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This study evaluates the predictive role of Chronic renal failure (CRF), identified by
different equations for the glomerular filtration rate estimation, on the occurrence of the
composite end point, including both ischemic cardiovascular and major bleeding (major
adverse cardiovascular and bleeding events [MACBE]) at 1 year.
• We accessed each patients data from 718 participants in the prospective, multicenter,
and START ANTIPLATELET registry, performed on patients with acute coronary
syndrome (ACS).
• We assessed renal function using the estimated glomerular filtration rate (eGFR)
equations the Cockcroft-Gault, MDRD, and CKD-EPI, these equations were compared
for the prediction of adverse events at 1 year.
• Primary end point was the relation between renal failure at baseline and incidence of
the composite end point including major adverse cardiovascular and bleeding events
(MACBE) at 1 year, that is, ischemic cardiovascular events (myocardial infarction,
coronary revascularization, stroke, or cardiovascular death) and major bleeding.
• Secondary analyses were performed on the incidence of MACBE according to renal
function and concomitant anemia (defined as hemoglobin <12 g/dl if woman, <13
g/dl if men) or diabetes mellitus.

Results

• In the overall population, the cumulative incidence of MACBE at 1 year was 8.5 per 100
patients/year (61718/ patients).
• The ability of the 3 equations to predict the risk of MACBE was modest and similar.
• In the overall population, 83% of patients received percutaneous coronary intervention
(PCI) for the index event and 62% a newer P2Y12 inhibitor; however, patients with CRF
less frequently were treated with PCI or a newer P2Y12 inhibitor versus those without
CRF.
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• With regard to the components of the composite end point, patients with CRF showed
a greater incidence of both ischemic events (9.3 vs 5.8 per 100 patients/year in those
with preserved renal function; OR 1.65, 95% CI 0.86 to 3.18, and p = 0.14) and major
bleeding complications (4.6 vs 2.0 per 100 patients/year; OR 2.9, 95% CI 1.11 to 7.71, and
p = 0.033).
• Other independent predictors of MACBE were woman gender and diabetes mellitus,
whereas use of Ace-inhibitors/sartans and statins during follow-up was protective.
• The increased rates of MACBE in
patients with renal failure were
regardless of clinical presentation
for the index event.
• No
significant
treatment
interaction for the composite end
point according to renal function
was
observed
with
prasugrel/ticagrelor
versus
clopidogrel treatment.
• There was a gradient in the increase of MACBE according to the severity of renal failure,
with adjusted an OR of 1.55 (95% CI 0.80 to 2.98) in patients with eGFR 30 to 59
ml/min/1.73 m2 (N = 118) and 2.78 (95% CI 1.09 to 7.10) in those with severe renal
failure (N = 33, eGFR <30 ml/min/1.73 m2).
• In patients with renal failure, the condition of anemia contributed to a 43% increased
risk of MACBE (from 10.4% to 14.9%).
• The presence of diabetes raised the incidence of MACBE regardless of concomitant
renal failure (12.7% in patients without and 13% in those with renal failure).
• Finally, CRF was associated with increased rates of MACBE regardless of concomitant
diabetes (12.4% in patients without and 13% in those with diabetes).
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• CRF has been independently associated with greater risk of cardiovascular events after
ACS, and this carries a lower survival.
• Various factors may explain this poorer outcome in patients with impaired renal
function, a greater prevalence of traditional and nontraditional cardio-vascular risk
factors; oxidative stress, elevated inflammatory status, and endothelial dysfunction
leading to more complex and extensive coronary artery disease; sodium and volume
overload; suboptimal treatments, due to decreased use of an invasive approach, lower
revascularization rates or complete revascularizations, and reduced utilization of
beneficial drugs, that is, aspirin, b blockers and Ace-inhibitors/sartans.
• Moreover, a pro-thrombotic status has been demonstrated in patients with CRF, related
to both platelet dysfunction and pro-coagulant activity. In particular, CRF has been
shown an independent predictor of high on-treatment platelet reactivity after PCI.
In patients with CRF there is also a pro-coagulant milieu, due to impaired release of
tissue-type plasminogen activator and increased levels of plasminogen activator
inhibitor type 1 , fibrinogen, von Willebrand factor, and tissue factor/factor VIIa.
• Patients with CRF present also an increased risk of bleeding events, with attendant
greater mortality risk.
• This propensity for bleeding in patients with CRF has been correlated to different
mechanisms: activation of the endogenous fibrinolytic system; impaired platelet
function; prolongation of half-life and consequent accumulation of antithrombotic
agents having renal elimination.
• Various studies have found an independent correlation between CRF and occurrence
of early bleeding events after ACS, especially in patients receiving an invasive strategy,
whereas scarce evidence is available on the impact on bleeding events over the longer
term.
• We found that the prevalence of CRF varied from 15% to 22%, depending on the
equation used.
• We used the Cockcroft-Gault equation, having the greater AUC for the occurrence of
MACBE, to explore the impact of CRF on 1 year outcome.
• Overall, PCI was performed in 83% of patients and ticagrelor/prasugrel were used in
62% of patients; PCI penetration in the subgroup with CRF was high (76%), albeit lower,
as expected, than in patients with normal renal function.
• Due to their perceived greater bleeding risk, patients with CRF more frequently
received clopidogrel instead of the newer, more potent P2Y12 inhibitors.
• Our results indicated that baseline CRF was associated with a 80% greater risk of MACBE
at 1 year; this occurred regardless of the type of index event (STEMI vs NSTE-ACS) and
therapeutic approach (conservative vs invasive).
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• As expected, patients with severe CRF showed the highest incidence of MACBE.
• The relative event increase in patients with impaired renal function was greater for
major bleeding than ischemic events (OR 2.90 vs 1.65), but the absolute event increase
related to CRF was greater for ischemic than major bleeding complications. This
indicates that, even with the current larger use of percutaneous revascularization and
more potent antiplatelet agents, in ACS patients with CRF the ischemic risk outweighs
the bleeding risk.
• CRF, when associated with anemia, has usually longer duration and greater severity; this
increases the incidence of cardiac events, anemia provides an additional bleeding risk,
because it is associated with impairment of platelet function.
• Our findings indicated that the risk of MACBE related to CRF was raised regardless of
hemoglobin levels, but the concomitance of anemia provided a further 43% relative
increase in the risk.
• The occurrence of MACBE was similar in patients with diabetes-related and
diabetes-unrelated nephropathy; moreover, diabetes mellitus and CRF, considered
separately, were associated with a similar increase in the risk of MACBE, without a
further, significant, elevation when the 2 conditions were associated.
In conclusion, this study, focused on patients receiving a contemporary treatment for
ACS, including an extensive use of PCI and more potent antiplatelet drugs, indicates
that baseline CRF is an independent predictor of poorer outcome at 1 year; the
predictive role was even greater in patients with severe decline of renal function or
when CRF was associated with anemia. The absolute increase of adverse events related
to renal failure was prominent for ischemic compared with major bleeding events. Our
results further clarify the relation between renal function and outcome in patients with
ACS; these findings suggest that a careful risk stratification, also including a properly
assessment of renal function and related co-morbidities, in this setting is needed.
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