation
(selection bias) ratio for randomisation is 1:1 between treatment arms, and Web-based ran-
domisation was performed using a DCRI proprietary Simple Internal Random-
ization Engine in block fashion within sites."
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.
All outcomes
Blinding of outcome as- Low risk "All primary end point events will be adjudicated by an independent Clinical
sessment (detection bias) Events Committee."
Objective outcomes
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participants' access
Participant-reported out- site preference for their next procedure due to being subjective and likely to be
comes influenced by lack of blinding.
Incomplete outcome data ~ Low risk "Follow-up for the primary endpoints was available for 99.3% of the total ran-
(attrition bias) domised cohort."
All outcomes
Selective reporting (re- Low risk Study protocol available and all study's prespecified (primary and secondary)
porting bias) outcomes of interest in review were reported in the prespecified way (Clinical-
Trials.gov Identifier: NCT01406236).
Other bias Low risk None noted.
Reddy 2004
Methods Multi-arm RCT. Participants were randomly assigned to TRA and TFA for cardiac catheterisation.

Participants

75 participants referred for diagnostic cardiac catheterisation were screened for study participation.
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Reddy 2004 (continued)

Inclusion criteria: aged = 18 years, easily palpable femoral and radial pulses, and normal Allen's test.

Exclusion criteria: vascular disease of upper or lower extremities precluding access at either femoral or
radial artery, prior femoral arterial graft surgery, unstable coronary syndromes, haemodynamically un-
stable patients with Ml who require an intervention within 7 days, people for whom additional proce-
dures were planned at the same setting or during the same hospital stay (e.g. PCI, peripheral angiogra-
phy or intervention, electrophysiology study), and people unable or unwilling to provide informed con-
sent.

Interventions Group 1: TFA 6F with AngioSeal closure device (n = 25)
Group 2: TFA 4F without a closure device (n =25)
Group 3: TRA (n=25)

The 2 TFA groups were combined in our analysis.

Outcomes Primary outcome:

1. QoL: assessed by the Medical Outcomes Study Short Form 36-item health questionnaire (acute SF-36)
and a series of procedure-specific questions. Participants were evaluated prior to catheterisation and
at1dayand 1 week.

Secondary outcomes:

1. procedural success: defined as the ability to complete all planned components from assigned access
site without cross-over to another access management strategy.

. haematoma: defined as any measurable subcutaneous induration at access site.

w N

. postprocedural major vascular complications: defined as bleeding requiring blood transfusion, limb
ischaemia requiring revascularisation, or formation of pseudoaneurysm requiring treatment.

cost

. sheath insertion time
. catheterisation time
. haemostasis time

. fluoroscopy time

. contrast amount
10.angiographic quality

© o N o ;A

Assessed at 1 day and 1 week post procedure follow-up.

Notes USA

Funding source: not described

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation.

tion (selection bias)

Allocation concealment Unclear risk No description of allocation concealment.
(selection bias)

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.

All outcomes
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Reddy 2004 (continued)

Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low regarding the following out-
Objective outcomes comes due to being objective and unlikely to be influenced by lack of blinding:

. procedural success

. haematoma

. postprocedural major vascular complications
cost

. sheath insertion time

. catheterisation time

. haemostasis time

. fluoroscopy time

© N U~ WN

. contrast amount
10.angiographic quality

Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding QoL due to being
Participant-reported out- subjective and likely to be influenced by lack of blinding.

comes

Incomplete outcome data  Low risk Complete data obtained for 73 participants at 1-day and 70 participants at 1-
(attrition bias) week follow-up visits.

All outcomes

Selective reporting (re- High risk Study protocol unavailable, but we judged risk of bias as high due to failure to
porting bias) report key outcomes expected to be reported for such a study (adverse cardiac

events (i.e. cardiac death, stroke, MI, target lesion revascularisation).

Other bias Low risk None noted

Romagnoli 2012

Methods Multi-centre, parallel-group RCT. All enrolled participants were randomised (1:1 ratio) to TRA or TFA ac-
cording to opaque, numbered, sealed envelopes with randomisation based on a computer-generated
random series and stratified by centre.

Participants People with suspected STEACS planned for early revascularisation strategy (within 24-h of symptom
onset) were eligible.

Exclusion criteria: contraindication to either radial or femoral vascular access (e.g. abnormal Allen's
test or known severe peripheral vascular disease), recent stroke (within 4 weeks), anticoagulant thera-
py assumption with an INR 2, or other severe bleeding diathesis. Cardiogenic shock or haemodynamic
instability (or both) did not preclude enrolment.

Interventions Group 1: TRA (n =500)

Group 2: TFA (n =501)

Outcomes Primary outcome:

1. NACEs: defined as the composite of cardiac death, MI, stroke, target lesion revascularisation, and non-
CABG-related bleeding at 30 days.

Secondary outcomes:

1. 30-day individual components of NACEs
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Romagnoli 2012 (Continued)

2. hospital stay

Notes Italy and The Netherlands
Funding source: no extramural funding used to support the work, and authors were solely responsible
for design, conduct, and final contents of study.
We contacted the authors regarding long-term outcome data. They responded that the data were un-
available.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "All enrolled patients were randomised (1:1 ratio) to radial or femoral access
tion (selection bias) according to opaque, numbered, sealed envelopes with randomisation based
on a computer generated random series and stratified by centre."
Allocation concealment Low risk "All enrolled patients were randomised (1:1 ratio) to radial or femoral access
(selection bias) according to opaque, numbered, sealed envelopes with randomisation based
on a computer generated random series and stratified by centre."
Blinding of participants Low risk Participants and investigators were not blinded to procedure, but we judged
and personnel (perfor- risk of bias as low since it is an operative procedure and outcomes unlikely to
mance bias) be influenced by lack of blinding of participants and personnel.
All outcomes
Blinding of outcome as- Low risk "Endpoint adjudication was performed by a blinded central independent clini-
sessment (detection bias) cal-event committee."
Objective outcomes
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported
Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-
comes ing.
Incomplete outcome data  Low risk No participant was lost at 30-day follow-up; thus, all 1001 participants were in-
(attrition bias) cluded in final intention-to-treat analyses.
All outcomes
14 of participants originally randomised to femoral arm were crossed over to
radial access
47 of participants originally randomised to radial arm were crossed over to
femoral access; however, intention-to-treat analysis performed.
Selective reporting (re- Low risk Study protocol available and all study's prespecified primary outcomes (30-
porting bias) days) of interest in review were reported in prespecified way (ClinicalTrials.gov
Identifier: NCT01420614).
**However, it must be noted that none of the study's prespecified secondary
outcomes (1-year follow-up) were reported in this publication or in any other
separate subsequent publications.
Other bias Low risk None noted
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Saito 2003

Methods Parallel-group RCT. Participants randomised to TRI or TFI groups before arterial puncture.
Participants 149 participants with AMI

Inclusion criteria: AMI within 12 h from onset of study if written informed consent obtained before
emergency catheterisation, onset and location of infarction were clearly documented, participant had
not received any type of thrombolytic therapies, aged > 20 years, and normal Allen's test. When a par-
ticipant came into the catheterisation laboratory with shock, that participant was considered eligible
for randomisation if the radial artery pulse could be felt.

Exclusion criteria: radial artery pulse too weak for successful radial artery puncture, culprit vessel was
previous coronary bypass graft, and operator for that particular person did not consider that both TRI
and TFI would be equally feasible.

Interventions Group 1: TRI (n=77)

Group 2: TFl (n=72)

Outcomes Primary outcomes:

1. MACE during initial hospitalisation period
2. MACE at 9-month follow-up period

Secondary outcomes:

1. achievement of final TIMI 3 flow
2. time from onset of AMI to end of PCI procedures
3. restenosis rate

Other outcomes:

number of guiding catheters used

fluoroscopy time

total procedure time

total amount of dye used

number of stents

severe bleeding complications

cost for first admission

length of hospital stay (days) after excluding people with inhospital death

e I U A

Notes Japan

Funding source: not described

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No description of sequence generation

tion (selection bias)

Allocation concealment Unclear risk No description of allocation concealment
(selection bias)

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.

All outcomes

Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 62
coronary artery disease (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Saito 2003 (Continued)

Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-
Objective outcomes tive and unlikely to be influenced by lack of blinding.
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported
Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-
comes ing.
Incomplete outcome data Low risk Total dropouts at 9 months' follow-up: 10/149 (6%); TRI group: 4/77 (5%); TFI
(attrition bias) group: 6/72 (8%)
All outcomes
Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
porting bias) key outcomes expected to be reported for such a study.
Other bias Low risk None noted

Santas 2009
Methods Multi-arm RCT. Randomised to undergo TFA, right radial approach (RRA), or left radial approach (LRA)

using a block design to ensure that same number of participants would be assigned to each technique
for arterial access. Randomisation list kept by nursing staff, who informed interventional cardiologist of
assigned approach prior to procedure.

Participants

1005 consecutive participants who underwent cardiac catheterisation between January 2007 and July
2007. Allen's test was performed in all participants assigned to radial approach; TR catheterisation not
attempted if results of Allen's test were clearly abnormal (in which case, it was considered that the pro-
cedure could not be completed via said approach).

Exclusion criteria: none

Interventions

Group 1: left TRA (n=335)
Group 2: right TRA (n =335)
Group 3: TFA (n =335)

Right and left TR groups were combined in our analysis.

Outcomes Primary outcome:
1. success rate in the assigned approach: catheterisation could be performed from start to finish via the
initially assigned approach, without applying exclusion criteria.
Secondary outcomes:
1. success rate among those cases in which there was no contraindication for the assigned approach or
cross-over due to a decision made by operator or by participant
2. differences in procedure times (cannulation time, time to diagnosis, fluoroscopy time, compression
time, time to ambulation, total diagnostic procedure, and interventional procedure)
3. amount of contrast medium administered in the diagnostic procedures
4. incidence of vascular complications
Notes Spain
Funding source: not described
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Santas 2009 (continued)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk No description of sequence generation

tion (selection bias)

Allocation concealment Low risk "The randomisation list was in the hands of the nursing staff, who informed

(selection bias) the interventional cardiologist of the assigned approach prior to the proce-
dure."

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an

and personnel (perfor-
mance bias)
All outcomes

operative procedure and outcomes unlikely to be influenced by lack of blind-
ing of participants and personnel.

Blinding of outcome as-
sessment (detection bias)
Objective outcomes

Low risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as low due to outcomes being objec-
tive and unlikely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
Participant-reported out-

High risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as high regarding participant-reported
outcomes due to being subjective and likely to be influenced by lack of blind-

comes ing.

Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.

(attrition bias)

All outcomes

Selective reporting (re- High risk Study protocol unavailable, but we judged risk of bias as high due to failure to

porting bias)

report key outcomes expected to be reported for such a study (adverse cardiac
events (i.e. cardiac death, stroke, MI, target lesion revascularisation)

Other bias Low risk None noted
Schernthaner 2018
Methods Multi-centre parallel-design RCT. Participants presenting with AMI were randomly assigned (1:1) to TRA

or TFA group for diagnostic CA and PCl, if indicated.

Participants

250 participants included between April 2010 and November 2011 in 4 different centres in Austria.

Inclusion criteria: AMI with or without ST-segment elevation with imminent immediate invasive inter-
vention and had given written informed consent to participate in the study protocol prior to treatment.
Diagnosis of AMI based on clinical symptoms, elevated serum CK or cardiac troponin | levels (or both)
and standardised ECG changes. Treating interventional cardiologist had to have expertise for both
techniques and had to perform both approaches on a regular basis for diagnostic and intervention pur-
poses (> 150 PCl per year, including at least 40% radial procedures within previous year). Dual circula-
tion of hand assessed by Allen's test in all participants prior to study inclusion.

Exclusion criteria: pathological Allen's test, cardiogenic shock with need for implantation of an in-
tra-aortic balloon pump, any type of vasculitis leading to ischaemia, AV fistula for haemodialysis, pe-
ripheral artery disease precluding femoral access, CABG with bilateral mammary artery grafts.

Interventions

Group 1: TRA (n=125)
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Schernthaner 2018 (Continued)

Group 2: TFA (n = 125)

Outcomes

Primary outcome:

1. occurrence of haematoma, pseudoaneurysm, or local bleeding at access site requiring a subsequent
intervention or prolongation of the index hospital stay (or both).

