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Chronic kidney disease is prevalent and 

affects an ever-increasing proportion of 

patients presenting with acute coronary 

syndrome.  

 

The National Kidney Foundation estimates 

that 11% of the U.S. population has CKD.  
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Data from clinical trials suggest that 35% to 40% 

of patients presenting with ACS have some 

degree of renal insufficiency. 

 

Patients with CKD: 

have a higher risk of ACS  

 

have a significantly higher mortality 

 

are predisposed to increased bleeding 

complications. 
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Antiplatelet drugs form the bedrock of 
management of patients with ACS.  
 
 
Most randomized trials of these drugs 
exclude patients with CKD, and current 
guidelines for management of these patients 
are largely based on these trials. 
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Berger AK, et al. JACC 2003 

Aspirin 
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Berger AK. et al. JACC 2003 
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McCullough PA et al AHJ 2002 

1724 pts with STEMI 
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The low-dose aspirin (100 mg/day) in CKD patients 

is not associated with increased major bleeding or 

progression of CKD  
(U.K. HARP (Heart and Renal Protection)-1 trial and the DOPPS (Dialysis 

Outcomes and Prescription Patterns Study)  

 

Low-dose aspirin (75 to 160 mg) is as efficacious as high-

dose aspirin (325 mg) for secondary prevention of coronary 

artery disease in patients with CKD and end-stage renal 

disease  
(Meta-analysis by the Antithrombotic Trialists 

Collaboration) 
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   Clopidogrel  
 
 
Recommended by the ACC/AHA and ESC 

guidelines in patients with ACS  

 

No specific recommendations exist for the 

adjustment of clopidogrel dosage in renal 

insufficiency. 
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Dember, JAMA 2008: 299:2164 
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Kaufman JS et al, JASNE 2003, 14:2313 
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9 chronic HD patients were studied.  

Baseline platelet aggregation studies  

Clopidogrel 75mg daily for 14 days. 

Platelet aggregation studies  

Drug stopped -final set of platelet aggregation studies 7 days later.  

 

ADP-induced platelet aggregation was inhibited from 48 to 23% with ADP 2mM 

(P.0.0113), from 59 to 38% with ADP 5mM (P.0.0166), and from 66 to 44% with 

ADP 10mM (P.0.0172).  

 

This inhibition was reversed 7 days after stopping clopidogrel.  

 

No adverse reactions were noted. No patient had evidence of bleeding, rash or 

gastro-intestinal (GI) upset 
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Park SH et al, Am J Cardiol. 2009; 104: 1292 
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Park SH et al, Am J Cardiol. 2009; 104: 1292 
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Platelet Aggregation According to Renal Function Prevalence of Moderate/Severe CKD and Normal 

     Renal Function/Mild CKD in Patients With HPPR 
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Initial Clopidogrel response according to renal function 

after a 600 mg loading dose. 

One month Clopidogrel response according to renal 

function after a 150 mg maintenance dose. 

Lack of effect of chronic kidney disease on clopidogrel response with high loading  

and maintenance doses of clopidogrel after Acute Coronary Syndrome  

Cuisset T, et al. Thromb Res. 2010; 126: e400-402. 
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. Morel O, et al J Am Coll Cardiol. 2011; 57: 399-408 
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 Out of 85 screened HD patients, 70 patients 

(82.4%) exhibited HTPR.  

 The mean PR for the overall cohort was 

294.5±69.2 PRU. 
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In multivariate analysis (Poisson regression model) , the use of 

omeprazole was independently associated with a higher risk for 

HTPR (Relative risk=1.23, 95% CI 1.01-1.57, p=0.04). 
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Prasugrel TRITON- TIMI 38 
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Ticagrelor first-in-man experience in 

patients on hemodialysis with high on 

clopidogrel platelet reactivity 
 

Dimitrios Alexopoulos, MD, FESC, FACC,* Ioanna Xanthopoulou 

MD,* Pavlos Goudas MD,§ Eleni Koutroulia MD,§  Dimitrios 

Goumenos, MD† 

(Submitted) 
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Study flow chart 
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Glycoprotein IIb/IIIa inhibitors. 
  
 Abciximab in normal and CKD patients:  
 
Similar clinical outcomes.  
 
CKD patients more episodes of major 
bleeding 
 
 (Frilling et al, AJC 2002) 
 
 
 
.  
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Alexander et al-CRUSADE, JAMA 2005 
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CONCLUSIONS 

 
There is a clear dearth of studies evaluating the safety 

and efficacy of antiplatelet drugs for treating CKD 

patients. 

 

Most of the recommendations are based on single-

center data or post-hoc analyses.  

 

Novel therapies may help overcome some of the 

complications observed in these patients 

 

Further randomized trials are warranted to 

objectively evaluate their efficacy for this increasingly 

common subgroup of patients. 
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Effect of renal failure on dose 
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Lack of effect of chronic kidney disease on clopidogrel response with high loading and maintenance doses of clopidogrel 
after Acute Coronary Syndrome 

Objectives: The aim was to assess the effect of CKD on high doses clopidogrel effect in the acute phase after 

600 mg and one month after high 150 mg maintenance dose. 

