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FactsFacts
Patients with CKD have higher risk of CVDPatients with CKD have higher risk of CVD

CVD risk factors exacerbate CKDCVD risk factors exacerbate CKD

20 20 % of dialysis patients die each year from CV % of dialysis patients die each year from CV 
complicationscomplications

Patients with CAD and concomitant renal impairment  Patients with CAD and concomitant renal impairment  
are usually under treatedare usually under treated

CKD patients are usually  excluded from CV trialsCKD patients are usually  excluded from CV trials
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Antithrombotics and renal impairmentAntithrombotics and renal impairment
Magnitude of the problemMagnitude of the problem

Renal impairment is associated with :Renal impairment is associated with :

More severe and diffuse  atherothrombosisMore severe and diffuse  atherothrombosis

More frequent co morbidities ,polypharmacyMore frequent co morbidities ,polypharmacy

Higher mortalityHigher mortality

Higher spontaneous bleeding riskHigher spontaneous bleeding riskHigher spontaneous bleeding riskHigher spontaneous bleeding risk

Higher transfusion rateHigher transfusion rate

Excess dosing of kidney excreted drugsExcess dosing of kidney excreted drugs

Protein binding alterationProtein binding alteration
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Antithrombotics

Antithrombotics
Different Mechanisms of Action

Antithrombotics
Different Mechanisms of Action

Ticlopidine
Clopidogrel

Prasugrel
C

ADP

Epinephri
ne Collage

n
Thrombin

Cangrelor
(P2Y receptor) Heparin

LMWH
HirudinArachadonic

Acid

TxA2 PGI2

CyclooxygenasePGG
2 Aspirin

Platelet Aggregation

GPIIb/IIIa
Receptor

GP 2b/3a 
antagonists



3/2/2010

4

Therapeutic Range for WarfarinTherapeutic Range for Warfarin
INR Values at Stroke or ICHINR Values at Stroke or ICH
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Age ≥75 years 1.64 (1.32-2.02) <0.0001

Female gender 1.92 (1.61-2.29) <0.0001

Odds ratio ±95% CI

The ACUITY Trial (N=13,819)

Predictors of Major Bleeding in ACS
P-valueOR (95% CI)

Diabetes 1.20 (1.00-1.44) 0.06

Hypertension 1.24 (1.01-1.52) <0.05

No prior PCI 1.32 (1.08-1.62) <0.01
Anemia* 1.87 (1.54-2.28) <0.0001

Renal insufficiency† 1.53 (1.24-1.90) <0.0001

Baseline ST-segment deviation ≥1mm 1.35 (1.13-1.61) <0.001

Baseline cardiac biomarker elevation 1.43 (1.19-1.74) <0.001

Heparin‡ + GPI vs. Bivalirudin 1.95 (1.56-2.44) <0.0001

0 1 2 3

*Anemia was defined as baseline hemoglobin <13 g/dL in men and <12 g/dL in women.
† Renal insufficiency was defined as a creatinine clearance <60 ml/minute as calculated by the Cockcroft-Gault 
equation.
‡ Unfractionated heparin or enoxaparin.

Manoukian SV, Feit F, Mehran R, et al. J Am Coll Cardiol 2007;49:1362-8. 

The REPLACE-2 Trial (N=6,010):

Predictors of Major Bleeding in PCI
Variable OR 95% CI p-value

Baseline risk factors
Age ≥ 75 1.482 1.01, 2.18 0.045

Gender (Female) 1 535 1 12 1 10 0 007Gender (Female) 1.535 1.12, 1.10 0.007
Creatinine Clearance 1.008 1.00, 1.01 0.006

Anemia 1.403 1.02, 1.94 0.040
Prior Angina 1.589 1.08, 2.35 0.02

Prior PCI 0.629 0.45, 0.88 0.007
Prior Thienopyridine 0.601 0.39, 0.93 0.023

Peri-procedural risk factors
Treatment Group (Heparin + GPI vs. bivalirudin) 1.969 1.37, 2.84 0.0003

Feit F, Voeltz MD, Attubato MA, et al.  Unpublished.

Treatment Group (Heparin  GPI vs. bivalirudin) 1.969 1.37, 2.84 0.0003
Provisional GPI received 2.679 1.59, 4.51 0.0002
Procedure Duration >1h 2.049 1.22, 3.45 0.007

Time to Sheath Removal >6h 1.614 1.06, 2.45 0.024
Intensive Care Unit stay (days) 1.25 1.18, 1.32 <0.0001

Intra-aortic Balloon Pump 8.705 3.43, 22.07 <0.0001
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Rate of Major Bleeding in <Rate of Major Bleeding in <2 2 Antithrombotics Antithrombotics 
vs. vs. 2 2 or more Antithromboticsor more Antithrombotics
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Rate of Major Bleeding in Catheterization vs. Rate of Major Bleeding in Catheterization vs. 
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Hospital OutcomesHospital Outcomes
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0
Death Major bleed

Lankes W et al.Eur Heart J Lankes W et al.Eur Heart J 20022002;;2323(Abstr Suppl):(Abstr Suppl):502502..

REPLACE-2 trial
Increased mortality associated with 

major bleeding

Feit F et al. Am J Cardiol. 2007; 100:1364-9 
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Need for Blood Transfusions in ACSNeed for Blood Transfusions in ACS
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Yang X, JACC 2005;46:1490-5.