Secondary outcomes:

1. 30-day and 1-year composite morbidity, defined as overall death or recurrent AMI or stroke

2. procedural times (symptom onset, first medical presentation, arrival at catheter laboratory, insertion
of sheath, first injection of contrast agent, balloon inflation and thrombus aspiration), and relevant
time intervals were calculated.

3. radiation exposure to participant and operator
4. amount of contrast agent used

Clinical follow-up performed at 30 days and at 1 year.

Notes

Austria

Funding source: not described

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Unclear risk No description of sequence generation
tion (selection bias)
Allocation concealment Unclear risk No description of allocation concealment
(selection bias)
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.
All outcomes
Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-
Objective outcomes tive and unlikely to be influenced by lack of blinding.
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported
Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-
comes ing.
Incomplete outcome data  High risk Lost to follow-up 20%, without clearly accounting for the dropouts: "The 1-
(attrition bias) year follow up data were available from 199 patients."
All outcomes
Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting
porting bias) key outcomes expected to be reported for such a study.
Other bias Low risk None noted
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Slagboom 2005

Methods

Parallel-group RCT. Randomisation to TRA or TFA performed by opening a sealed envelope containing a
code for TR or TF angioplasty. Envelopes ordered at random and contained an inclusion number.

Participants

Inclusion criteria: stable and unstable angina pectoris (Braunwald class 1 and 2), type A and B lesions
(NHLBI criteria); type C lesions only if there was an intention and technical possibility to implant a
stent; multi-vessel disease; and multi-vessel PTCA if not more than 1 treated vessel remained unstent-
ed.

Exclusion criteria: people with an AMI, with unstable angina Braunwald class 3, type C lesion, and
chronic total occlusion with anticipated difficult stenting, expected haemodynamic collapse in case of
reocclusion, last remaining vessel or unprotected left main PTCA, intracoronary thrombus, any reason
for using catheter equipment > 6F (i.e. for non-balloon technique), non-PTCA-related reason for hospi-
talisation, negative Allen's test for adequate collateral blood supply of the hand, and inability or refusal
to give informed consent.

Interventions

Group 1: TRA (n=322)

Group 2: TFA (n =322)

Outcomes

Primary outcomes: (all within 24 h)

. cardiac death

. emergency CABG

MI (CK > 2 x upper limit of normal, new Q-wave)
re-PTCA

. readmission for unstable angina

. major entry site complication: radial artery occlusion, AV fistula (false aneurysm), major bleeding (fall
in Hb > 2 mmol/L)

o U A WN

Secondary outcomes:

1. cost-effectiveness
2. participant comfort

Other outcomes:

1. adverse cardiac event
2. transfusion
3. surgery

The above outcomes were reported at 24 h of follow-up outpatient and inhospital, in addition the study
reported 1-month follow-up of the following outcomes:

. death
. acute Ml
CABG
PTCA

»ow N e

Notes

The Netherlands

Funding source: Benelux, Boston Scientific

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No description of sequence generation
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Allocation concealment Low risk "Randomization was performed by opening a sealed envelope containing a
(selection bias) code for either transradial or transfemoral angioplasty."
Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since itis an
and personnel (perfor- operative procedure and outcomes unlikely to be influenced by lack of blind-
mance bias) ing of participants and personnel.
All outcomes
Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as low regarding the following out-
Objective outcomes comes due to being objective and unlikely to be influenced by lack of blinding:

1. cardiac death

2. emergency CABG

3. Ml

4. re-PTCA

5. readmission for unstable angina

6. major entry site complication

7. cost-effectiveness

8. adverse cardiac event

9. transfusion

10.surgery
Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of
sessment (detection bias) intervention, but we judged risk of bias as high regarding participant comfort
Participant-reported out- due to being subjective and likely to be influenced by lack of blinding.
comes
Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk Study did not report secondary outcomes prespecified in the methods section
porting bias) (cost-effectiveness and participant comfort).
Other bias Low risk None noted.

Valgimigli 2015

Methods

Multi-centre parallel-design RCT. Before start of angiography, participants centrally allocated (1:1) to
radial or femoral access for diagnostic angiography and PCl, if indicated, using a web-based system
to ensure adequate concealment of allocation. Randomisation sequence was computer generated,
blocked and stratified by intended new or ongoing use of ticagrelor or prasugrel, type of ACS (ST-seg-
ment elevation MI, troponin positive or negative, non-ST-segment elevation ACS), and anticipated use
of immediate PCI. Outcome assessors masked to allocated stent, whereas participants and treating
physicians were not.

Participants

8404 people with ACS who were about to undergo CA and possible PCl, if indicated.

Inclusion criteria: ACS with or without ST-segment elevation MI, about to undergo an invasive ap-
proach, and interventional cardiologist was willing to proceed with either radial or femoral access and
had expertise for both, including = 75 coronary interventions performed, and = 50% of interventions

in ACS via the radial route during the previous year. Participants presenting with non-ST-segment ele-
vation ACS were eligible if they had a history consistent with new or worsening ischaemia, occurring
at rest or with minimal activity within 7 days before randomisation, and fulfilled at least 2 high-risk cri-
teria. People with ST-segment elevation Ml were eligible if they presented within 12 h of the onset of
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symptoms or 12-24 h after onset if there was evidence of continuing ischaemia or previous fibrinolyt-
ic treatment, and if they had ST-segment elevation of = 1 mm in = 2 contiguous leads, new LBBB, or
true posterior MI. People with cardiogenic shock, severe peripheral vascular disease, or previous CABG
surgery were eligible.

Exclusion criteria: use of low molecular weight heparin in previous 6 h, GP IIb/llla inhibitors in previous
3 days or any PCl in previous 30 days.

Interventions

Group 1: TRA (n=4197)

Group 2: TFA (n =4207)

Outcomes Primary outcomes:
1. MACE: defined as composite of all-cause mortality, MI, or stroke
2. NACE: defined as composite of major bleeding not related to CABG surgery (BARC type 3 or 5) or MACE.
Secondary outcomes:
1. each component of the composite outcomes
2. cardiovascular mortality
3. stent thrombosis: defined as definite or probable occurrence of a stent-related thrombotic event ac-
cording to the Academic Research Consortium classification
4. fluoroscopy time and DAP
5. acute kidney injury
All outcomes assessed at 30 days.
Notes Italy, the Netherlands, Spain, and Sweden
Funding source: The Medicines Company and Terumo
We attempted to contact the authors for raw data to be included in our subgroup analyses, but we
could not obtain a valid e-mail address.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "The randomisation sequence was computer generated, blocked and strati-

tion (selection bias) fied."

Allocation concealment Low risk "Before start of angiography, patients were centrally allocated (1:1) to radial or

(selection bias) femoral access using a web-based system to ensure adequate concealment of
allocation."

Blinding of participants Low risk "Outcome assessors were masked to the allocated stent, whereas patients and

and personnel (perfor- treating physicians were not."

mance bias)

All outcomes We judged risk of bias as low since it is an operative procedure and outcomes
unlikely to be influenced by lack of blinding of participants and personnel.

Blinding of outcome as- Low risk "Outcome assessors were masked to the allocated stent."

sessment (detection bias)

Objective outcomes "An independent clinical events committee masked to treatment allocation
adjudicated all suspected outcome events by reviewing relevant medical
records after site monitoring by Trial Form Support (Lund, Sweden) in Italy and
the Netherlands, FLS-Research Support (Barcelona, Spain) in Spain, and Goth-
ia Forum (Vastra Gotaland, Sweden) in Sweden."
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Valgimigli 2015 (continued)

Blinding of outcome as-
sessment (detection bias)
Participant-reported out-
comes

High risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as high regarding participant-reported
outcomes due to being subjective and likely to be influenced by lack of blind-

ing.

Incomplete outcome data  Low risk Complete follow-up to 30 days available in 4183 participants in TRA group and

(attrition bias) 4191 participants in TFA group

All outcomes
Dropouts: total 0.35%, TRA 0.33%, TFA 0.38%

Selective reporting (re- Low risk Study protocol available and all study's prespecified (primary and secondary)

porting bias) outcomes of interest in review were reported in prespecified way (ClinicalTrial-
s.gov |dentifier: NCT01433627).

Other bias Low risk None noted

Wang 2012
Methods Parallel-group RCT. Eligible participants were 1:1 randomly assigned to TFA group or TRA group by

computer generation (in 2 blocks in a 1:1 ratio).

Participants

119 consecutive participants undergoing STEMI who were to receive routine early PCI within 12 h after
thrombolysis were enrolled from July 2008 to December 2010.

Inclusion criteria: typical clinical presentation; ST elevation of > 0.2 mm in = 2 adjacent precordial leads
or 0.1 mm in adjacent limb leads, or new LBBB; received intravenous thrombolysis within 6 h from
symptom onset in the non-PCl hospital; and admitted to hospital within 12 h after intravenous throm-
bolysis.

Exclusion criteria: contradictions of thrombolysis; history of CABG; cardiogenic shock; known dif-
ficulties with TFA (i.e. Leriche syndrome, severe peripheral artery disease, large abdominal aortic
aneurysm) or TRA (i.e. Raynaud's syndrome); pathological Allen's test; necessity for a preprocedural
implantation of a transient pacemaker or intra-aortic balloon pump; chronic renal insufficiency (creati-
nine = 2.0 mg/dL) with the potential necessity of using the radial artery as a native fistula in the future;
people on haemodialysis with AV fistula; or refusal to participate.

Interventions

Group 1: TRA (n =60)

Group 2: TFA (n =59)

Outcomes 1. Puncture time
2. Cannulation time
3. Total procedure time
4. Puncture success rate
5. Time between PCl and ambulation
6. Vascular access-site complications: minor bleeding (haematoma formation <5 c¢cm in diameter not
requiring specific therapy), major bleeding (Hb loss =2 g/L, need of blood transfusion, vascular repair,
or prolonged hospitalisation), pseudoaneurysm, and artery occlusion
7. Inhospital MACE: defined as death, recurrent M, and repeat TVR
8. Angiographic characteristics (fluoroscopy time, contrast volume)
Notes China
Funding source: not described
Risk of bias
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Wang 2012 (Continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Eligible patients were 1:1 randomly assigned to transfemoral (TFI group) or

tion (selection bias) transradial catheterisation (TRI group) by a computer generation (in 2 blocks
inal:1ratio)."

Allocation concealment Unclear risk No description of allocation concealment.

(selection bias)

Blinding of participants Low risk Study did not report blinding, but we judged risk of bias as low since it is an

and personnel (perfor-
mance bias)
All outcomes

operative procedure and outcomes unlikely to be influenced by lack of blind-
ing of participants and personnel.

Blinding of outcome as-
sessment (detection bias)
Objective outcomes

Low risk Angiographic results evaluated by 2 independent cardiologists who were
blinded to the procedures with the use of qualitative angiographic analysis.

Regarding all other outcomes, study did not report blinding; however, blinding
impossible due to nature of intervention, but we judged risk of bias as low due
to outcomes being objective and unlikely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
Participant-reported out-

High risk Study did not report blinding; however, blinding impossible due to nature of
intervention, but we judged risk of bias as high regarding participant-reported
outcomes due to being subjective and likely to be influenced by lack of blind-

comes ing.

Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.

(attrition bias)

All outcomes

Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting

porting bias)

key outcomes expected to be reported for such a study.

Other bias Low risk None noted.
Ziakas 2010
Methods Parallel-group RCT. Randomisation was performed by an interventional fellow before arterial punc-

ture in a ratio of 1:1 with stratification according to age > 70 years and preprocedural use of dual an-
tiplatelet therapy (defined as the combination of aspirin with any thienopyridine). Operators were not
blinded to group assignment, because preparation requirements were needed for procedures.

Participants

56 participants receiving chronic warfarin treatment, were referred to catheterisation laboratory with a
clinical indication for CA enrolled between May 2007 and October 2009.

