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Background: To investigate the relationship between arterial access site choice (radial versus femoral) and clinical
outcomes among STEMI patients undergoing routine PCI after fibrinolysis.
Methods: Patient-level data from trials of STEMI patients evaluating routine PCI after fibrinolysis were included.
The primary endpointwas 30-daymajor bleeding; secondary endpoints included 30-day death and re-infarction.
Results: 1891 patients underwent PCI (trans-radial n=338, trans-femoral n=1553). Trans-radial PCI patients were
less likely to be N75 years (2% vs. 8%, p= 0.0001), heavier (medianweight 82 [72–90] vs. 80 [70–90] kg, p=0.0013)
andmore likely inKillip class I at presentation (87%vs. 82%, p=0.03). At 30 days, trans-radial PCIwas associatedwith
a similar unadjusted risk for major bleeding (3.7% vs. 1.2%, Odds Ratio [OR] 0.43 [95% CI 0.13–1.48], p = 0.18), mor-
tality (3.4% vs. 1.2%, OR 0.34 [0.09–1.28], p= 0.11) and re-infarction (3.9% vs. 4.7%, OR 1.25 [0.60–2.58], p= 0.56). In
multivariable analysis, radial access was associated with similar estimates for bleeding and death/reinfarction risk.
Conclusions: In STEMI patients treatedwithfibrinolysis and undergoing an early routine invasive strategy, radial com-
pared to femoral PCI is chosen inyounger, less ill patients and is independently associatedwith similar riskof bleeding,
re-infarction, and mortality.
Summary: This study evaluated the relationship between arterial access choice (radial versus femoral) and in-hospital
and 30-day outcomes in patients undergoing routine PCI after fibrinolysis for STEMI. We included patient-level data
from trials evaluating a strategy of routine PCI after fibrinolysis for STEMI. Of 1891 patients undergoing PCI, trans-
radial access (n = 338) was chosen in younger, lower risk patients. At 30 days, trans-radial access was associated
with a similar unadjusted and adjusted risk of major bleeding, re-infarction and mortality.

© 2016 Elsevier Inc. All rights reserved.

1. Introduction

Combined antithrombotic/antiplatelet therapy is a mainstay of
treatment in patients presenting with acute coronary syndromes
(ACS) [1]. Although proven to reduce recurrent ischemic events, these
therapies are associatedwith excess bleeding, a complication associated
with subsequent adverse outcomes [2,3]. In patients presenting with
ST-elevation myocardial infarction (STEMI), the use of fibrinolytic
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therapy is associated with a lower risk of mortality (compared to place-
bo/control) but a higher risk of major bleeding [4]. Primary percutane-
ous coronary intervention (PCI) has however superseded fibrinolysis
as the preferredmode of reperfusionwhen delivered in a timely fashion
[5].When access to primary PCI within current recommended timelines
is not possible, fibrinolysis as the initial reperfusion strategy followed by
routine angiography/PCI is associated with reductions in the rates of re-
infarction and recurrent ischemia with no increase in the rates of stroke
ormajor bleeding [6], and recent guideline recommendations for pursu-
ing an invasive strategy post-lysis have reflected these data [7].

For ACS patients undergoing invasive therapy, bleeding complica-
tions occur in up to 5% with approximately one-third of major bleeds
being related to the arterial access site [8,9]. When compared to trans-
femoral access, trans-radial access is associated with significant reduc-
tions in vascular access complications and bleeding [10–12]. In STEMI
patients undergoing primary PCI, trans-radial access leads to decreased
bleeding and may result in a reduction in mortality [13–15]. However,
the impact of access-site choice on outcomes in STEMI patients under-
going routine PCI following fibrinolysis is unknown. This study analyzes
patient-level data from the trials of routine PCI following fibrinolysis for
STEMI in an attempt to further address this question.

2. Methods

Patient-level data from trials (6 of 7 where arterial access site was
recorded) of STEMI patients receiving fibrinolysis and randomized to
an early invasive approach vs. standard care were included (trials in-
cluded: SIAM III, GRACIA-1, CAPITAL AMI, WEST, CARESS-in-AMI,
TRANSFER-AMI, and NORDISTEMI) [16–22]. The inclusion of patient-
level data, as part of a wider research collaboration, provided a unique
opportunity beyond that of simple aggregation of different clinical
trial results (Collaborative analysis ClinicalTrials.gov Identifier:
NCT01014182; see Appendix) [23]. Only data from patients who
underwent PCI (either as part of a routine invasive strategy or standard
treatment arm)were included for analysis. Patients who did not under-
go PCI, with unknown arterial access site, or thosewith a history of prior
aorto-coronary bypass surgery (CABG) were excluded from the current
analysis. The primary endpoint was 30-day major bleeding (TIMI major
or GUSTO severe, according to definition used in each separate trial).
Secondary endpoints were 30-day rates of death, re-infarction and
death/re-infarction. Since arterial access site choice was not random-
ized, the association between major bleeding and access site was also
evaluated in multivariable models with propensity score adjustment.

