Heparin versus bivalirudin for percutaneous coronary intervention:
has the debate come to an end?
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Percutaneous coronary intervention (PCI) is the cornerstone
of management for patients with ST-elevation myocardial
infarction (STEMI) and non-ST-elevation myocardial
infarction (NSTEMI) (1-6). Anticoagulation is routinely
administered during PCI in order to minimize the risk of
thrombotic events. However, the choice of anticoagulation
should be balanced with the risk of bleeding. For years,
unfractionated heparin was the standard anticoagulant
strategy for PCIL. The addition of intravenous glycoprotein
IIb/ITa receptor inhibitors to unfractionated heparin led to
a reduction in the risk of thrombotic events, such as stent
thrombosis and myocardial infarction but this approach was
associated with increased bleeding (7). With the introduction
of P2Y,, antagonists, we have learned that the routine use of
intravenous glycoprotein IIb/IIla receptor inhibitors does
not improve clinical outcomes and only increases the risk of
bleeding (8), thus the use of intravenous glycoprotein IIb/
IITa receptor inhibitors has been limited to a bail-out, rather
than a routine strategy, in combination with unfractionated
heparin.

Over the past two decades, bivalirudin, a direct
thrombin inhibitor, has been introduced as an alternative to
unfractionated heparin. Early randomized trials comparing
both anticoagulants for STEMI and NSTEMI have
consistently shown that bivalirudin had a similar risk of
composite ischemic events as compared with unfractionated
heparin plus routine intravenous glycoprotein IIb/IIla
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receptor inhibitors, with the advantage of a lower bleeding
risk (9-12). The lower risk of bleeding that was observed
with bivalirudin in these trials was partly attributed to the
unbalanced use of intravenous glycoprotein IIb/IIla receptor
inhibitors in both arms (13-15). In the recent years, two
advances of PCI have added further to this debate. First,
the introduction of more potent and rapidly acting P2Y,,
antagonists (i.e., prasugrel, ticagrelor, and cangrelor) which
are associated with lower risk of ischemic complications
compared with clopidogrel. Second, the more frequent
use of a radial access for PCI, which is associated with
lower bleeding risk as compared with femoral access (16).
Randomized trials conducted in this era of potent P2Y,,
antagonists with a more prevalent use of radial access have
shown no difference in the risk of composite ischemic events,
albeit that the risk of stent thrombosis (particularly acute
stent thrombosis) was consistently higher with bivalirudin,
but these trials have yielded inconsistent results as regards
to the bleeding benefit which was previously noted with
bivalirudin (17-20). In a meta-analysis of randomized trials
comparing both agents for patients undergoing PCI via
radial access, bivalirudin was not associated with a lower
risk of bleeding compared with unfractionated heparin (21).
With these uncertainties and the remarkably higher cost of
bivalirudin, a contemporary trial comparing both bivalirudin
versus unfractionated heparin alone for radial PCI in patients
exclusively treated with potent P2Y,, antagonists would be
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helpful to address these ambiguities.

In this context, the VALIDATE-SWEDEHEART
(Bivalirudin versus Heparin in ST-Segment and Non-ST-
Segment Elevation Myocardial Infarction in Patients on
Modern Antiplatelet Therapy in the Swedish Web System
for Enhancement and Development of Evidence-based Care
in Heart Disease Evaluated According to Recommended
Therapies Tegistry Trial) compared bivalirudin versus
unfractionated heparin alone in 6,006 patients undergoing
PCI for STEMI and NSTEMI in Sweden (22). PCI
was performed via radial approach in ~90% of the cases.
Ticagrelor was administered in ~95% of the subjects,
prasugrel in ~2%, and cangrelor in 0.3%. Bail-out
intravenous glycoprotein IIb/IIla receptor inhibitors were
given only in 2.4% in the bivalirudin arm and 2.8% in
the unfractionated heparin arm. At 180-day, there was no
difference between both groups in the primary outcome,
which was the composite of death from any cause, myocardial
infarction, or major bleeding [12.3% vs. 12.8%; hazard
ratio (HR): 0.96; 95% confidence interval (CI), 0.83-1.10;
P=0.54)]. There was no difference in the rate of major
bleeding between both agents (HR: 1.00; 95% CI, 0.84-1.19,
P=0.98). In addition, the rate of definite stent thrombosis was
not statistically higher with bivalirudin (HR: 0.54; 95% CI,
0.27-1.10, P=0.09). The results were consistent in those with
STEMI versus NSTEMI.

The VALIDATE-SWEDEHEART represents the most
contemporary trial comparing both agents and showed no
difference between bivalirudin and unfractionated heparin
alone for PCI for STEMI and NSTEMLI. In contrast to
most of the previous trials, the rate of major bleeding was
not reduced with bivalirudin in this study. The frequent use
of radial access for PCI, and the minimal use of intravenous
glycoprotein IIb/IIIa receptor inhibitors could help to
explain this finding. Interestingly, the risk of definite stent
thrombosis was not statistically increased with bivalirudin,
which could be attributed to the use of potent P2Y,,
antagonists. In addition, ~65% of patients in the bivalirudin
arm were treated with prolonged bivalirudin infusion,
which has been suggested as a strategy to mitigate stent
thrombosis with bivalirudin (23). Data regarding acute stent
thrombosis, which has been the main derivative for the
increased risk of stent thrombosis in the previous trials, are
lacking in this study. Despite the criticism that might arise
from the lower than anticipated event rates (~12.8 % in the
unfractionated heparin arm as opposed to the anticipated
rate of 15.8%), this trial was well conducted and provided
answers to some questions regarding anticoagulation choice
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for contemporary PCI for patients with MI. While the trial
was not sufficiently powered to determine differences for
the individual end points, the event rates for the individual
end points were almost similar in both arms.

In summary, the findings of the VALIDATE-
SWEDEHEART suggest that bivalirudin might not
confer any advantage over unfractionated heparin alone for
contemporary PCI for myocardial infarction (i.e., via radial
access, and a bail-out strategy for intravenous glycoprotein
IIb/IMa receptor inhibitors, with potent P2Y,, antagonists).
With the significantly higher cost of bivalirudin, compared
with unfractionated heparin, there might not a significant
role for bivalirudin in the catheterization laboratory except
for those with history of heparin-induced thrombocytopenia
and in obese individuals who are undergoing PCI via a
femoral approach. The VALIDATE-SWEDEHEART
appears to have put an end to the ongoing debate for the
past two decades to determine the optimum anticoagulant
for PCI for patients with myocardial infarction, and
suggests that the old, cheap unfractionated heparin might
be sufficient for PCI for most if not all patients with
STEMI and NSTEML
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