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IHD mortality (33 744 deaths) versus total cholesterol 

 

Prospective Studies Collaboration Lancet 2007; 370: 1829–39 



IHD mortality (3020 deaths) versus (A) HDL cholesterol; (B) non-

HDL cholesterol; and (C) total/HDL cholesterol 

Prospective Studies Collaboration Lancet 2007; 370: 1829–39 





Ann Intern Med. 2010;153:137-146. 





Causes of arterial aging 

Lee HY and Oh BH  Circ J 2010; 74: 2257 – 2262 
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Statine e Anziano 
 

  - Farmacocinetica 

 

 - Effetti 

– sui lipidi  

– Non-lipidici 

 - Dimostrazione di benefici a lungo termine sulla   salute 
e sulla sicurezza 



Percentuale dei parametri fisiologici riscontrabili, in media, 

in relazione all’età 

maximal breathing capacity (); renal plasma flow by para-amino hippurate clearance 

(); renal plasma flow by diodrast clearance (); vital capacity (); glomerular 

filtration rate by inulin clearance (); cardiac index ().  



Clearance (antipyrine) in funzione dell’età in 

307 volontari sani (uomini 18/92 anni) 

Mayersohn MB, 1994 



Henry Y. Pan et al., The Annals of Pharmacotherapy, 1993;27:1029-1033 

Mean serum concentration of pravastatin 0-48 hours after a single 

20-mg dose in elderly and young men (top), and in elderly women 



Plasma concentrations of rosuvastatin (40mg) by age 

Time (Hours) 

Martin PD et al., Journal of Clinical Pharmacology, 2002;42:1116-1121 

 

 

Young  

Elderly   



Donald M. Gibson et al., J Clin Pharmacol 1996;36:242-246 

Concentration-time profiles of atorvastatin in healthy young 

and elderly participants after 20-mg atorvastatin  
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LDL Cholesterol: Adjusted Mean Percent Change From 

Baseline Characteristics Showing Treatment Group Interactions 

                                                                   Adjusted mean percent change from baseline ±SEM: 

                                                                     lovastatin (mg/day)  

Patient characteristic: 

(probability value) 

Placebo     

[% (SEM)] 

20 qpm 

[% (SEM)] 

40 qpm 

[% (SEM)] 

20 bid 

[% (SEM)] 

40 bid 

[% (SEM)] 

Sex/age intercation (p=0.019, df=4) 

Men 

      45 years old +0.3 (0.5) -22.8 (0.5) -29.0 (0.5) -33.2 (0.5) -39.3 (0.5) 

      65 years old -0.1 (0.5) -25.2 (0.5) -31.1 (0.5) -34.0 (0.5) -40.9 (0.5) 

Women 

      45 years old -0.3 (0.9) -22.0 (0.8) -28.8 (0.9) -30.7 (0.9) -38.4 (0.8) 

      65 years old +0.6 (0.6) -25.5 (0.6) -32.7 (0.5) -36.1 (0.6) -42.8 (0.6) 

Charles L. Shear et al., Circulation 1992;85:1293-1303 



Mean percent LDL-C lowering ability of statins by age. 

Chamberlin W and  L Baker Clinical Interventions in Aging 2015:10  



% of change from treated baseline in LDL cholesterol  

Pearson T et al. Am J Cardiol  2010;105:656–663 



Findings in Older Subjects in Clinical Trials of Lipid-

Modifying Drug Therapy 

Note: RRR= relative risk reduction. See text for full names of trials 

* RRR for combined secondary end point of CHD death, nonfatal MI, and confirmed stroke.                                    

† The HPS enrolled many types of high-risk patients, 35% of whom had not experienced a prior coronary event.                                                                                                                                         

‡ RRR for combined primary end point of CHD death, nonfatal MI, and fatal and nonfatal stroke.                           

§ 57M, 62F; upper limit 73. 