The REPLACEThe REPLACE--2 2 Trial (N=Trial (N=66,,010010):):

Mortality with Transfusion in PCIMortality with Transfusion in PCI

Non-transfused Transfused *p<0.0001

CRT 2005
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Manoukian SV, Voeltz MD, Attubato MJ, Bittl JA, Feit F, Lincoff AM.  CRT 2005.
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Results: The ACUITY Trial (N=Results: The ACUITY Trial (N=1313,,819819))

Transfusion and Events in ACSTransfusion and Events in ACS
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Manoukian SV, Voeltz MD, Feit F et al.  TCT 2006.

How Might Bleeding and transfusion  Increase 
Long –term mortality ? 

•Hemodynamic compromise•Hemodynamic compromise

•Hyperadrenergic state

•Transfusion – induced 
microcirculatory disorder, NO 
depletion, immunologic effectsp g

•Inflammatory response

•Discontinuation of antithrombotics
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Risk of bleeding and mortality with Risk of bleeding and mortality with 
antithrombotics in CKD patientsantithrombotics in CKD patients

Old ageOld age
Female sexFemale sex
DMDM
AnemiaAnemia
TransfusionTransfusionTransfusionTransfusion
Excess antithromboticsExcess antithrombotics

Reduced  Reduced  GFRGFR

Antithrombotics and renal Antithrombotics and renal 
impairment impairment 
ESC ,ESC ,20072007--NHS , NHS , 2009 2009 recommendations recommendations 

The GFR should be done for everyThe GFR should be done for everyThe GFR should be done for every The GFR should be done for every 
patient patient 
Generally ,patient with CKD should Generally ,patient with CKD should 
receive the same first line treatment as receive the same first line treatment as 
any other patient (in the absence of any other patient (in the absence of 
contraindications )contraindications )
P ti t ith C ClP ti t ith C Cl 6060 l/ i t hi h i kl/ i t hi h i kPatients with CrCl < Patients with CrCl < 6060ml/min , at high risk ml/min , at high risk 
of further ischemic events and should be of further ischemic events and should be 
submitted to invasive evaluation whenever submitted to invasive evaluation whenever 
possiblepossible
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Antithrombotics  and renal Antithrombotics  and renal 
impairment impairment 
ESC ,ESC ,20072007--NHS ,NHS ,2009 2009 recommendations recommendations 

Reperfusion : Primary angioplasty is preferable Reperfusion : Primary angioplasty is preferable epe us o a y a g op as y s p e e ab eepe us o a y a g op as y s p e e ab e
because of gradual risk of bleeding ?because of gradual risk of bleeding ?
Aspirin and clopidogrel : No contraindications for Aspirin and clopidogrel : No contraindications for 
their usestheir uses
Prasugrel : Careful monitoring of the dose is Prasugrel : Careful monitoring of the dose is 
recommendedrecommended

GP IIb/IIIa inhibitors : Dose adaptation isGP IIb/IIIa inhibitors : Dose adaptation isGP IIb/IIIa inhibitors : Dose adaptation is GP IIb/IIIa inhibitors : Dose adaptation is 
needed with  ebtifibatide and tirofiban, needed with  ebtifibatide and tirofiban, 50 50 % % 
dose reduction is recommended with Cr Cl <dose reduction is recommended with Cr Cl <30 30 
ml/min. Careful evaluation of the bleeding risk is ml/min. Careful evaluation of the bleeding risk is 
recommended for abciximabrecommended for abciximab

Antithrombotics  and renal Antithrombotics  and renal 
impairment impairment 
ESC ,ESC ,2007 2007 --NHS,NHS,2009 2009 recommendations recommendations 

Anticoagulants : In patients with CrCL<Anticoagulants : In patients with CrCL<3030ml/min ml/min 
,dose adjustment is necessary with some ,dose adjustment is necessary with some 
anticoagulants ,while others are contraindicated :anticoagulants ,while others are contraindicated :

oo UFH is recommended instead of LMWH when Cr Cl < UFH is recommended instead of LMWH when Cr Cl < 
30 30 ml/ min , otherwise monitoring for antiml/ min , otherwise monitoring for anti-- factor xa factor xa 
activity is requiredactivity is required

oo Fondaprinux is renally excreted and should be used with Fondaprinux is renally excreted and should be used with 
caution in patients with Cr Cl caution in patients with Cr Cl 30  30  to to 50 50 ml/minml/min

oo Enoxaparin ,bivalurdin and fondaprinux are Enoxaparin ,bivalurdin and fondaprinux are 
contraindicated in ESRDcontraindicated in ESRD
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Antithrombotics and renal Antithrombotics and renal 
impairment impairment 
ESC ,ESC ,20072007--NHS ,NHS ,2009 2009 recommendationsrecommendations

Warfarin : No contraindication for its use ,however  Warfarin : No contraindication for its use ,however  
in moderate or high risk AF ,it should be used in moderate or high risk AF ,it should be used 
alone even in the presence of concomitant CVD alone even in the presence of concomitant CVD 

Evidence does not support the use of combination Evidence does not support the use of combination 
of warfarin and aspirin in patients with ACS of warfarin and aspirin in patients with ACS 

t MI t bl CAD W f i l it MI t bl CAD W f i l i,post MI or stable CAD Warfarin alone is ,post MI or stable CAD Warfarin alone is 
effective as aspirin in preventing ischemic effective as aspirin in preventing ischemic 
events in patients with IHDevents in patients with IHD

Take home message

CKD and CAD are usually coexisted

The use of antithrombotics in patients with CKD is a challenging 
issue

GFR is the gold standard test for CKD evaluation

Low GFR ,old age ,female sex , DM ,anemia ,transfusion and 
aggressive antithrombotics are major predictors of bleeding and 
mortality in CKD patients receiving antithromboticsmortality in CKD patients receiving antithrombotics

According to the GFR , dose adjustment of some  
antithrombotics is recommended ,while other drugs are 
contraindicated 
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