2.1. Statistical analysis

Categorical variables were expressed as frequency (percentage),
whereas continuous variables were expressed as median (25th, 75th
percentile). Chi-square test or Fisher's exact test was used for compari-
son of categorical variables, whereas continuous variables were com-
pared using Wilcoxon rank-sum test. Multivariable logistic regression
models, stratified by trials, were performed to determine the relation-
ship between arterial access site and outcomes. Adjustment for possible
confounding factors was performed via stepwise selection using an in-
clusion criteria of α = 0.05. For the primary outcome (30-day major
bleeding), covariates adjusted included female, age, weight, initial cre-
atinine, initial hemoglobin, diabetes, hypertension, time from fibrinoly-
sis to PCI (≤24 h, N24 h, unknown), use of glycoprotein IIb/IIIa inhibitors
and choice of anti-coagulant (heparin vs enoxaparin vs both vs none).
For the secondary outcome (30-day death/reMI), covariates considered
were age, weight, heart rate, systolic blood pressure, Killip class and ini-
tial creatinine. Some of these variables were not available across all tri-
als; thus, to ensure missing data did not create a biased sample, we
explored different ways of handlingmissing data such as single or mul-
tiple imputations, or datasets that contain only certain trials. In addition,
linearity and interaction of these factors were assessed in the models.

Since arterial access site was not randomized, we performed a sec-
ondary sensitivity analysis in the 3 trials where both radial access and
femoral access were utilized (CARESS-in-AMI, NORDISTEMI and
TRANSFER-AMI). Via logistic regression, a propensity score (PS) was
computed using the 16 variables that were commonly available across
the trials and have been shown previously to have an influence on the
choice of access site [24–26]. These included sex, age, weight, diastolic
BP, systolic BP, heart rate, initial creatinine, initial hemoglobin, Killip
class, diabetes, hypertension, smoking, time from fibrinolysis to PCI,
use of glycoproteinIIb/IIIa inhibitor, ASA, and choice of anticoagulant.
Here, a conservative estimate of PS was assumed by using an imputed
mean for continuous and a “No” for categorical variables for missing
values. During the stepwise selection of variables, the PS, as a covariate,
was forced to be retained for adjustment in themultivariable regression
model. We also analyzed PS as a continuous or categorical (quantiles)
variable. We also used it to create a case–control matched pair using
the greedy matching techniques.

All analyses were performed using SAS software (version 9.2; SAS
Institute Inc., Cary, NC, USA) and tested using 2-sided tests at a signifi-
cance level of 5%.

3. Results

In total, 3011patientswere randomized in seven pharmaco-invasive
trials. Of these, 1120 were excluded due to no access site recorded
(WEST trial, n=221 [22]), previous CABG (n=8) andnoPCI beingper-
formed (n=891). This left 1891 patients whose datawere available for
analysis with 1553 (82%) undergoing trans-femoral access (1004 ran-
domized to early PCI and 549 to standard therapy) and 338 in the
tran-radial access group (183 randomized to early PCI and 155 to stan-
dard therapy) [Fig. 1].

Baseline characteristics of these patients are contained in Table 1.
When compared to trans-femoral access patients, those undergoing
PCI via the trans-radial route were less likely to be older than 75 years
of age, had higher body weight and were clinically lower risk
with lower heart rate, higher systolic and diastolic BP, and more likely
in Killip class I. In addition, patients undergoing trans-radial access
had a lower creatinine and resultant higher estimated glomerular filtra-
tion rate.

There were no differences between the trans-femoral and trans-
radial access site groups with respect to frequency of prior MI, PCI or
heart failure. The trans-radial access group was less likely to have a
prior history of hypertension and dyslipidemia but more likely to have
a smoking history, either current or former.

There was no difference between the groups in time from fibrinolyt-
ic therapy to angiography/PCI (Median time [IQR] 4.1 [2.6, 15.8] hours
versus 3.8 (2.8, 5.9) hours, p = 0.27).

3.1. In-hospital interventions

Patients undergoing trans-radial access were less likely to receive a
glycoprotein IIb/IIIa inhibitor or unfractionated heparin (Table 2). The
majority of patients in each group received dual anti-platelet therapy
with aspirin and ticlopidine/clopidogrel.

3.2. Outcomes

Trans-radial access was associated with similar risks of 30-day TIMI
Major/GUSTO Severe bleeding (1.2% vs. 3.7%, Odds Ratio [OR] 0.43 [95%
CI 0.13–1.48], p = 0.18), 30-day mortality (1.2% vs. 3.4%, OR 0.34
[0.091–1.28], p = 0.11), re-infarction (4.7% vs. 3.9%, OR 1.25
[0.60–2.58], p = 0.56), and death or re-infarction (5.6% vs. 7.0%, OR
0.80 [0.41–1.55], p = 0.51) (Fig. 2, Table 3).

In a multivariable model predicting 30-day major bleeding
when adjusting for age, gender, body weight, prior diabetes and hyper-
tension, initial creatinine and hemoglobin, time from fibrinolysis to
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