“Rationale for control of dyslipidemia”: the ILIB Lipid Handbook for Clinical Practice; Dislipidemia and Coronary Heart 3rd Edition 



Tatu A. Miettinen  et al., Circulation 1997;96:4211-4218 

Kaplan-Meier survival curves for women, men, patients age 65 

years of age, and patients age <65 years of age for the proportion 

of patients remaining free of any major coronary event  
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Cholesterol Treatment Trialists’ (CTT) Collaboration 

Lancet, November 9th, 2010; 6736(10) 61545-0 



Effects on major vascular events per 1·0 mmol/L reduction in LDL 

cholesterol, by baseline prognostic factors 

Cholesterol Treatment Trialists’ (CTT) Collaboration Lancet, November 9th, 2010 



The Lancet May 17 2012; 673: 60367-5 







The survival benefits that pts allocated to simvastatin accrued during the double-blind 

period of the 4S study are still persisting during the long-term follow-up (10.4 years)  

4S Study : 10-year follow-up 

Clinical benefits manteined over time  

Cardiovascular Mortality 

Coronary Mortality 

T.E.. Strandeberg et al. For the 4S Group “Mortality and Incidence of cancer during 10-year follow-up of the  
Scandinavian Simvastatin Survival Study (4S)” THE LANCET 2004; 364: 771-777 

Cancer Mortality 



Lancet 

2011; 378: 

2013–20 

First major vascular event during 

total follow-up period 



•Long-term (lifetime) clinical and 

economic benefits of statin-based LDL 

lowering 

 

• 20 years of follow up (WOSCOPS) 
 

• Chris J Packard, Ian Ford, Heather Murray, Colin McCowan 

• University of Glasgow 



Long term follow up in statin studies 

WOSCOPS experience 

CHD mortality All cause mortality 



Assessing long term (lifetime) benefits of LDL 

lowering 

 
Hospitalization rates for key CVD outcomes 
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 Secondary Prevention 

 Primary Prevention 

Rx - Statin therapy 
PRA – pravastatin 
ATV - atorvastatin 

200 
(5.2) 

PROVE-IT - PRA 

PROVE-IT – ATV 

Adapted from Rosensen RS. Exp Opin Emerg Drugs 2004;9(2):269-279 

LaRosa JC et al. N Engl J Med 2005;352:e-version 

TNT – ATV10 

TNT – ATV80 

LDL cholesterol lowering and benefit in 

clinical trials 

JUPITER -RSV 
JUPITER - Placebo 



New EAS/ESC Guidelines 

 

•New and more aggressive LDL levels 

 

•New CV risk classification, more patients are now 

 candidates to LDL<70mg/dl  



SCORE chart: 10-year risk of fatal cardiovascular disease (CVD) 

in countries at high CVD risk in countries at low CVD risk 

European Heart Journal 2012;33:1635–1701 



Recommendations for treatment of dyslipidaemia in the elderly 

Reiner Z et al. 

Eur H J 

(2011) 32, 

1769–1818 



Side effects and interactions 
The safety and side effects of statins are a matter of special concern  

• co-morbidities 

• multiple medications 

• altered pharmacokinetics and pharmacodynamics. 

Statin–drug interactions are a concern primarily because of their 

potential to increase statin-associated side effects such as myopathy 

 

Adherence 
Cost, adverse effects, coronary events occurring despite being on lipid-

lowering agents, and the perception that the drug is not beneficial may be 

the reasons for non-compliance.  

Improving patient understanding of CV risk and potential benefits of 

persistence with statin therapy may further enhance compliance. 

The elderly 

Reiner Z et al. Eur H J (2011) 32, 1769–1818 



Evidence for treatment above the age of 80–85 

years is very limited, and clinical judgement should 

guide decisions in the very old 

Reiner Z et al. Eur H J (2011) 32, 1769–1818 

The elderly 



CORE CONCEPTS (1) 

• Value of the Art of Medicine. The new guidelines allow room for 
individualizing primary prevention on the basis of shared decision making 
between the patient and clinician. Encouraging patient-clinician dialogue is a 
virtue of this guidelines. Finding time  for these risk discussions will be 
challenging. 