Inclusion criteria: aged > 18 years, easily palpable femoral and radial pulses, normal Allen's test, and
preprocedural INR 1.8-3.5, regardless of indication or duration of warfarin treatment

Exclusion criteria: absence of pulse in femoral or radial arteries, vascular disease of upper or lower ex-
tremities precluding access at either femoral or radial artery, prior femoral arterial graft surgery, history
of arterial access failure in previous catheterisation attempts, preceding thrombolysis, haemodynami-
cally unstable patients, serum creatinine > 1.7 mg/dL, and inability to provide informed consent.

Interventions

Group 1: TRA (n=27)

Group 2: TFA (n =29)
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Ziakas 2010 (Continued)

Outcomes 1. Procedural success: defined as ability to complete all planned procedural components from assigned
access site without cross-over to another access site.
2. MACEs: death of any cause, stroke, need for TVR, angiographically documented stent thrombosis, and
acute or recurrent Ml
3. Access-site complications: local haematoma (measurable subcutaneous induration) = 5 cm in diam-
eter, AV fistula, pseudoaneurysm, retroperitoneal haemorrhage, or need for corrective surgery
4. Major bleeding: any intracranial or retroperitoneal bleeding, need for corrective surgery, decrease in
Hb of = 4 g/dL, need for transfusion of = 2 U of blood, bleeding that required prolongation of index
hospitalisation, or any combination of these
All participants were clinically followed up during hospitalisation, and at 1-week post procedure if dis-
charged earlier.
Notes Greece
Funding source: not described
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk No description of sequence generation. Randomisation performed by an inter-

tion (selection bias) ventional fellow before arterial puncture in ratio of 1:1 with stratification ac-
cording to age > 70 years and preprocedural use of dual antiplatelet therapy.

Allocation concealment Unclear risk No description of allocation concealment

(selection bias)

Blinding of participants Low risk Operators not blinded to group assignment, but we judged risk of bias as low

and personnel (perfor- since it is an operative procedure and outcomes unlikely to be influenced by

mance bias) lack of blinding of participants and personnel.

All outcomes

Blinding of outcome as- Low risk Study did not report blinding; however, blinding impossible due to nature of

sessment (detection bias) intervention, but we judged risk of bias as low due to outcomes being objec-

Objective outcomes tive and unlikely to be influenced by lack of blinding.

Blinding of outcome as- High risk Study did not report blinding; however, blinding impossible due to nature of

sessment (detection bias) intervention, but we judged risk of bias as high regarding participant-reported

Participant-reported out- outcomes due to being subjective and likely to be influenced by lack of blind-

comes ing.

Incomplete outcome data  Low risk Study reported no loss to follow-up or withdrawals.

(attrition bias)

All outcomes

Selective reporting (re- Low risk Study protocol unavailable, but we judged risk of bias as low due to reporting

porting bias) key outcomes expected to be reported for such a study.

Other bias Low risk None noted

ACS: acute coronary syndrome; AMI: acute myocardial infarction; AV: arteriovenous; BARC: Bleeding Academic Research Consortium; CA:
coronary angiography; CABG: coronary artery bypass graft; CK: creatine kinase; CPK: creatine phosphokinase; DAP: dose area product; ECG:
electrocardiography; FFR: fractional flow reserve; GP llb/llla: glycoprotein IIb/Illa; h: hour; Hb: haemoglobin; INR: international normalized
ratio; IVUS: intravascular ultrasound; LBBB: left bundle branch block; MACE: major adverse cardiac events; MELD: model for end-stage
liver disease; MI: myocardial infarction; min: minute; n: number of participants; NACE: net adverse clinical events; NHLBI: National Heart,
Lung, and Blood Institute; NSTEMI: non-ST-elevation myocardial infarction; PCI: percutaneous coronary intervention; PTCA: percutaneous
transluminal coronary angioplasty; QoL: quality of life; RCT: randomised controlled trial; SD: standard deviation; STEACS: ST-elevation
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acute coronary syndrome; STEMI: ST-elevation myocardial infarction; TF: transfemoral; TFA: transfemoral approach; TFI: transfemoral
intervention; TIMI: Thrombolysis In Myocardial Infarction; TR: transradial; TRA: transradial approach; TRI: transradial intervention; TVR:
target vessel revascularisation; VAS: visual analogue scale; VCD: vascular closure device.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Bhat 2017 Quasi-randomised study "with odd serials going into one arm and even into another."

Chodor 2009 Quasi-randomised study "randomisation was conducted in the admission room based on year of
birth: group | included individuals born in even years and group Il those born in odd years."

Chodor 2011 Quasi-randomised study "randomisation was based on year of birth (even number-TRA; odd num-

ber-TFA)."

Genereux 2011

Participants were randomised to interventions other than those of the review (heparin + GPIIb/Illa
vs bivalirudin) and comparison of TRA vs TFA was a post-hoc analysis.

Kallinikou 2016

Non-randomised study "allocation by the judgement of the clinician."

Marti 2015

Participants were randomised to interventions other than those of interest to the review.

Qi 2017

Non-randomised study "allocation by the judgement of the clinician.”

Scalone 2014

Participants were receiving heart transplants undergoing routine angiogram; they did not meet in-
clusion criteria of review.

GP IIb/Il: glycoprotein lIb/Illa; TFA: transfemoral approach; TRA: transradial approach.

Characteristics of studies awaiting assessment [ordered by study ID]

Akturk 2012

Methods

Parallel-group RCT. Participants were randomly assigned to TFA (n = 428) or TRA (n =408) groups.

Participants

836 participants undergoing coronary catheterisation.

Interventions

Coronary catheterisation, including angiography and angioplasty via TFA or TRA

Outcomes

Pain at level of vascular access site, overall procedure time, and vascular complications

Notes

Only abstract available and available information did not allow data extraction and assessment of
risk of bias. Authors contacted but received no response. We shall consider the study if further in-
formation becomes available.

Dorniak 2009

Methods

Parallel-group RCT. Participants randomised to either TFA (n =107) or TRA (n = 116)

Participants

223 consecutive participants with STEMI with < 12-hour anginal pain

Interventions

Primary PCl for STEMI, performed via radial vs femoral arterial access.
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Outcomes TIMI grade flow, total procedural time, time to first balloon inflation, total cannulation time, fluo-
roscopy time, and volume of contrast media used
Notes Only the abstract available and available information does not allow data extraction and assess-

ment of risk of bias. Authors contacted but received no response. We shall consider the study if fur-
ther information becomes available.

Gavrilidis 2009

Methods

Parallel-group RCT. Prospective comparison of cardiac catheterisation in participants receiving un-
interrupted oral anticoagulation (n = 35) randomly allocated to TFA (n = 18) or TRA (n = 17).

Participants

35 consecutive participants receiving warfarin therapy who were referred for a clinically indicated
coronary angiography were prospectively recruited.

Interventions

Coronary angiography:
Group 1: TFA (n=18)
Group 2: TRA (n=17)
Coronary interventions:
Group 1: TFA (n=5)

Group 2: TRA (n=5)

Outcomes Procedural success, site-access-related complications, and inhospital adverse cardiac events, de-
fined as death of any cause, myocardial infarction, or urgent revascularisation
Notes Only the abstract available and available information does not allow data extraction and assess-

ment of risk of bias. No author contact information available. We shall consider the study if further
information becomes available.

Koltowski 2012

Methods

Parallel-group RCT. Participants were randomised to TFA (n =48) or TRA (n = 52).

Participants

100 participants with STE-ACS admitted for PCI

Interventions

Group 1: TFA

Group 2: TRA

Outcomes

HRQoL, including mobility, self-care, and pain. An EQ-5D, visual analogue scale (VAS) and MacNew
instruments were used to assess the HRQoL.

Notes

Only the abstract available and available information did not allow data extraction and assessment
of the risk of bias. Authors contacted but received no response. We shall consider the study if fur-
ther information becomes available.
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Li2011

Methods Parallel group RCT. 1637 participants aged = 60 years with diagnosed CHD or suspected CHD were
selected and randomly divided into TRA (n =909) and TFA (n = 728).

Participants 1637 participants aged = 60 years old with diagnosed CHD or suspected CHD

Interventions PCI:
Group 1: TRA (n=909)

Group 2: TFA (n =728)

Outcomes Time and success rate of puncture, time of angiography, X-ray exposure time of angiography, suc-
cess rate of PCI, complications in puncture site, incidence of vagal reflex, mean length of stay, and
MACE 3 months after PCI.

Notes Only the abstract available and available information did not allow data extraction and assessment

of risk of bias. Publication is a journal requiring special access that could not be obtained. We shall
consider the study if further information becomes available.

Mann 1996

Methods Parallel-group RCT. 152 participants prospectively randomised to have angioplasty performed by
TRA or TFA.

Participants 152 participants undergoing angioplasty

Interventions Group 1: angioplasty via right TRA

Group 2: angioplasty via right TFA

Outcomes . Primary success

. Number of stents deployed

. Emergency bypass surgery

. PTCAtime

. Fluoroscopy time

. Amount of contrast media

. Catheterisation laboratory charge
. Access-site complications

. Postprocedure length of stay
10.Total hospital length of stay
11.Total hospital charge

O 00 N o U b~ W N

Notes Only the abstract available and available information does not allow data extraction and assess-
ment of risk of bias. Authors contacted but received no response. We shall consider the study if fur-
ther information becomes available.

Skvaril 2012

Methods Multi-arm randomised trial
Participants 456 participants undergoing either diagnostic coronary angiography or interventions.
Interventions Diagnostic coronary angiography or interventions
Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 74
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Skvaril 2012 (continued)

Group 1: TRA-L (n=154)
Group 2: TRA-R (n=159)

Group 3: left TFA (n = 143)

Outcomes 1. Procedural time
2. Fluoroscopy time, DAP as participants' exposure
3. Physician's equivalent dose, measured with personal electronic dosimeter

Outcomes were evaluated separately for diagnostic procedures and interventions.

Notes Only the abstract available and available information does not allow data extraction and assess-
ment of risk of bias. Authors contacted but received no response. We shall consider the study if fur-
ther information becomes available.

Wei 2006

Methods Parallel-group RCT.

Participants 216 participants with AMI within 12 h

Interventions Group 1: TRA-pPCI (n =110)
Group 2: TFA-pPCI (n = 106)

Outcomes Success of procedure, access-site complications, time of lying in bed (procedure duration), length
of hospital stay, and psychological factor scores of depression and anxiety.

Notes Only the abstract available and available information did not allow data extraction and assessment

of risk of bias. Publication is a journal requiring special access that could not be obtained. We shall
consider the study if further information becomes available.

CHD: coronary heart disease; HRQoL: health-related quality of life; MACE: major adverse cardiac event; n: number of participants; PCl:
percutaneous coronary intervention; PTCA: percutaneous transluminal coronary angioplasty; RCT: randomised controlled trial; STEAC: ST-
elevation acute coronary; STEMI: ST-elevation myocardialinfarction; TF: transfemoral; TFA: transfemoral approach; TFA-pPCl: transfemoral
approach primary percutaneous coronary intervention; TIMI: thrombolysis in myocardial infarction; TR: transradial; TRA: transradial
approach; TRA-L: left transradial approach; TRA-pPCl: transradial approach primary percutaneous coronary intervention; TRA-R: right
transradial approach.

Characteristics of ongoing studies [ordered by study ID]

ARISE-2
Trial name or title Vascular Closure Device versus Transradial Approach in Primary Percutaneous Coronary Interven-
tion (ARISE-2)
Methods Allocation: randomised
Intervention model: parallel assignment
Masking: none (open label)
Primary purpose: treatment
Participants Estimated enrolment: 300
Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 75
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ARISE-2 (Continued)

Sex/gender: either
Aged: = 18 years
Inclusion criteria:

1. ST-segment elevation acute myocardial infarction participants during the first 12 h of symptom
onset

2. intention to perform primary percutaneous coronary intervention

3. signed informed consent

4. participanteligible for transradial and transfemoral primary percutaneous coronary intervention,
being prerequisites: familiarity of the operator with the radial and femoral techniques using vas-
cular closure devices, agreement of the operator to use the access route determined by the ran-
domisation process

Interventions 1. Transradial primary percutaneous coronary intervention (150 participants): transradial coronary
angiography will be performed using Judkins technique using 6F diameter sheaths and premould-
ed catheters for selective catheterisation of left and right coronary arteries. Primary percutaneous
coronary intervention with stent deployment will be indicated when a culprit lesion is identified,
with high probability of angiographic success, being ideally performed immediately after coro-
nary angiography. Procedures will be performed according to recommendations of current guide-
lines. To achieve haemostasis in the transradial approach, a radial compression device will be ap-
plied, to maintain patent antegrade flow.

