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10 min post-contrast (6) and may have led to a
higher incidence of MVO in the latter.
In conclusion, IMR at the time of PPCI can identify

7. Ahn SG, Hung OY, Lee JW, et al. Combination of the thermodilution-derived
index of microcirculatory resistance and coronary ﬂow reserve is highly predictive of microvascular obstruction on cardiac magnetic resonance imaging
after ST-segment elevation myocardial infarction. J Am Coll Cardiol Intv 2016;

those patients with MVO, allowing the implementa-

9:793–801.

tion of treatment to minimize this complication. We

8. Fearon WF, Low AF, Yong AS, et al. Prognostic value of the index of

provide weighted mean IMR values in patients with

microcirculatory resistance measured after primary percutaneous coronary
intervention. Circulation 2013;127:2436–41.

MVO (49  33 U) and without MVO (27  22 U),
information that may be used to estimate sample sizes
when planning future studies to assess the efﬁcacy of
novel therapies for reducing its burden.
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Antithrombotic Therapy
and Vascular Access Site
Comparing Effect Sizes, Not Only p Values

In a recent paper, Mina et al. (1) presented an interesting meta-analysis of 8 randomized trials evaluating the safety and the efﬁcacy of antithrombotic
therapy according to the type of vascular access and
vice versa. The investigators concluded that bivalirudin reduced the risk for major bleeding in patients
who underwent femoral access but was ineffective in
case of radial access. Analogously, radial access
reduced the risk for bleeding among patients who
received unfractionated heparin, but not bivalirudin.
However, the investigators did not formally assess
the presence of treatment heterogeneity through
interaction testing. As shown in Figure 1, although
bivalirudin versus heparin signiﬁcantly reduced the
risk for major bleeding in patients with femoral access
(odds ratio [OR]: 0.51; 95% conﬁdence interval [CI]:
0.46 to 0.60) compared with radial access (OR: 0.75;
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versus femoral access signiﬁcantly reduced the risk
for major bleeding in patients who received unfractionated heparin (OR: 0.57; 95% CI: 0.43 to 0.77),
but not in those who received bivalirudin (OR: 0.96;
95% CI: 0.65 to 1.41), and, importantly, the test for
interaction was signiﬁcant (p interaction ¼ 0.035).
Therefore, a more nuanced interpretation would be
that bivalirudin reduces the risk of major bleeding
irrespective of the type of access, whilst radial access

and fractional ﬂow reserve after ST-segment elevation myocardial infarction.
J Am Coll Cardiol 2014;64:1894–904.

reduces the risk for major bleeding predominantly
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Although apparently puzzling, this result is easily

6. Hoole SP, Jaworski C, Brown AJ, et al. Serial assessment of the index of
microcirculatory resistance during primary percutaneous coronary intervention comparing manual aspiration catheter thrombectomy with balloon an-

and therefore, its safety proﬁle is not determined

gioplasty (IMPACT study): a randomised controlled pilot study. Open Heart
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among patients receiving unfractionated heparin.
explained by the fact that bivalirudin decreases the
risk for both access- and non-access-site bleeding,
exclusively by the type of vascular access (2). Of
course, radial access is only able to reduce access-site
bleeding.

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 9, NO. 20, 2016

Letters to the Editor

OCTOBER 24, 2016:2172–8

F I G U R E 1 Results of Interaction Testing

CI ¼ conﬁdence interval; UFH ¼ unfractionated heparin.

In addition, other considerations should guide the

REPLY: Antithrombotic Therapy

choice of vascular access and antithrombotic therapy.

and Vascular Access Site

Radial compared with femoral access reduces the risk

Comparing Effect Sizes, Not Only p Values

for mortality among patients with acute coronary
syndrome (3), whereas the use of bivalirudin is asso-
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ciated with a higher risk for stent thrombosis, which is

regarding

particularly increased among patients with acute

coagulation regimens on outcomes of patients with

myocardial infarctions and tends to be less pro-

acute coronary syndrome (1). Although we agree

nounced among those pretreated with unfractionated

with Dr. Danzi, that the p value for interaction was

the

effect

of

access

site

and

anti-

heparin (4). Therefore, in clinical practice, it seems

not statistically signiﬁcant when bleeding outcome

reasonable to prefer radial access over bivalirudin and

of bivalirudin versus heparin was stratiﬁed by ac-

to consider bivalirudin particularly in patients with

cess site. Additional published and unpublished

failed or contraindicated radial access undergoing

ﬁndings validates our unmoderated interpretation.

femoral procedures.

First, the HEAT PPCI (How Effective Are Antith-
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authors. Although patients with femoral access pa-
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tistically signiﬁcant (p ¼ 0.005), suggesting that
bleeding outcomes do differ between access site
subgroups. Another meta-analysis by Mahmoud and
Elgendy (3) included HEAT PPCI in their analysis
and

suggested

absence

of

signiﬁcant

bleeding

lowering effect of bivalirudin when radial access is
used.
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