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Preliminary and confidential analyses, not for 

citation or publication 



Intensive Lipid Lowering With Atorvastatin in 
Patients With Coronary Heart Disease and Chronic 
Kidney Disease (TNT posthoc analysis) 

Shepherd J, et al. J Am Coll Cardiol 2008;51:1448-1454 



p=0.37 

4D study in diabetic hemodialysis patients: no 

benefit of statin therapy 

4D=Die Deutsche Diabetes Dialyse Studie 

No. at risk: 

Placebo 636 532 383 252 136 51 19 

Atorvastatin 619 515 378 252 136 58 29 

Wanner C et al. N Engl J Med 2005; 353: 238–248 
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Patient Characteristics 

Blood Pressure† (mmHg) 

  Systolic BP     137.1 +24.5     136.8  +24.5 

  Diastolic BP     75.9 +12.8     75.6 +12.5   

Lipids† (mg/dL) 

 TC    176 +42    174 +43 

 LDL-C    100 +35     99 +34 

 HDL-C    45 +15     45 +16 

  TG    157 +95     154 +97    

hs-CRP* (mg/L)     4.8 (2.0-13.6)    5.2 (2.1-14.4) 
 

  Rosuvastatin    Placebo     
    n=1389   n=1384   

AURORA – Baseline characteristics 

†mean + standard deviation; *median (interquartile range) 

Fellstrom B, Jardine A, Schmeider R et al. N Engl J Med 2008:360; 1395-1407 



Placebo 

No. at risk: 

Rosuvastatin 1390 1152 962 826 551 148 

Placebo 1384 1163 952 809 534 153 

Cumulative 
incidence 
of primary 
endpoint 
(%) 

Years from randomization 

Rosuvastatin 

HR=0.96 (95% CI 0.84–1.11) 
p=0.59 
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Kaplan-Meier estimate of time to first major CV event 

AURORA – Results; primary endpoint 

Fellstrom B, Jardine A, Schmeider R et al. N Engl J Med 2008:360; 1395-1407 
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ALLHAT 



CARDS meta-analysis 

Am J Kidney Disease, 2009 



Intensive Lipid Lowering With Atorvastatin in Patients With Coronary 

Artery Disease, Diabetes, and Chronic Kidney Disease 

Shepherd J, et al. Mayo Clin Proc 2008;83(8):870-879 
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citation or publication 



 





The of the Study of Heart and Renal 

Protection (SHARP)  

Colin Baigent, Martin Landray  

on behalf of the SHARP Investigators 

 

Disclosure: SHARP was sponsored, designed, run, and analysed by the University 

of Oxford. Funding was received from Merck, the UK MRC, British Heart 

Foundation, and Australian NHMRC.  



SHARP: Eligibility 

 History of chronic kidney disease 

 not on dialysis: elevated creatinine on 2 occasions 

 Men: ≥1.7 mg/dL (150 µmol/L) 

 Women: ≥1.5 mg/dL (130 µmol/L) 

 on dialysis: haemodialysis or peritoneal dialysis 

 Age ≥40 years 

 No history of myocardial infarction or coronary revascularization 

 Uncertainty: LDL-lowering treatment not definitely indicated or 

contraindicated 



SHARP: Assessment of LDL-lowering 



SHARP: Baseline characteristics 
Characteristic Mean (SD) or % 

Age 62 (12) 
Men 63% 

Systolic BP (mm Hg) 139 (22) 

Diastolic BP (mm Hg) 79 (13) 

Body mass index 27 (6) 

Current smoker 13% 

Vascular disease 15% 

Diabetes mellitus 23% 

Non-dialysis patients only (n=6247) 

eGFR (ml/min/1.73m2) 27 (13) 

Albuminuria 80% 



SHARP: Compliance and LDL-C reduction            

at study midpoint 

Eze /simv Placebo 

Compliant 66% 64% 

Non-study statin 5% 8% 

Any lipid-lowering 71% 8% 

~2/3 compliance 

LDL-C reduction of 32 mg/dL with 2/3 compliance,  
equivalent to 50 mg/dL with full compliance 

 



SHARP: Main outcomes 

• Key outcome 

• Major atherosclerotic events (coronary death, MI, 
non-haemorrhagic stroke, or any revascularization) 

• Subsidiary outcomes 

• Major vascular events (cardiac death, MI, any 
stroke, or any revascularization) 

• Components of major atherosclerotic events 

• Main renal outcome 

• End stage renal disease (dialysis or transplant) 
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Risk ratio 0.83 (0.74 – 0.94)  
Logrank 2P=0.0022  

Placebo  

Eze/simv  

SHARP: Major Atherosclerotic Events 
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Mean LDL cholesterol difference 
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(5 trials) 
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CTT: Effects on Major Atherosclerotic Events 



SHARP    
   

Risk ratio & 95% CI Event Placebo Eze/simv 
(n=4620) (n=4650) 

Major coronary event  213  (4.6%)  230  (5.0%)  
Non-haemorrhagic stroke  131  (2.8%)  174  (3.8%)  
Any revascularization  284  (6.1%)  352  (7.6%)  

Major atherosclerotic event  526  (11.3%)  619  (13.4%)  16.5% SE 5.4  
reduction  
(p=0.0022)  

Other cardiac death  162  (3.5%)  182  (3.9%)  
Haemorrhaghic stroke  45  (1.0%)  37  (0.8%)  

Other major vascular events  207  (4.5%)  218  (4.7%)  5.4% SE 9.4  
reduction  
(p=0.57)  

Major vascular event  701  (15.1%)  814  (17.6%)  15.3% SE 4.7  
reduction  
(p=0.0012)  