2. Transfemoral primary percutaneous coronary intervention (150 participants): transfemoral coro-
nary angiography will be performed by the Judkins technique using 6F diameter sheaths and pre-
moulded catheters for selective catheterisation of left and right coronary arteries. Primary per-
cutaneous coronary intervention with stent deployment will be indicated when a culprit lesion
is identified, with high probability of angiographic success, being ideally performed immediate-
ly after coronary angiography. Procedures will be performed according to recommendations of
current guidelines. A vascular closure device will be used to achieve haemostasis in the trans-
femoral approach, preceded by systematic performance of femoral angiography and maintaining
absolute bed rest for 60 minutes.

Outcomes Major vascular access site complications (48 h post-procedure)

Major vascular complications related to arterial access site will be evaluated during hospitalisation
by physical examination and duplex ultrasonography and include major bleeding, retroperitoneal
haemorrhage, compartment syndrome, pseudoaneurysm, arteriovenous fistula, limb ischaemia, or
need for vascular surgery repair.

Starting date January 2016

Contact information Contact: Pedro B Andrade, PhD; +551434025561; pedroberaldo@gmail.com
Contact: Robson A Barbosa, RN; +551434025555; enf.robsonbarbosa@gmail.com

Notes Estimated primary completion date: January 2018

Country: Brazil

SAFARI-STEMI
Trial name or title Femoral versus Radial Access for Primary PCI (SAFARI-STEMI)
Methods Allocation: randomised
Intervention model: parallel assignment
Masking: none (open label)
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SAFARI-STEMI (Continued)

Primary purpose: prevention

Participants Estimated enrolment: 4884
Ages eligible for study: = 18 years (adult, senior)
Sexes eligible for study: all
Accepts healthy volunteers: no
Inclusion criteria:

1. ischaemic chest discomfort = 30 minutes duration
2. onset of chest pain = 12 h prior to entry into study

3. ST segment elevation>1 mm (0.1 mV) in = 2 contiguous ECG leads (on a standard 12-lead ECG) or
left bundle branch block not known to be old

Interventions 1. Transradial access (2442 participants)
a. Intervention: procedure: PPCI
2. Transfemoral access (2442 participants)
a. Intervention: procedure: PPCI

Outcomes Primary outcome: all-cause mortality (30 days)
Secondary outcomes: death, reinfarction, or stroke (30 days and 6 months)

All-cause mortality (6 months)

Reinfarction (30 days and 6 months)

Stroke (30 days and 6 months)

Stent thrombosis (30 days and 6 months)

Bleeding (30 days)

Number of blood transfusions (30 days)

Cardiogenic shock (30 days)

Length of hospital stay (index hospitalisation)

Critical time intervals (including door-to-balloon time) (index hospitalisation)
10.Fluoroscopy time and radiation exposure (index catheterisation)

A T A A o R o

Starting date July 2011

Contact information Michel R Le May, MD; 613-696-7297; mlemay@ottawaheart.ca
Melissa Blondeau; 613-696-7000 ext 18948; mblondeau@ottawaheart.ca

Notes Estimated primary completion date: August 2019

ECG: electrocardiogram; PPCI: primary percutaneous coronary intervention.

DATA AND ANALYSES

Comparison 1. Transradial versus transfemoral approach

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

1 Short-term NACE 4 17133 Risk Ratio (M-H, Random, 95% Cl) 0.76 [0.61, 0.94]
Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 77
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Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

2 Short-term NACE (CA vs 3 8729 Risk Ratio (M-H, Random, 95% CI) 0.74[0.55, 0.98]
PCI)

2.1CA 1 2361 Risk Ratio (M-H, Random, 95% Cl) 0.97 [0.66, 1.44]
2.2 PCI 3 6368 Risk Ratio (M-H, Random, 95% Cl) 0.67 [0.48, 0.95]
3 Short-term NACE (STEMI 4 17133 Risk Ratio (M-H, Random, 95% Cl) 0.77[0.64,0.93]
vs NSTE-ACS)

3.1 STEMI 4 7676 Risk Ratio (M-H, Random, 95% Cl) 0.67[0.51,0.87]
3.2 NSTE-ACS 2 9457 Risk Ratio (M-H, Random, 95% CI) 0.94[0.71,1.23]
4 Short-term NACE 2 15515 Risk Ratio (M-H, Random, 95% Cl) 0.85[0.76, 0.95]
(women vs men)

4.1 Women 2 4093 Risk Ratio (M-H, Random, 95% Cl) 0.76 [0.62, 0.92]
4.2 Men 2 11422 Risk Ratio (M-H, Random, 95% Cl) 0.90[0.79, 1.02]
5 Short-term cardiac death 11 11170 Risk Ratio (M-H, Fixed, 95% Cl) 0.69 [0.54, 0.88]
6 Short-term cardiac death 1 8404 Risk Ratio (M-H, Fixed, 95% Cl) 0.76 [0.55, 1.04]
(STEMI vs NSTE-ACS)

6.1 STEMI 1 4010 Risk Ratio (M-H, Fixed, 95% Cl) 0.87[0.59, 1.29]
6.2 NSTE-ACS 1 4394 Risk Ratio (M-H, Fixed, 95% Cl) 0.56 [0.32, 1.00]
7 Short-term MI 11 19430 Risk Ratio (M-H, Fixed, 95% CI) 0.91[0.81, 1.02]
8 Short-term Ml (elective 9 18409 Risk Ratio (M-H, Fixed, 95% Cl) 0.91[0.80, 1.04]
vs primary PCI)

8.1 Elective 2 712 Risk Ratio (M-H, Fixed, 95% Cl) 1.2[0.53,2.74]
8.2 Primary PCI 7 17697 Risk Ratio (M-H, Fixed, 95% Cl) 0.91[0.80, 1.03]
9 Short-term MI (STEMI vs 1 8404 Risk Ratio (M-H, Fixed, 95% Cl) 0.91[0.78, 1.05]
NSTE-ACS)

9.1 STEMI 1 4010 Risk Ratio (M-H, Fixed, 95% Cl) 1.02[0.73, 1.43]
9.2 NSTE-ACS 1 4394 Risk Ratio (M-H, Fixed, 95% Cl) 0.88[0.75, 1.04]
10 Short-term Ml (sensitivi- 6 18377 Risk Ratio (M-H, Fixed, 95% Cl) 0.92[0.81, 1.05]
ty analysis)

11 Long-term MI 3 556 Risk Ratio (M-H, Fixed, 95% Cl) 1.77[0.38, 8.20]
12 Success of the proce- 28 25920 Risk Ratio (M-H, Random, 95% Cl) 0.97[0.96, 0.98]

dure
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Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

13 Success of the proce- 14 5787 Risk Ratio (M-H, Random, 95% CI) 0.96 [0.94, 0.98]

dure (CAvs PCl)

13.1CA 2 890 Risk Ratio (M-H, Random, 95% Cl) 0.97[0.94,1.01]

13.2 PCI 13 4897 Risk Ratio (M-H, Random, 95% Cl) 0.96 [0.94, 0.98]

14 Success of the proce- 19 20052 Risk Ratio (M-H, Random, 95% Cl) 0.97[0.95, 0.98]

dure (elective vs primary

PCI)

14.1 Elective 4 987 Risk Ratio (M-H, Random, 95% Cl) 0.97[0.92,1.02]

14.2 Primary PCI 15 19065 Risk Ratio (M-H, Random, 95% CI) 0.97[0.95, 0.98]

15 Success of the proce- 11 3248 Risk Ratio (M-H, Random, 95% Cl) 0.97[0.95, 0.99]

dure (STEMI vs NSTE-ACS)

15.1 STEMI 10 3008 Risk Ratio (M-H, Random, 95% CI) 0.97 [0.95, 0.99]

15.2 NSTE-ACS 1 240 Risk Ratio (M-H, Random, 95% Cl) 0.97[0.93, 1.02]

16 Success of the proce- 2 1887 Risk Ratio (M-H, Random, 95% CI) 0.95[0.93, 0.97]

dure (women vs men)

16.1 Women 1 1775 Risk Ratio (M-H, Random, 95% Cl) 0.95[0.93,0.97]

16.2 Men 1 112 Risk Ratio (M-H, Random, 95% Cl) 0.91[0.82,1.00]

17 Success of the proce- 11 21820 Risk Ratio (M-H, Random, 95% Cl) 0.95[0.94, 0.96]

dure (sensitivity analysis)

18 Short-term all-cause 10 18955 Risk Ratio (M-H, Fixed, 95% Cl) 0.77[0.62,0.95]

mortality

19 Long-term all-cause 3 1013 Risk Ratio (M-H, Fixed, 95% Cl) 0.62[0.29, 1.32]

mortality

20 Bleeding 20 23043 Risk Ratio (M-H, Random, 95% Cl) 0.54[0.40, 0.74]

21 Short-term stroke 9 19017 Risk Ratio (M-H, Fixed, 95% Cl) 1.08[0.74, 1.60]

22 Access site complica- 24 16112 Risk Ratio (M-H, Random, 95% Cl) 0.36[0.22,0.59]

tions

23 Total radiation dose 4 980 Std. Mean Difference (IV, Fixed, 95% 0.19[0.07, 0.32]
cl

23.1CA 2 321 Std. Mean Difference (IV, Fixed, 95% 0.28 [0.06, 0.50]
Cl)

23.2 PCI 1 102 Std. Mean Difference (IV, Fixed, 95% -0.16 [-0.55, 0.23]
Cl)
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Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

23.3 CAplus PCI (mixedre- 2 557 Std. Mean Difference (IV, Fixed, 95% 0.21[0.04, 0.38]
porting) Cl)

24 Length of hospital stay 10 2798 Mean Difference (IV, Random, 95% ClI)  -1.06 [-1.49, -0.63]
25 Length of hospital stay 3 952 Mean Difference (IV, Random, 95% Cl)  -0.15[-0.41, 0.11]

(sensitivity analysis)

26 Participant satisfaction 1 7021 Risk Ratio (M-H, Fixed, 95% Cl) 1.58[1.52,1.63]

Analysis 1.1. Comparison 1 Transradial versus transfemoral approach, Outcome 1 Short-term NACE.

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Bernat 2014 16/348 38/359 —_— 10.82% 0.43[0.25,0.76]
Jolly 2011 128/3507 139/3514 — 27.9% 0.92[0.73,1.17]
Romagnoli 2012 68/500 105/501 —— 24.62% 0.65[0.49,0.86]
Valgimigli 2015 410/4197 486/4207 - 36.67% 0.85[0.75,0.96]
Total (95% CI) 8552 8581 @ 100% 0.76[0.61,0.94]
Total events: 622 (Transradial), 768 (Transfemoral)
Heterogeneity: Tau?=0.03; Chi?=8.73, df=3(P=0.03); 1>=65.64%
Test for overall effect: Z=2.55(P=0.01)

Favours transradial 02 0.5 1 2 5 Favours transfemoral

Analysis 1.2. Comparison 1 Transradial versus transfemoral approach, Outcome 2 Short-term NACE (CA vs PCI).

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.2.1CA
Jolly 2011 49/1196 49/1165 —— 24.07% 0.97[0.66,1.44]
Subtotal (95% Cl) 1196 1165 . 24.07% 0.97[0.66,1.44]

Total events: 49 (Transradial), 49 (Transfemoral)
Heterogeneity: Not applicable
Test for overall effect: Z=0.13(P=0.89)

1.2.2PCl

Bernat 2014 16/348 38/359 I a— 16.19% 0.43[0.25,0.76]
Jolly 2011 79/2311 90/2349 — 29.32% 0.89[0.66,1.2]
Romagnoli 2012 68/500 105/501 — 30.42% 0.65[0.49,0.86]
Subtotal (95% CI) 3159 3209 - 75.93% 0.67[0.48,0.95]

Total events: 163 (Transradial), 233 (Transfemoral)
Heterogeneity: Tau?=0.06; Chi*=5.58, df=2(P=0.06); 1>=64.16%
Test for overall effect: Z=2.27(P=0.02)

Total (95% Cl) 4355 4374 N 100% 0.74[0.55,0.98]
Favours transradial 02 0.5 1 2 5 Favours transfemoral
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Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Total events: 212 (Transradial), 282 (Transfemoral)
Heterogeneity: Tau?=0.05; Chi*=7.68, df=3(P=0.05); 1>=60.96%
Test for overall effect: Z=2.08(P=0.04)

Test for subgroup differences: Chi*=1.98, df=1 (P=0.16), 1>=49.46%

Favours transradial 02 0.5 1 2 5 Favours transfemoral

Analysis 1.3. Comparison 1 Transradial versus transfemoral
approach, Outcome 3 Short-term NACE (STEMI vs NSTE-ACS).