Methods: 223 consecutive patients  admitted for NSTE ACS have been prospectively included in the study, 

including 179 with normal renal function or mild CKD and 44 with moderate to severe CKD. All patients 

underwent PCI during initial hospitalisation. Patients received a 600 mg loading 

       dose of clopidogrel and 250 mg of aspirin at least 12 hours before coronary angiography and assessment 

of clopidogrel response. After PCI, all patients received aspirin 75 mg and clopidogrel 150 mg at discharge. 

After one month, platelet function tests were repeated to assess chronic response to clopidogrel. Blood 

samples were examined with two methods: VASP and ADP-Ag. 

Results: In hospital, no significant difference was observed  between patients with or without CKD neither for 

ADP-Ag (mean±SD=49.8%±14.15 vs. 48.9%±16.4, p=0.71), nor for PRI VASP (mean±SD=44.6%±18.3 vs. 

48.4%±20.7, p=0.22). One month after hospital discharge, clopidogrel response showed no significant 

difference between patients with or without CKD neither for ADP-Ag (mean±SD=55.4%±14.4 vs. 

52.5%±14.9,  p=0.26), nor for PRI VASP(mean±SD=10.5%±19.5 vs. 43.8%±17.7, p=0.31). 

Conclusions: CKD showed no significant effect on clopidogrel response, neither for acute response, nor for chronic 

response with high clopidogrel doses on board. 

 

Cuisset T, Frere C, Moro PJ et al. Thromb Res. 2010; 126: e400-402. 
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Aspirin. The efficacy of aspirin for patients with CKD 

presenting with ACS is well established. In the Cooperative 

Cardiovascular Project (11), McCullough et al. (12) showed 

that aspirin reduced in-hospital mortality by 64.3% to 80% 

across all quartiles of creatinine clearance (CrCl). In addition, 

patients who were not receiving aspirin on admission 

were more likely to be in heart failure or cardiogenic shock. 

 

A recent retrospective review of 595 patients with ACS 

found that the use of aspirin was associated with a decreased 

rate of ST-segment elevation myocardial infarction in patients 

with GFR 60 ml/min (odds ratio [OR]: 0.5, 95% 

confidence interval [CI]: 0.2 to 1.0; p  0.05) (13). Data 

from the National Cardiovascular Data ACTION (Acute 

Coronary Treatment and Intervention Outcomes Network) 

registry, including 19,029 patients with ST-segment elevation 

myocardial infarction and 30,462 with non–STsegment 

elevation myocardial infarction, documented decreasing 

use of aspirin with worsening severity of CKD 

(14,15). The U.K. HARP (Heart and Renal Protection)-1 

trial and the DOPPS (Dialysis Outcomes and Prescription 

Patterns Study) showed that low-dose aspirin (100 mg/day) 

in CKD patients was not associated with increased major bleeding or progression of CKD (16,17). 

In a recent meta-analysis by the Antithrombotic Trialists 

Collaboration, low-dose aspirin (75 to 160 mg) was found to be 

as efficacious as high-dose aspirin (325 mg) beyond the acute phase 

for secondary prev ntion of coronary artery disease in patients 

with CKD and end-stage renal disease (18). 



Patras University Hospital 

Clopidogrel. The current ACC/ 

AHA guidelines recommend the 

use of clopidogrel in patients with 

ACS (9,19). No specific recommendations 

exist for the adjustment 

of clopidogrel dosage in renal 

insufficiency. A post-hoc analysis 

from the CREDO (Clopidogrel 

for Reduction in Events During 

Observation) trial, patients with 

mild and moderate CKD did not have any significant 

difference in outcomes (mild 10.3 % vs. 12.8%, p  0.30; 

moderate 17.8% vs. 13.1%, p  0.24) with increased risk of 

bleeding with clopidogrel (20). 

A post-hoc analysis of the CURE (Clopidogrel in Unstable 

Angina to Prevent Recurrent Events) trial (21–23) showed no 

interaction between clopidogrel and renal function (p value for 

homogeneity 0.11). However, there was no significant benefit 

from using clopidogrel for patients in the lowest tertile (relative 

risk: 0.89 [95% confidence interval [CI]: 0.76 to 1.05]), and 

patients in this group had a significant increase in minor 

bleeding (hazard ratio: 1.5, 95% CI: 1.21 to 1.86) and blood 

transfusion (3.5%). 
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21 HD patients  after therapy with clopidogrel 
Blood sample was drawn from each patient before starting 
and at the end of the HD session using the dialysis access. 
VerifyNow  P2Y12. 
 
Difference in PRUs before and after HD (299.71 ± 48.4 vs 
274.09 ± 60, p = 0.029)  
 
In this pilot study, defining platelet reactivity in HD patients 
using the VerifyNow P2Y12 has serious pitfalls in terms of 
the difference in the values of pre- and post-HD blood 
samples. 

 
 

Geara AS, et al. Am J Cardiol. 2011;107(7):1103-4 
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