0.6  0.8  1.0  1.2  1.4  
Eze/simv 

better  

Placebo 

better  



   

   

Risk ratio & 95% CI Placebo Eze/simv 

Eze/simv 
better  

Placebo 
better  

(n=4620) (n=4650) 

Non-dialysis (n=6247) 296  (9.5%)  373  (11.9%)  
Dialysis (n=3023) 230  (15.0%)  246  (16.5%)  

Major atherosclerotic event  526  (11.3%)  619  (13.4%)  16.5% SE 5.4  
reduction  
(p=0.0022)  

0.6  0.8  1.0  1.2  1.4  

SHARP: Major Atherosclerotic Events 

by renal status at randomization 

No significant heterogeneity between non-

dialysis and dialysis patients (p=0.25) 



SHARP: Effects in subgroups 

 Among 8384 patients originally randomized to eze/simv vs 

placebo, major vascular events risk ratio = 0.84 (95% CI 0.75 – 

0.93; p=0.0010) 

 Similar reductions in major atherosclerotic events in all 

subgroups studied (including  non-dialysis and dialysis patients) 

 



SHARP: Cause-specific mortality     
   

Risk ratio & 95% CI Event Placebo Eze/simv 

Eze/simv 
better  

Placebo 
better  

(n=4620) (n=4650) 

Coronary  91  (2.0%)  90  (1.9%)  

Other cardiac  162  (3.5%)  182  (3.9%)  

Subtotal: Any cardiac  253  (5.4%)  272  (5.9%)  7.4% SE 8.4  
reduction  
(p=0.38)  Stroke  68  (1.5%)  78  (1.7%)  

Other vascular  40  (0.9%)  38  (0.8%)  

Subtotal: Any vascular  361  (7.8%)  388  (8.4%)  7.3% SE 7.0  
reduction  
(p=0.30)  

Cancer  150  (3.2%)  128  (2.8%)  

Renal  164  (3.5%)  173  (3.7%)  

Other non-vascular 

Subtotal: Any non-vascular  668  (14.4%)  612  (13.2%)  8.6% SE 5.8  
increase  
(p=0.14)  

Unknown cause  113  (2.4%)  115  (2.5%)  

Total: Any death  1142  (24.6%)  1115  (24.1%)  
1.9% SE 4.2  
increase  
(p=0.65)  

0.6  0.8  1.0  1.2  1.4  

354 (7.6%)  311 (6.7%)  



PLANET I & II 

 PLANET I : Prospective Evaluation of Proteinuria and 
Renal Function in Diabetic patients with Progressive 
Renal Disease 

 

 PLANET II : Prospective Evaluation of Proteinuria 
and Renal Function in Non Diabetic patients with 
Progressive Renal Disease  



de Zeeuw D. 2010 European Renal Association-European Dialysis 
and Transplant Association Congress; June 27, 2010; Munich, 

Germany. 

PLANET I: Summary of renal adverse events (%)   

Adverse event  

Rosuvastatin 
10 mg/day 
(n = 116)  

Rosuvastatin 
40 mg/day 
(n = 123)  

Atorvastatin 
80 mg/day 
(n = 110)  p 

Any renal 
adverse event  

7.8 9.8 4.5 NS 

Acute renal failure  0.0 4.1 0.9 <0.05 

Serum creatinine 
doubling  

0.0 4.9 0.0 <0.01 

Serum creatinine 
doubling or acute  
renal failure  

0.0 7.3 0.9 <0.01 



   

   
Risk ratio & 95% CI Event Placebo Eze/simv 

Eze/simv 

better  

Placebo 

better  

(n=3130) (n=3117) 

Main renal outcome 

End-stage renal disease (ESRD)  1057  (33.9%)  1084  (34.6%)  0.97 (0.89-1.05)  

Tertiary renal outcomes 

ESRD or death  1477  (47.4%)  1513  (48.3%)  0.97 (0.90-1.04)  

ESRD or 2 x creatinine  1190  (38.2%)  1257  (40.2%)  0.94 (0.86-1.01)  

0.6  0.8  1.0  1.2  1.4  

SHARP: Renal outcomes 



SHARP: Cancer incidence  
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Placebo  

Eze/simv  

Risk ratio 0.99 (0.87 – 1.13)  
Logrank 2P=0.89 

Years of follow-up  



SHARP: Safety 

Eze/simv 
(n=4650) 

Placebo 
(n=4620) 

Myopathy 

CK >10 x but ≤40 x ULN 17 (0.4%) 16 (0.3%) 

CK >40 x ULN 4 (0.1%) 5 (0.1%) 

Hepatitis 21 (0.5%) 18 (0.4%) 

Persistently elevated ALT/AST >3x ULN 30 (0.6%) 26 (0.6%) 

Complications of gallstones 85 (1.8%) 76 (1.6%) 

Other hospitalization for gallstones 21 (0.5%) 30 (0.6%) 

Pancreatitis without gallstones 12 (0.3%) 17 (0.4%) 



SHARP: Conclusions 

 No increase in risk of myopathy, liver and biliary disorders, 

cancer, or nonvascular mortality 

 No substantial effect on kidney disease progression 

 Two-thirds compliance with eze/simv reduced the risk of 

major atherosclerotic events by 17% (consistent with meta-

analysis of previous statin trials) 

 Similar proportional reductions in all subgroups (including 

among dialysis and non-dialysis patients) 

 Full compliance would reduce the risk of major 

atherosclerotic events by one quarter, avoiding  30–40 events 

per 1000 treated for 5 years  
 



Ευχαριστώ για την προσοχή σας! 