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

1.3.1 STEMI

Bernat 2014 16/348 38/359 e — 8.12% 0.43[0.25,0.76]
Jolly 2011 30/955 52/1003 s — 11.3% 0.61[0.39,0.94]
Romagnoli 2012 68/500 105/501 — 17.76% 0.65[0.49,0.86]
Valgimigli 2015 142/2001 165/2009 — 20.97% 0.86[0.7,1.07]
Subtotal (95% Cl) 3804 3872 - 58.15% 0.67[0.51,0.87]

Total events: 256 (Transradial), 360 (Transfemoral)
Heterogeneity: Tau?=0.04; Chi*=6.94, df=3(P=0.07); 1>=56.79%
Test for overall effect: Z=3.04(P=0)

1.3.2 NSTE-ACS

Jolly 2011 98/2552 87/2511 —T— 17.53% 1.11[0.83,1.47]
Valgimigli 2015 268/2196 321/2198 —— 24.31% 0.84[0.72,0.97]
Subtotal (95% Cl) 4748 4709 - 41.85% 0.94[0.71,1.23]
Total events: 366 (Transradial), 408 (Transfemoral)
Heterogeneity: Tau?=0.03; Chi®=2.98, df=1(P=0.08); 1>=66.41%
Test for overall effect: Z=0.47(P=0.64)
Total (95% Cl) 8552 8581 R 2 100% 0.77[0.64,0.93]
Total events: 622 (Transradial), 768 (Transfemoral)
Heterogeneity: Tau?=0.03; Chi?=13.97, df=5(P=0.02); 1*=64.22%
Test for overall effect: Z=2.65(P=0.01)
Test for subgroup differences: Chi?=3.11, df=1 (P=0.08), 1>=67.87%
Favours transradial 02 0.5 1 2 5 Favours transfemoral
Analysis 1.4. Comparison 1 Transradial versus transfemoral
approach, Outcome 4 Short-term NACE (women vs men).
Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.4.1 Women
Jolly 2011 36/908 48/953 + 6.8% 0.79[0.52,1.2]
Valgimigli 2015 111/1071 161/1161 s 23.54% 0.75[0.6,0.94]
Subtotal (95% Cl) 1979 2114 —l— 30.35% 0.76[0.62,0.92]
Total events: 147 (Transradial), 209 (Transfemoral)
Heterogeneity: Tau?=0; Chi>=0.04, df=1(P=0.83); 1>=0%
Favours transradial ~ 0-5 0.7 1 15 2 Favours transfemoral
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Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Test for overall effect: Z=2.74(P=0.01)
1.4.2 Men
Jolly 2011 92/2599 91/2561 14.99% 1[0.75,1.32]
Valgimigli 2015 299/3216 325/3046 —l— 54.66% 0.87[0.75,1.01]
Subtotal (95% ClI) 5815 5607 P 69.65% 0.9[0.79,1.02]
Total events: 391 (Transradial), 416 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=0.67, df=1(P=0.41); 1>=0%
Test for overall effect: Z=1.62(P=0.11)
Total (95% CI) 7794 7721 - 100% 0.85[0.76,0.95]
Total events: 538 (Transradial), 625 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=2.66, df=3(P=0.45); 1>=0%
Test for overall effect: Z=2.86(P=0)
Test for subgroup differences: Chi*=1.95, df=1 (P=0.16), 1’=48.67%
Favours transradial ~ 05 0.7 1 15 2 Favours transfemoral

Analysis 1.5. Comparison 1 Transradial versus transfemoral approach, Outcome 5 Short-term cardiac death.

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Cantor 2005 0/24 1/25 = 0.98% 0.35[0.01,8.12]
Gan 2009 2/90 3/105 S e— 1.85% 0.78[0.13,4.55]
Hou 2010 4/100 5/100 s — 3.34% 0.8[0.22,2.89]
Koltowski 2014 2/52 3/51 e e— 2.02% 0.65[0.11,3.75]
Romagnoli 2012 26/500 46/501 —— 30.68% 0.57[0.36,0.9]
Saito 2003 477 6/72 s 4.14% 0.62[0.18,2.12]
Schernthaner 2018 1/125 2/125 e 1.34% 0.5[0.05,5.44]
Slagboom 2005 0/322 1/322 1% 0.33[0.01,8.15]
Valgimigli 2015 62/4197 79/4207 E 1 52.68% 0.79[0.57,1.09]
Wang 2012 0/60 1/59 1.01% 0.33[0.01,7.89]
Ziakas 2010 0/27 1/29 o 0.97% 0.36[0.02,8.41]
Total (95% CI) 5574 5596 ¢ 100% 0.69[0.54,0.88]
Total events: 101 (Transradial), 148 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=2.23, df=10(P=0.99); 1>=0%
Test for overall effect: Z=2.97(P=0)

Favours transradial ~ 0.01 0.1 1 10 100 Favours transfemoral

Analysis 1.6. Comparison 1 Transradial versus transfemoral
approach, Outcome 6 Short-term cardiac death (STEMI vs NSTE-ACS).

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.6.1STEMI ‘
Valgimigli 2015 46/2001 53/2009 -- 62.32% 0.87[0.59,1.29]
Subtotal (95% ClI) 2001 2009 # 62.32% 0.87[0.59,1.29]
Favours transradial 002 0.1 1 10 50 Favours transfemoral
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Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Total events: 46 (Transradial), 53 (Transfemoral)

Heterogeneity: Not applicable
Test for overall effect: Z=0.69(P=0.49)

1.6.2 NSTE-ACS
Valgimigli 2015
Subtotal (95% ClI)

Total events: 18 (Transradial), 32 (Transfemoral)

Heterogeneity: Not applicable
Test for overall effect: Z=1.96(P=0.05)

Total (95% Cl)

Total events: 64 (Transradial), 85 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=1.52, df=1(P=0.22); 1’=34.26%

Test for overall effect: Z=1.71(P=0.09)

Test for subgroup differences: Chi*=1.52, df=1 (P=0.22), 1’=34.22%

18/2196 32/2198 @\ 37.68% 0.56[0.32,1]
2196 2198 o 37.68% 0.56[0.32,1]

4197 4207 L 100% 0.76[0.55,1.04]

Favours transradial 002 0.1 1 10 50 Favours transfemoral

Analysis 1.7. Comparison 1 Transradial versus transfemoral approach, Outcome 7 Short-term MI.

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Benit 1997 2/56 1/56 — 0.19% 2[0.19,21.43]
Bernat 2014 6/348 4/359 e 0.73% 1.55[0.44,5.44]
Gan 2009 0/90 2/105 * 0.43% 0.23[0.01,4.79]
Jolly 2011 89/3507 96/3514 - 17.8% 0.93[0.7,1.23]
Kiemeneij 1997 10/300 9/300 e — 1.67% 1.11[0.46,2.7]
Louvard 2004 69/192 75/185 - 14.18% 0.89[0.69,1.15]
Romagnoli 2012 6/500 7/501 —— 1.3% 0.86[0.29,2.54]
Schernthaner 2018 0/125 2/125 * 0.46% 0.2[0.01,4.12]
Slagboom 2005 8/322 8/322 e — 1.49% 1[0.38,2.63]
Valgimigli 2015 299/4197 330/4207 . 61.19% 0.91[0.78,1.06]
Wang 2012 1/60 3/59 —— 0.56% 0.33[0.04,3.06]
Total (95% CI) 9697 9733 [/ 100% 0.91[0.81,1.02]
Total events: 490 (Transradial), 537 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=3.96, df=10(P=0.95); 1>=0%
Test for overall effect: Z=1.59(P=0.11)

Favours transradial ~ 0-01 0.1 1 10 100 Favours transfemoral

Analysis 1.8. Comparison 1 Transradial versus transfemoral
approach, Outcome 8 Short-term MI (elective vs primary PCI).

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.8.1 Elective
Benit 1997 2/56 1/56 _ 0.22% 2[0.19,21.43]
Favours transradial ~ 0:01 0.1 1 10 100 Favours transfemoral
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Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kiemeneij 1997 10/300 9/300 1.98% 1.11[0.46,2.7]
Subtotal (95% Cl) 356 356 ‘ 2.2% 1.2[0.53,2.74]
Total events: 12 (Transradial), 10 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=0.21, df=1(P=0.65); 1>=0%
Test for overall effect: Z=0.43(P=0.67)
1.8.2 Primary PCI
Bernat 2014 6/348 4/359 e 0.87% 1.55[0.44,5.44]
Gan 2009 0/90 2/105 + 0.51% 0.23[0.01,4.79]
Jolly 2011 89/3507 96/3514 -+ 21.11% 0.93[0.7,1.23]
Romagnoli 2012 6/500 7/501 s 1.54% 0.86[0.29,2.54]
Schernthaner 2018 0/125 2/125 + 0.55% 0.2[0.01,4.12]
Valgimigli 2015 299/4197 330/4207 [+] 72.56% 0.91[0.78,1.06]
Wang 2012 1/60 3/59 — 0.67% 0.33[0.04,3.06]
Subtotal (95% Cl) 8827 8870 4 97.8% 0.91[0.8,1.03]
Total events: 401 (Transradial), 444 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=3.26, df=6(P=0.77); 1>=0%
Test for overall effect: Z=1.48(P=0.14)
Total (95% CI) 9183 9226 4 100% 0.91[0.8,1.04]
Total events: 413 (Transradial), 454 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=3.88, df=8(P=0.87); 1>=0%
Test for overall effect: Z=1.39(P=0.16)
Test for subgroup differences: Chi*=0.43, df=1 (P=0.51), 1>=0% ‘ ‘ ‘ ‘
Favours transradial ~ 0-01 0.1 1 10 100 Favours transfemoral
Analysis 1.9. Comparison 1 Transradial versus transfemoral
approach, Outcome 9 Short-term MI (STEMI vs NSTE-ACS).
Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.9.1 STEMI
Valgimigli 2015 66/2001 65/2009 —_— 19.67% 1.02[0.73,1.43]
Subtotal (95% Cl) 2001 2009 P 19.67% 1.02[0.73,1.43]
Total events: 66 (Transradial), 65 (Transfemoral)
Heterogeneity: Not applicable
Test for overall effect: Z=0.11(P=0.91)
1.9.2 NSTE-ACS
Valgimigli 2015 233/2196 265/2198 l 80.33% 0.88[0.75,1.04]
Subtotal (95% Cl) 2196 2198 L 80.33% 0.88[0.75,1.04]
Total events: 233 (Transradial), 265 (Transfemoral)
Heterogeneity: Not applicable
Test for overall effect: Z=1.51(P=0.13)
Total (95% Cl) 4197 4207 <& 100% 0.91[0.78,1.05]
Total events: 299 (Transradial), 330 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=0.59, df=1(P=0.44); 1>=0%
Test for overall effect: Z=1.28(P=0.2)
Favours transradial 02 0.5 1 2 5 Favours transfemoral
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Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Test for subgroup differences: Chi*=0.59, df=1 (P=0.44), 1>=0%

Favours transradial

0.2

0.5

-

5 Favours transfemoral

Analysis 1.10. Comparison 1 Transradial versus transfemoral
approach, Outcome 10 Short-term Ml (sensitivity analysis).

