Rev Esp Cardiol. 2012;65(1):4-6

Editorial
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INTRODUCTION

Acute coronary syndromes (ACS) are usually caused by plaque
rupture, platelet activation, and thrombus formation leading to
coronary occlusion and myocardial damage.! Understanding the
pathophysiology of ACS has led to the development of highly
successful antithrombotic strategies, including acetylsalicylic
acid, clopidogrel, and low molecular weight heparin, which have
reduced the risk of death, myocardial infarction (MI) and
recurrent ischaemia.? Early coronary revascularization using
percutaneous coronary intervention (PCI) with stent implantation
has also improved the outlook for higher risk patients with ACS.3
However, antithrombotic therapy and PCI increase the risk of
bleeding and there is growing evidence that major bleeding is
independently associated with a higher risk of adverse outcomes
including death.* These observations require a review of
strategies to prevent bleeding while giving the most effective
treatment regimens.

IMPORTANCE OF BLEEDING

The 20% to 30% relative increase in the risk of bleeding
observed with most effective antithrombotic treatments is
considered acceptable if there are similar reductions in
composite rates of MI or death.® Clinical trials and registries
indicate that bleeding rates in the first 30 days after ACS vary
from 4% to 9% depending on the types of patients, treatments,
and definitions of bleeding.5~'° The OASIS-5 study showed that
fondaparinux, a factor Xa inhibitor, was noninferior to low
molecular weight heparin enoxaparin for the composite outcome
of death, stroke, or MI in patients with non-ST-elevation ACS
(NSTEACS) but had a significantly lower rate of major bleeding
and reduced all-cause mortality.'' There was a strong indepen-
dent relationship between major bleeds and increased mortality
and this association has been confirmed in the large registries,
including CRUSADE and GRACE.®'° Similarly the ACUITY trial,
evaluating the role of the direct thrombin inhibitor bivalirudin
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against heparin and/or abciximab, showed that major bleeding
was an independent predictor of 30-day mortality, with a
significantly elevated hazard ratio (HR) of 3.5 compared to
patients with no major bleeding.” In a multivariate analysis of
ACUITY, major bleeding and recurrent MI within 30 days
appeared to have a similar adverse impact on mortality during
the first 12 months after ACS but MI was associated with an
increased early risk of death while major bleeding was associated
with a more prolonged risk.” These data suggest that bleeding in
ACS patients, whatever the causative factor, is an independent
marker of adverse outcome.

WHY DOES BLEEDING INCREASE THE RISK OF DEATH IN ACUTE
CORONARY SYNDROME?

Mechanisms linking bleeding to increased mortality in ACS are
not clear but hypotension, increased adrenergic drive, anemia,
reduced oxygen delivery, platelet dysfunction, vasoconstriction,
and interruption of antithrombotic treatment are all postu-
lated.*” Blood transfusions, while providing beneficial haemo-
dynamic effects and increasing haemoglobin, may also have
adverse effects. In CRUSADE the transfusion rate was about 10% in
patients not undergoing coronary artery bypass grafting (CABG)'?
with higher rates in the elderly and those with renal dysfunction
especially when treated with multiple antithrombotic agents.
Mortality was higher in transfused patients compared to
nontranfused patients even after adjustment for patient and
hospital characteristics (HR=1.67; 95% confidence interval, 1.48-
1.88). Again the mechanisms for adverse effects of blood
transfusion are not clear but may include platelet activation,
depletion of 2,3-diphosphoglycerate during blood storage,
decreased nitric oxide activity, increased plasminogen
activator inhibitor, and immune activation due to infusion of
foreign tissue.*13

FACTORS ASSOCIATED WITH INCREASED BLEEDING

The main causes of increased bleeding are patient character-
istics, pharmacological treatments, and mechanical procedures.
Patient characteristics associated with bleeding complications
include older age, female sex, diabetes, hypertension, low body
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weight, renal impairment, prior vascular disease, and prior
stroke.>~71° Given the adverse effects of bleeding, it is important
to use antithrombotic regimens with the most favourable
profiles for efficacy and safety. For example fondaparinux is
as effective as enoxaparin in reducing the thrombotic complica-
tions of ACS, with a much lower risk of bleeding and
transfusion.!! In ACUITY, bivaluridin monotherapy was asso-
ciated with lower rates of bleeding compared to heparin plus a
glycoprotein inhibitor (3% vs 5.7%, P=.001) with similar
efficacy!® and ticagrelor is more effective than clopidogrel with
a similar bleeding rate.!” The decision-making process is more
complex when considering more effective treatments with
higher bleeding risk like prasugrel compared to clopidogrel,
especially for patients with a high baseline risk of bleeding.'®
Although PCI, CABG and other invasive procedures increase
bleeding risk, use of the radial route for PCI and off-pump
techniques, cell saving, and scrupulous haemostasis for CABG
will also help to avoid bleeding.!”

PREDICTION OF BLEEDING RISK

The CRUSADE bleeding risk score, derived from more than
70 000 NSTEACS patients identified 8 baseline characteristics
associated with risk of major bleeding: heart rate, systolic blood
pressure, hematocrit, creatinine clearance, female sex, diabetes,
congestive heart failure, and prior vascular disease.® The ACUITY-
HORIZONS-AMI bleeding risk score includes 6 baseline variables:
female sex, anemia, age, raised white cell count, serum creatinine,
type of ACS (non-ST-segment elevation MI or ST-segment
elevation MI), and one treatment variable (heparin plus a
glycoprotein IIb/Illa inhibitor or bivalirudin).”'® The GRACE risk
score, developed to predict death, also predicts the risk of bleeding
and the GRACE investigators have developed other scores
to predict freedom from major adverse events including
bleeding.'*1®

WHAT CAN WE DO TO REDUCE BLEEDING RISK FOR ACUTE
CORONARY SYNDROME PATIENTS?

Guidelines now recommend formal risk stratification for ACS.
The GRACE risk model will predict the risk of death and
bleeding, and more specific bleeding scores can be used from
CRUSADE or ACUITY-HORIZONS. Patients at highest risk of
bleeding are also at highest risk of ischaemic and thrombotic
complications. Thus higher risk patients need a more careful
treatment approach to maximize the efficacy of therapy to
reduce thrombotic risk while reducing bleeding risk.>?° The use
of effective treatments with lower risks of bleeding, eg, low dose
acetylsalicylic acid, fondaparinux, bivalirudin, and ticagrelor
may be the preferred choices. Use of gastrointestinal protection
such as proton pump inhibitors may be helpful although not
evidence based at present. Reduction of bleeding risk is also
essential when invasive procedures such as PCI and pacing are
carried out, and blood transfusion should be reserved for
significant hypotension or life-threatening haemorrhage rather
than to treat haemoglobin reduction. The prevention of CABG-
related major bleeding requires the use of less invasive
procedures, shorter acting antithrombotics, and careful hae-
mostasis. In conclusion, avoidance of major bleeding, while
delivering effective therapy, is a key new goal for the manage-
ment of ACS, especially for elderly patients and those with renal

dysfunction since these are particular markers of poor tolerance
to bleeding.
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