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Bernat 2014 6/348 4/359 — 0.87% 1.55[0.44,5.44]
Jolly 2011 89/3507 96/3514 —— 21.15% 0.93[0.7,1.23]
Kiemeneij 1997 10/300 9/300 e L a— 1.98% 1.11[0.46,2.7]
Romagnoli 2012 6/500 7/501 — 1.54% 0.86[0.29,2.54]
Slagboom 2005 8/322 8/322 1.76% 1[0.38,2.63]
Valgimigli 2015 299/4197 330/4207 . 72.69% 0.91[0.78,1.06]
Total (95% CI) 9174 9203 “ 100% 0.92[0.81,1.05]

Total events: 418 (Transradial), 454 (Transfemoral)
Heterogeneity: Tau?=0; Chi?=0.91, df=5(P=0.97); 1>=0%
Test for overall effect: Z=1.22(P=0.22)

Favours transradial

0.1

0.2

10 Favours transfemoral

Analysis 1.11. Comparison 1 Transradial versus transfemoral approach, Outcome 11 Long-term M.

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gan 2009 1/79 0/88 * 18.76% 3.34[0.14,80.77]
Saito 2003 2/73 1/66 ———— 41.62% 1.81[0.17,19.48]
Schernthaner 2018 1/125 1/125 ] 39.62% 1[0.06,15.81]
Total (95% CI) 277 279 —— 100% 1.77[0.38,8.2]
Total events: 4 (Transradial), 2 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=0.32, df=2(P=0.85); 1>=0%
Test for overall effect: Z=0.73(P=0.46)

Favours transradial ~ 0.01 0.1 1 10 100 Favours transfemoral

Analysis 1.12. Comparison 1 Transradial versus transfemoral approach, Outcome 12 Success of the procedure.
Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Achenbach 2008 139/152 154/155 —_— 2.8% 0.92[0.88,0.97]
Akturk 2014 387/408 418/428 — 4.62% 0.97[0.95,1]
Benit 1997 54/56 56/56 —t 2.23% 0.96[0.91,1.02]
Bernat 2014 335/348 357/359 —+ 5.06% 0.97[0.95,0.99]
Brasselet 2007 57/57 57/57 - 4% 1[0.97,1.03]
Favours transfemoral 1 Favours transradial
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Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Brueck 2009 494/512 511/512 -+ 5.49% 0.97[0.95,0.98]
Cantor 2005 24/25 25/25 e e 0.91% 0.96[0.86,1.07]
Cooper 1999 99/101 98/99 —H 3.99% 0.99[0.96,1.02]
De Andrade 2017 120/120 120/120 -+ 5.55% 1[0.98,1.02]
Gan 2009 89/90 105/105 — 4.38% 0.99[0.96,1.02]
He 2012 174/180 176/180 — 3.92% 0.99[0.95,1.02]
Hou 2010 96/100 100/100 —+ 3.19% 0.96[0.92,1]
Jolly 2011 3234/3507 3436/3514 + 5.93% 0.94[0.93,0.95]
Kiemeneij 1997 280/300 299/300 — 4.26% 0.94[0.91,0.97]
Koltowski 2014 49/52 48/51 —_—t 1.13% 1[0.91,1.1]
Li 2007 181/184 184/186 — 4.9% 0.99[0.97,1.02]
Louvard 2004 175/192 169/185 I m— 2.15% 1[0.94,1.06]
Mann 1998 65/74 68/68  — 1.29% 0.88[0.81,0.96]
Michael 2013 53/64 64/64 ‘—'— 0.84% 0.83[0.74,0.93]
Rao 2014 831/891 867/884 —+ 5.25% 0.95[0.93,0.97]
Reddy 2004 25/25 50/50 I — 2.25% 1[0.94,1.06]
Romagnoli 2012 453/500 487/501 — 4.18% 0.93[0.9,0.96]
Saito 2003 7777 72/72 —+ 4.7% 1[0.97,1.03]
Santas 2009 605/670 321/335 — 4.05% 0.94[0.91,0.97]
Schernthaner 2018 123/125 123/125 — 4.2% 1[0.97,1.03]
Valgimigli 2015 3954/4197 4111/4207 + 6.04% 0.96[0.96,0.97]
Wang 2012 56/60 58/59 s —— 1.65% 0.95[0.88,1.02]
Ziakas 2010 26/27 29/29 e — 1.07% 0.96[0.87,1.06]
Total (95% CI) 13094 12826 ¢ 100% 0.97[0.96,0.98]
Total events: 12255 (Transradial), 12563 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=112, df=27(P<0.0001); 1>=75.89%
Test for overall effect: Z=5.6(P<0.0001)
Favours transfemoral 1 Favours transradial
Analysis 1.13. Comparison 1 Transradial versus transfemoral
approach, Outcome 13 Success of the procedure (CA vs PCl).
Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.13.1CA
Cooper 1999 99/101 98/99 — 8.11% 0.99[0.96,1.02]
Rao 2014 324/345 339/345 — 8.64% 0.96[0.93,0.99]
Subtotal (95% Cl) 446 444 . 16.75% 0.97[0.94,1.01]
Total events: 423 (Transradial), 437 (Transfemoral)
Heterogeneity: Tau?=0; Chi?=2.73, df=1(P=0.1); 1>=63.42%
Test for overall effect: Z=1.47(P=0.14)
1.13.2 PCI
Benit 1997 50/56 55/56 e — 2.66% 0.91[0.82,1]
Bernat 2014 335/348 357/359 —— 9.74% 0.97[0.95,0.99]
Brasselet 2007 50/57 56/57 ‘—‘7 2.43% 0.89[0.81,0.99]
Gan 2009 89/90 105/105 — 8.73% 0.99[0.96,1.02]
Hou 2010 96/100 100/100 — 6.78% 0.96[0.92,1]
Favours transfemoral 1 Favours transradial
Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 86
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Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Kiemeneij 1997 280/300 299/300 — 8.55% 0.94[0.91,0.97]
Koltowski 2014 49/52 48/51  — 2.71% 1[0.91,1.1]
Li 2007 181/184 184/186 —*— 9.51% 0.99[0.97,1.02]
Mann 1998 65/74 68/68 ‘—’— 3.07% 0.88[0.81,0.96]
Rao 2014 507/546 528/539 — 9.19% 0.95[0.92,0.97]
Romagnoli 2012 453/500 487/501 — 8.42% 0.93[0.9,0.96]
Saito 2003 7777 71/72 -+ 7.63% 1.01[0.98,1.05]
Wang 2012 56/60 58/59 I —— 3.83% 0.95[0.88,1.02]
Subtotal (95% Cl) 2444 2453 . 4 83.25% 0.96[0.94,0.98]

Total events: 2288 (Transradial), 2416 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=42.82, df=12(P<0.0001); 1>=71.98%
Test for overall effect: Z=3.84(P=0)

Total (95% CI) 2890 2897 L 2 100% 0.96[0.94,0.98]
Total events: 2711 (Transradial), 2853 (Transfemoral)
Heterogeneity: Tau?=0; Chi?=45.49, df=14(P<0.0001); 1>=69.22%
Test for overall effect: Z=4.19(P<0.0001)

Test for subgroup differences: Chi*=0.35, df=1 (P=0.55), 1>=0%

Favours transfemoral 1 Favours transradial

Analysis 1.14. Comparison 1 Transradial versus transfemoral approach,
Outcome 14 Success of the procedure (elective vs primary PCl).

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

1.14.1 Elective

Benit 1997 50/56 55/56 R 1.73% 0.91[0.82,1]
Cooper 1999 99/101 98/99 — 6.52% 0.99[0.96,1.02]
Kiemeneij 1997 280/300 299/300 — 7.01% 0.94[0.91,0.97]
Reddy 2004 25/25 47/50 B 1.9% 1.05[0.96,1.15]
Subtotal (95% Cl) 482 505 - 17.16% 0.97[0.92,1.02]

Total events: 454 (Transradial), 499 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=11.68, df=3(P=0.01); 1>=74.31%
Test for overall effect: Z=1.21(P=0.23)

1.14.2 Primary PCI

Bernat 2014 335/348 357/359 —— 8.42% 0.97[0.95,0.99]
Brasselet 2007 50/57 56/57 ————+———— 1.57% 0.89[0.81,0.99]
Cantor 2005 24/25 25/25 R e 1.42% 0.96[0.86,1.07]
De Andrade 2017 114/120 117/120 — 4.51% 0.97[0.93,1.02]
Gan 2009 89/90 105/105 — 7.21% 0.99[0.96,1.02]
Hou 2010 96/100 100/100 — 5.15% 0.96[0.92,1]
Jolly 2011 3242/3507 3444/3514 -+ 10.05% 0.94[0.93,0.95]
Koltowski 2014 49/52 48/51 s e 1.77% 1[0.91,1.1]
Li 2007 181/184 184/186 —— 8.13% 0.99[0.97,1.02]
Mann 1998 65/74 68/68 ——H+—— 2.02% 0.88[0.81,0.96]
Romagnoli 2012 453/500 487/501 — 6.86% 0.93[0.9,0.96]
Saito 2003 T7/77 71/72 —— 6.01% 1.01[0.98,1.05]
Schernthaner 2018 123/125 123/125 —— 6.9% 1[0.97,1.03]
Favours transfemoral 1 Favours transradial
Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 87
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Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Valgimigli 2015 3954/4197 4111/4207 + 10.23% 0.96[0.96,0.97]
Wang 2012 56/60 58/59 e —— 2.6% 0.95[0.88,1.02]
Subtotal (95% Cl) 9516 9549 L 4 82.84% 0.97[0.95,0.98]
Total events: 8908 (Transradial), 9354 (Transfemoral)
Heterogeneity: Tau?=0; Chi?=52.95, df=14(P<0.0001); 1>=73.56%
Test for overall effect: Z=4.27(P<0.0001)
Total (95% CI) 9998 10054 L g 100% 0.97[0.95,0.98]
Total events: 9362 (Transradial), 9853 (Transfemoral)
Heterogeneity: Tau?=0; Chi?=64.35, df=18(P<0.0001); 1>=72.03%
Test for overall effect: Z=4.63(P<0.0001)
Test for subgroup differences: Chi?=0, df=1 (P=0.97), I*=0%
Favours transfemoral 1 Favours transradial
Analysis 1.15. Comparison 1 Transradial versus transfemoral
approach, Outcome 15 Success of the procedure (STEMI vs NSTE-ACS).
Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.15.1 STEMI
Bernat 2014 335/348 357/359 — 14.83% 0.97[0.95,0.99]
Brasselet 2007 50/57 56/57 ‘—‘7 3.3% 0.89[0.81,0.99]
Cantor 2005 24/25 25/25 R 3% 0.96[0.86,1.07]
Gan 2009 89/90 105/105 —4 13.07% 0.99[0.96,1.02]
Hou 2010 96/100 100/100 — 9.84% 0.96[0.92,1]
Koltowski 2014 49/52 48/51 3.7% 1[0.91,1.1]
Li 2007 181/184 184/186 4 14.42% 0.99[0.97,1.02]
Romagnoli 2012 453/500 487/501 — 12.55% 0.93[0.9,0.96]
Saito 2003 777 71/72 -+ 11.22% 1.01[0.98,1.05]
Wang 2012 56/60 58/59 e —— 5.31% 0.95[0.88,1.02]
Subtotal (95% Cl) 1493 1515 L 4 91.25% 0.97[0.95,0.99]
Total events: 1410 (Transradial), 1491 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=26.81, df=9(P=0); 1°=66.43%
Test for overall effect: Z=2.47(P=0.01)
1.15.2 NSTE-ACS
De Andrade 2017 114/120 117/120 —T 8.75% 0.97[0.93,1.02]
Subtotal (95% CI) 120 120 - 8.75% 0.97[0.93,1.02]
Total events: 114 (Transradial), 117 (Transfemoral)
Heterogeneity: Not applicable
Test for overall effect: Z=1.02(P=0.31)
Total (95% CI) 1613 1635 < 100% 0.97[0.95,0.99]
Total events: 1524 (Transradial), 1608 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=26.15, df=10(P=0); 1>=61.75%
Test for overall effect: Z=2.67(P=0.01)
Test for subgroup differences: Chi*=0.01, df=1 (P=0.92), 1>=0%
Favours transfemoral 1 Favours transradial
Transradial versus transfemoral approach for diagnostic coronary angiography and percutaneous coronary intervention in people with 88
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Analysis 1.16. Comparison 1 Transradial versus transfemoral
approach, Outcome 16 Success of the procedure (women vs men).

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.16.1Women ‘
Rao 2014 831/891 867/884 . 95.98% 0.95[0.93,0.97]
Subtotal (95% Cl) 891 884 ¢ 95.98% 0.95[0.93,0.97]
Total events: 831 (Transradial), 867 (Transfemoral)
Heterogeneity: Not applicable
Test for overall effect: Z=4.95(P<0.0001)
1.16.2 Men
Benit 1997 50/56 55/56 —+ 4.02% 0.91[0.82,1]
Subtotal (95% Cl) 56 56 - 4.02% 0.91[0.82,1]
Total events: 50 (Transradial), 55 (Transfemoral)
Heterogeneity: Not applicable
Test for overall effect: Z=1.92(P=0.06)
Total (95% CI) 947 940 ¢ 100% 0.95[0.93,0.97]
Total events: 881 (Transradial), 922 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=0.79, df=1(P=0.37); 1>=0%
Test for overall effect: Z=5.23(P<0.0001)
Test for subgroup differences: Chi*=0.79, df=1 (P=0.37), 1>=0% ‘ ‘ ‘ ‘
Favours transfemoral 05 0.7 1 15 2 Favours transradial
Analysis 1.17. Comparison 1 Transradial versus transfemoral
approach, Outcome 17 Success of the procedure (sensitivity analysis).
Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Akturk 2014 387/408 418/428 —— 9.7% 0.97[0.95,1]
Bernat 2014 335/348 357/359 —+ 11.69% 0.97[0.95,0.99]
De Andrade 2017 114/120 117/120 —+T 4.25% 0.97[0.93,1.02]
Jolly 2011 3234/3507 3436/3514 - 17.25% 0.94[0.93,0.95]
Kiemeneij 1997 280/300 299/300 —— 8.31% 0.94[0.91,0.97]
Koltowski 2014 49/52 48/51 s E— 1.36% 1[0.91,1.1]
Michael 2013 53/64 64/64 ‘—.— 0.97% 0.83[0.74,0.93]
Rao 2014 831/891 867/884 —+ 12.71% 0.95[0.93,0.97]
Romagnoli 2012 453/500 487/501 — 8.01% 0.93[0.9,0.96]
Santas 2009 605/670 321/335 — 7.57% 0.94[0.91,0.97]
Valgimigli 2015 3954/4197 4111/4207 * 18.17% 0.96[0.96,0.97]
Total (95% CI) 11057 10763 ¢ 100% 0.95[0.94,0.96]
Total events: 10295 (Transradial), 10525 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=25.03, df=10(P=0.01); 1?=60.05%
Test for overall effect: Z=8.15(P<0.0001)
Favours transfemoral 1 Favours transradial
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Analysis 1.18. Comparison 1 Transradial versus transfemoral approach, Outcome 18 Short-term all-cause mortality.

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Akturk 2014 0/408 1/428 - 0.78% 0.35[0.01,8.56]
Bernat 2014 11/348 14/359 — 7.36% 0.81[0.37,1.76]
Brasselet 2007 3/57 3/57 B 1.6% 1[0.21,4.75]
Jolly 2011 53/3507 66/3514 - 35.2% 0.8[0.56,1.15]
Kiemeneij 1997 1/300 0/300 + 0.27% 3[0.12,73.35]
Koltowski 2014 1/52 3/51 —_— T 1.62% 0.33[0.04,3.04]
Louvard 2004 0/192 1/185 & 0.82% 0.32[0.01,7.84]
Saito 2003 4/77 6/72 e 3.31% 0.62[0.18,2.12]
Slagboom 2005 3/322 1/322 S L — 0.53% 3[0.31,28.69]
Valgimigli 2015 66/4197 91/4207 L ] 48.52% 0.73[0.53,1]
Total (95% CI) 9460 9495 * 100% 0.77[0.62,0.95]
Total events: 142 (Transradial), 186 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=3.6, df=9(P=0.94); 1>=0%
Test for overall effect: Z=2.42(P=0.02) ‘ ‘ ‘ ‘

Favours transradial 0.02 0.1 1 10 50 Favours transfemoral

Analysis 1.19. Comparison 1 Transradial versus transfemoral approach, Outcome 19 Long-term all-cause mortality.
Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bernat 2014 8/348 13/359 —B— 74.36% 0.63[0.27,1.51]
Gan 2009 2/79 3/88 — ¢ 16.49% 0.74[0.13,4.33]
Saito 2003 0/73 1/66 * 9.15% 0.3[0.01,7.28]
Total (95% Cl) 500 513 - 100% 0.62[0.29,1.32]
Total events: 10 (Transradial), 17 (Transfemoral)
Heterogeneity: Tau?=0; Chi?=0.24, df=2(P=0.89); 1>=0%
Test for overall effect: Z=1.23(P=0.22)
Favours transradial ~ 0.01 0.1 1 10 100 Favours transfemoral

Analysis 1.20. Comparison 1 Transradial versus transfemoral approach, Outcome 20 Bleeding.

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Achenbach 2008 1/152 5/155 _— 1.85% 0.2[0.02,1.73]
Akturk 2014 0/408 1/428 b 0.9% 0.35[0.01,8.56]
Benit 1997 3/56 3/56 e E— 3.07% 1[0.21,4.74]
Bernat 2014 5/348 26/359 — 5.86% 0.2[0.08,0.51]
Brasselet 2007 3/57 4/57 s — 3.41% 0.75[0.18,3.2]
De Andrade 2017 10/120 17/120 — 7.38% 0.59[0.28,1.23]
Gan 2009 0/90 2/105 = 1% 0.23[0.01,4.79]
Hou 2010 0/100 3/100 1.04% 0.14[0.01,2.73]
Jolly 2011 183/3507 217/3514 + 11.9% 0.85[0.7,1.02]
Kiemeneij 1997 0/300 4/300 + 1.06% 0.11[0.01,2.05]
Favours transradial 0.01 0.1 1 10 100 Favours transfemoral
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Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Koltowski 2014 14/52 18/51 4 8.73% 0.76[0.43,1.37]
Louvard 2001 1/140 2/70 R I 1.53% 0.25[0.02,2.71]
Rao 2014 5/891 14/884 — 5.41% 0.35[0.13,0.98]
Romagnoli 2012 39/500 61/501 —+ 10.52% 0.64[0.44,0.94]
Saito 2003 0/77 2/72 = 1% 0.19[0.01,3.83]
Schernthaner 2018 114/125 114/125 12.36% 1[0.93,1.08]
Slagboom 2005 11/322 26/322 — 7.8% 0.42[0.21,0.84]
Valgimigli 2015 350/4197 606/4207 + 12.21% 0.58[0.51,0.66]
Wang 2012 1/60 7/59 —t— 1.96% 0.14[0.02,1.11]
Ziakas 2010 0/27 2/29 t 1.02% 0.21[0.01,4.27]
Total (95% Cl) 11529 11514 2 2 100% 0.54[0.4,0.74]
Total events: 740 (Transradial), 1134 (Transfemoral)
Heterogeneity: Tau?=0.21; Chi?>=145.15, df=19(P<0.0001); 1>=86.91%
Test for overall effect: Z=3.82(P=0) ‘ ‘ ‘ ‘
Favours transradial 0.01 0.1 1 10 100 Favours transfemoral

Analysis 1.21. Comparison 1 Transradial versus transfemoral approach, Outcome 21 Short-term stroke.

Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Achenbach 2008 0/152 1/155 + 3.04% 0.34[0.01,8.28]
Bernat 2014 2/348 3/359 e E— 6.04% 0.69[0.12,4.09]
Brueck 2009 0/512 1/512 + 3.07% 0.33[0.01,8.16]
Cooper 1999 0/101 1/99 + 3.1% 0.33[0.01,7.93]
Jolly 2011 27/3507 20/3514 —— 40.84% 1.35[0.76,2.41]
Koltowski 2014 2/52 1/51 R 2.06% 1.96[0.18,20.97]
Romagnoli 2012 4/500 3/501 e a— 6.13% 1.34[0.3,5.94]
Schernthaner 2018 0/125 1/125 + 3.07% 0.33[0.01,8.1]
Valgimigli 2015 16/4197 16/4207 —— 32.67% 1[0.5,2]
Total (95% Cl) 9494 9523 <& 100% 1.08[0.74,1.6]
Total events: 51 (Transradial), 47 (Transfemoral)
Heterogeneity: Tau?=0; Chi*=3.28, df=8(P=0.92); 1>=0%
Test for overall effect: Z=0.41(P=0.68)
Favours transradial ~ 0.01 0.1 1 10 100 Favours transfemoral

Analysis 1.22. Comparison 1 Transradial versus transfemoral approach, Outcome 22 Access site complications.
Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Achenbach 2008 1/152 8/155 . — 3.14% 0.13[0.02,1.01]
Akturk 2014 94/408 31/428 ~+ 6.41% 3.18[2.17,4.66]
Benit 1997 1/56 3/56 —_—t 2.89% 0.33[0.04,3.11]
Bernat 2014 3/348 22/359 — 4.84% 0.14[0.04,0.47]
Brasselet 2007 2/57 11/57 — 4.27% 0.18[0.04,0.78]
Brueck 2009 3/512 19/512 — 4.81% 0.16[0.05,0.53]
Favours transradial ~ 0-001 0.1 1 10 1000 Favours transfemoral
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Study or subgroup Transradial Transfemoral Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Cantor 2005 4/24 6/25 — 4.98% 0.69[0.22,2.16]
Cooper 1999 12/101 17/99 —+r 5.93% 0.69[0.35,1.37]
De Andrade 2017 18/120 17/120 -+ 6.06% 1.06[0.57,1.95]
Gan 2009 2/90 10/105 — 4.21% 0.23[0.05,1.04]
Hou 2010 2/100 8/100 —t 4.14% 0.25[0.05,1.15]
Jolly 2011 49/3507 134/3514 + 6.48% 0.37[0.27,0.51]
Kiemeneij 1997 0/300 3/300 —_— 2.02% 0.14[0.01,2.75]
Li 2007 5/184 7/186 — 4.99% 0.72[0.23,2.23]
Louvard 2001 2/140 5/70 I a— 3.96% 0.2[0.04,1.01]
Louvard 2004 3/192 11/185 — 4.7% 0.26[0.07,0.93]
Mann 1998 0/74 3/68 —_— 2.04% 0.13[0.01,2.5]
Michael 2013 2/64 2/64 s — 3.37% 1[0.15,6.88]
Rao 2014 1/891 1/884 2.21% 0.99[0.06,15.84]
Reddy 2004 0/25 19/50 e — 2.22% 0.05[0,0.8]
Santas 2009 5/670 15/335 — 5.27% 0.17[0.06,0.45]
Schernthaner 2018 12/125 36/125 —— 6.07% 0.33[0.18,0.61]
Wang 2012 1/60 7/59 —t— 3.15% 0.14[0.02,1.11]
Ziakas 2010 0/27 1/29 B 1.84% 0.36[0.02,8.41]
Total (95% CI) 8227 7885 L 2 100% 0.36[0.22,0.59]
Total events: 222 (Transradial), 396 (Transfemoral)
Heterogeneity: Tau?=1; Chi*=124.96, df=23(P<0.0001); I*=81.59%
Test for overall effect: Z=4(P<0.0001) ‘ ‘ ‘ ‘
Favours transradial ~ 0-001 0.1 1 10 1000 Favours transfemoral

Analysis 1.23. Comparison 1 Transradial versus transfemoral approach, Outcome 23 Total radiation dose.

Study or subgroup Transradial Transfemoral Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% CI
1.23.1CA
Lange 2006 92 15.1(8.4) 103 13.1(8.5) —* 19.85% 0.24[-0.05,0.52]
Michael 2013 63 1.3(0.7) 63 1.1(0.5) 4+ 12.77% 0.34[-0.01,0.69]
Subtotal *** 155 166 L 4 32.62% 0.28[0.06,0.5]
Heterogeneity: Tau?=0; Chi*=0.22, df=1(P=0.64); 1>=0%
Test for overall effect: Z=2.47(P=0.01)
1.23.2 PCI
Lange 2006 54 46.3(28.7) 48 51(29.4) —t 10.42% -0.16[-0.55,0.23]
Subtotal *** 54 48 N 10.42% -0.16[-0.55,0.23]
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.81(P=0.42)
1.23.3 CA plus PCI (mixed reporting)
Achenbach 2008 152 3.7(2.4) 155 3.2(1.9) —— 31.32% 0.25[0.03,0.48]
Schernthaner 2018 125 76.7(93.4) 125 63.7 (68.6) T 25.63% 0.16[-0.09,0.41]
Subtotal *** 277 280 <& 56.96% 0.21[0.04,0.38]
Heterogeneity: Tau?=0; Chi?=0.3, df=1(P=0.59); 1>=0%
Test for overall effect: Z=2.47(P=0.01)
Favours transradial -2 1 0 1 2 Favours transfemoral
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Study or subgroup Transradial Transfemoral Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
Total *** 486 494 L 2 100% 0.19[0.07,0.32]
Heterogeneity: Tau?=0; Chi*=4.29, df=4(P=0.37); 1°=6.74%
Test for overall effect: Z=3.01(P=0)
Test for subgroup differences: Chi*=3.77, df=1 (P=0.15), 1’=47.02% ‘ ‘ ‘ ‘
Favours transradial -2 -1 0 1 2 Favours transfemoral

Analysis 1.24. Comparison 1 Transradial versus transfemoral approach, Outcome 24 Length of hospital stay.

Study or subgroup Transradial Transfemoral Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Akturk 2014 408 0.4 (0.2) 428 1(0.3) * 13.27% -0.67[-0.7,-0.64]
Benit 1997 56 3.6(1.6) 56 3.5(1.4) + 10.91% 0.13[-0.42,0.68]
Brasselet 2007 57 7.2(0.5) 57 7.5(0.4) + 13.02% -0.3[-0.47,-0.13]
De Andrade 2017 120 1.3(0.8) 120 1.5(1.8) + 12.2% -0.2[-0.55,0.15]
Gan 2009 90 10.6 (2.9) 105 13.8(3.2) —— 8.82% -3.22[-4.06,-2.38]
Hou 2010 100 8.6 (1.8) 100 12.7(3) —— 9.95% -4.1[-4.79,-3.41]
Kiemeneij 1997 300 1.5(2.5) 300 1.8(4.2) —+ 10.91% -0.3[-0.85,0.25]
Louvard 2001 140 1.3(0.9) 70 1.8(1.9) -+ 11.53% -0.45[-0.91,0.01]
Mann 1998 74 3(2.6) 68 4.5(4.1) — 6.87% -1.5[-2.64,-0.36]
Saito 2003 7 5.7 (4.9) 72 7.4 (9.5) — 2.51% -1.7[-4.15,0.75]
Total *** 1422 1376 ¢ 100% -1.06[-1.49,-0.63]
Heterogeneity: Tau?=0.37; Chi?>=170.12, df=9(P<0.0001); 1>=94.71%
Test for overall effect: Z=4.81(P<0.0001)

Favours transradial ~ -10 5 0 5 10 Favours transfemoral

Analysis 1.25. Comparison 1 Transradial versus transfemoral
approach, Outcome 25 Length of hospital stay (sensitivity analysis).

Study or subgroup Transradial Transfemoral Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Benit 1997 56 3.6(1.6) 56 3.5(1.4) +— 22.5% 0.13[-0.42,0.68]
De Andrade 2017 120 1.3(0.8) 120 1.5(1.8) - 55.12% -0.2[-0.55,0.15]
Kiemeneij 1997 300 1.5(2.5) 300 1.8(4.2) -+ 22.38% -0.3[-0.85,0.25]
Total *** 476 476 * 100% -0.15[-0.41,0.11]
Heterogeneity: Tau?=0; Chi*=1.35, df=2(P=0.51); 1>=0% ‘
Test for overall effect: Z=1.11(P=0.27) ‘

Favours transradial ~ -10 -5 0 5 10 Favours transfemoral
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Analysis 1.26. Comparison 1 Transradial versus transfemoral approach, Outcome 26 Participant satisfaction.

Study or subgroup Transradial Transfemoral Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Jolly 2011 2963/3507 1885/3514 100% 1.58[1.52,1.63]
Total (95% Cl) 3507 3514 100% 1.58[1.52,1.63]

Total events: 2963 (Transradial), 1885 (Transfemoral)
Heterogeneity: Not applicable
Test for overall effect: Z=26.3(P<0.0001)

Favours transfemoral 0.2 0.5

APPENDICES

Appendix 1. Search strategy
CENTRAL

#1 MeSH descriptor: [Percutaneous Coronary Intervention] explode all trees

#2 (PCl or "percutaneous coronary intervention*")
#3 "percutaneous coronary revascularization*"

#4 (balloon near/3 angioplast*)

#5 atherectom”

#6 #1 or #2 or #3 or #4 or #5

#7 transradial

#8 MeSH descriptor: [Radial Artery] this term only

#O #7 or #8

#10 #6 and #9

MEDLINE Ovid

1. exp Percutaneous Coronary Intervention/

2. (PCl or "percutaneous coronary intervention*").tw.

*n

3. "percutaneous coronary revascularization*".tw.
4. (balloon adj3 angioplast®).tw.

5. atherectom™.tw.

6.0r/1-5

7. transradial.tw.

8. Radial Artery/

9.7o0r8

10.6and 9

11. randomized controlled trial.pt.

5 Favours transradial
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12. controlled clinical trial.pt.

13. randomized.ab.

14. placebo.ab.

15. drug therapy.fs.

16. randomly.ab.

17. trial.ab.

18. groups.ab.
19.110or12o0r130r14orl50rl6orl7orl8
20. exp animals/ not humans.sh.

21.19 not 20

22.10and 21

Embase Ovid

1. exp percutaneous coronary intervention/
2. (PCl or "percutaneous coronary intervention*").tw.

*1

3. "percutaneous coronary revascularization*".tw.
4. (balloon adj3 angioplast*).tw.
5. atherectom™.tw.
6.1or2or3or4or5

7. transradial.tw.

8. radial artery/

9.7o0r8

10.6and 9

11. random$.tw.

12. factorial$.tw.

13. crossoverS.tw.

14. cross overS.tw.

15. cross-overS.tw.

16. placebo$.tw.

17. (doubl$ adj blind$).tw.

18. (singl$ adj blind$).tw.

19. assign$.tw.

20. allocat$.tw.

21. volunteerS$.tw.

22. crossover procedure/

23. double blind procedure/
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24. randomized controlled trial/

25. single blind procedure/
26.11or12o0r13o0rl14orl50rl6orl17or18or19or20o0r2lor22or23o0r24or25

27. (animal/ or nonhuman/) not human/

28.26 not 27

29.10and 28

Web of Science

#11 #10 AND #9

# 10 TS=(random* or blind* or allocat* or assign* or trial* or placebo* or crossover* or cross-over*)
#9 #8 AND #5

#8#7 OR#6

#7 TS="radial arter*"

# 6 TS=transradial

#5#4 OR#3 OR#2 OR #1

# 4 TS=atherectom”

# 3 TS=(balloon NEAR/3 angioplast*)

# 2 TS="percutaneous coronary revascularization*"

# 1 TS=(PCl or "percutaneous coronary intervention*")
Clinicaltrials.gov and ICTRP

Search terms: "coronary" and "radial"

Appendix 2. Risk of bias assessment

(1) Random sequence generation (checking for possible selection bias)

We described for each included study the method used to generate the allocation sequence in sufficient detail to allow an assessment of
whether it should produce comparable groups.

We assessed the method as:

1. low risk (any truly random process, e.g. random number table; computer random number generator); or
2. unclear risk.

There was no option to assess "random sequence generation" as high risk of bias as we had prespecified that we are not including quasi-
RCTs from the outset.

(2) Allocation concealment (checking for possible selection bias)

We described for each included study the method used to conceal the allocation sequence and determined whether intervention allocation
could have been foreseen in advance of, or during recruitment, or changed after assignment.

We assessed the method as:

1. low risk (e.g. telephone or central randomisation; consecutively numbered sealed opaque envelopes);
2. high risk (open random allocation; unsealed or non-opaque envelopes); or
3. unclearrisk.

(3.1) Blinding of participants and personnel (checking for possible performance bias)
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The nature of the intervention did not allow for blinding of participants. We considered that studies were at low risk of bias if we judged
that the lack of blinding could not have affected the results.

(3.2) Blinding of outcome assessment (checking for possible detection bias)

We described all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received and
provide any information relating to whether the intended blinding was effective.

We assessed the method as:

1. low risk;
2. highrisk; or
3. unclearrisk.

(4) Incomplete outcome data (checking for possible attrition bias through withdrawals, dropouts, protocol deviations)

We described for each included study, and for each outcome or class of outcomes, the completeness of data including attrition and
exclusions from the analysis. We stated whether attrition and exclusions were reported, the numbers included in the analysis at each
stage (compared with the total randomised participants), reasons for attrition or exclusion were reported, and whether missing data were
balanced across groups or were related to outcomes. Where sufficient information was reported, or could be supplied by the trial authors,
we reincluded missing data in the analyses that we undertook. We assessed methods as:

1. lowrisk;
2. highrisk; or
3. unclearrisk.

We categorised greater than 20% missing data as 'high' risk of bias.

(5) Selective reporting bias

We described for each included study how we investigated the possibility of selective outcome reporting bias and what we found.
We assessed the methods as:

1. lowrisk (whereitwas clearthatall the study's prespecified outcomes and all expected outcomes of interest to the review were reported);

2. highrisk (where not all the study's prespecified outcomes were reported; one or more reported primary outcomes were not prespecified;
outcomes of interest were reported incompletely and so could not be used; the study did not include results of a key outcome that
would have been expected to have been reported); or

3. unclearrisk.

(6) Other bias (checking for bias due to problems not covered by (1) to (5) above)

We described for each included study any important concerns we had about other possible sources of bias.
We assessed whether each study was free of other problems that could put it at risk of bias:

1. lowrisk;
2. highrisk; or
3. unclear risk.

(7) Overallrisk of bias

We made explicit judgements about whether studies were at high risk of bias, according to the criteria given in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We assessed the likely magnitude and direction of bias and whether it would impact
the findings.

We assessed the methods as:

1. low risk (low risk of bias for all key domains);
2. high risk (high risk of bias for one or more key domains); or
3. unclear risk (unclear risk of bias for one or more key domains).

We explored the impact of the level of bias through undertaking Sensitivity analysis.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

1. There was no option to assess random sequence generation as high risk of bias, as we had prespecified that we were not including
quasi-RCTs in the protocol.

2. We revised our first primary outcome from adverse cardiac events to net adverse clinical events, since only the latter includes bleeding
outcomes.

3. Although not prespecified, we included success of the procedure as a primary outcome; the reason being that the transradial approach
is more technically demanding than the transfemoral approach, as it involves using a smaller calibre artery compared to the femoral
artery that is bigger in size and more readily accessible. The definition mainly entails the completion of procedure without cross-over
to another access site.

4. Weincluded the definition for participant satisfaction, including early or reduced (or both) pain on ambulation, early hospital discharge,
or as defined by trialists.

5. One of the subgroup analyses was redefined to include NSTE-ACS, since it encompasses NSTEMI as well as unstable angina, which were
included in some studies.

6. We added a post-hoc subgroup analysis for total radiation dose, since CA and PCl inherently have different relative durations and
consequently different radiation exposure, so it was deemed more appropriate to report on overall outcomes as well as into subgroups.
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7. We defined two time frames for outcome assessment; the reason being that some studies identified in our review reported both short-
and long-term outcomes, so we defined two time frames for an appropriate pooling of the results in our meta-analysis.

8. We focused on short-term outcomes in the 'Summary of findings' table, since access-related procedural effect primarily influences
short-term outcomes and that was the main focus of most included studies.

INDEX TERMS

Medical Subject Headings (MeSH)

*Femoral Artery; *Radial Artery; Cardiac Catheterization [adverse effects] [*methods]; Coronary Angiography [*methods]; Coronary
Artery Disease [*diagnostic imaging] [mortality] [*surgery]; Myocardial Infarction [etiology] [mortality]; Percutaneous Coronary
Intervention [adverse effects] [*methods]

MeSH check words

Humans
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