• Statins as First-Line Pharmacological Therapy. Based on trial 

data from more than 170 000 patients.  Identifies 4 statin benefit groups 
 
 

• Expanding the Scope of Prevention. From CHD to atherosclerotic CV, adding 
stroke to the risk calculator. 
 

 

Circulation November 12, 2013 



Major recommendations 

for statin therapy for 

ASCVD prevention 

Stone NJ, et al. 

jacc.2013.11.002 

   

In individuals with clinical ASCVD >75 

years of age, it is reasonable to evaluate 

the potential for ASCVD risk-reduction 

benefits and for adverse effects and 

drug–drug interactions   

and  

to consider patient preferences when 

initiating a moderate- or high-intensity 

statin. 

It is reasonable to continue statin 

therapy in those who are tolerating it. 





Cynthia A. Jackevicius et al., JAMA 2002;288:462-467 



Baseline patient characteristics 

Cynthia A. Jackevicius et al., JAMA 2002;288:462-467 



Survival curves for adherence with statins in 3 cohorts 

Cynthia A. Jackevicius et al., JAMA 2002;288:462-467 



Estimates of Time to Death for Statin  Users According to 

Adherence Level 

Rasmussen JN et al. JAMA. 2007;297:177-186 



Factors affecting the response 
to statins 

poor compliance 

background diet 

dose and uptitration of drug 

concomitant drug therapy 

Extrinsic factors 
(extraneous influences) 

Intrinsic factors 
(genetically-determined) 

LDL-receptor gene mutations 

apo-B-100 gene mutations 

 

 

CYP/transporter polymorphism  

apoE polymorphism 

 

 

rate of cholesterol biosynthesis 

rate of cholesterol absorption 



Muscular symptoms were reported in 10% of  

statin treated patients and led to discontinuation in 

30% of the symptomatic patients 

Nutrition, Metabolism & Cardiovascular Diseases 1-5, 2012 in press 



 

• Increasing dose 

• Increasing concentration: 

• Increasing age, female 

• CYP450 interactions (pharmacokinetic) 

• Clinical conditions: 

• Poly-therapy 

• Transplanted  

• Diabetes  

• Hypothyroidism 

• History of muscular symptoms after LLT 
 

Risk Factors for Myopathy/Myalgia 







Therapeutic flow-chart for management of patients with statin-

associated muscle symptoms 

Eur Heart 

J. 2015 

Feb 18.  





Primary and secondary analysis 



Feb 28, 2012 

• Increases in blood sugar levels (hyperglycemia) 
have been reported with statin use.  

• Patients being treated with statins may have a small 
increased risk of increased blood sugar levels and 
of being diagnosed with type 2 diabetes mellitus.  



Risk greater with increasing age 

Sattar N et al. Lancet. 2010;375:735-42 



Meta-analysis of New-Onset Diabetes and First  

Major CV Events in 5 Large Trials Comparing 

Intensive- to Moderate-Dose Statin Therapy 

Preiss et al. JAMA 2011; 305: 2556-64 

     NTT/yr 155 for CV events 

     NNH/yr 498 for new-onset diabetes 



Numero di farmaci utilizzati dagli 
anziani in alcuni paesi europei 

Numero medio di farmaci/persona (età media 74.7 + 6 

anni)  

– Svezia           7.6 (SD + 2.9) 

– Danimarca    6.8 (SD + 2.3) 

– Germania   7.5 (SD + 2.7) 

– Portogallo   6.5 (SD + 2.0) 

– Irlanda del Nord 6.2 (SD + 2.0) 

– EIRE                    6.6 (SD + 2.2) 

 

 
Kuopio Centre of Geriatric Nutrition and Drug Research 







INCIDENZA DI ADR IN RELAZIONE AL 

NUMERO DI FARMACI PRESCRITTI 
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May  FE et al. Clin Pharmacol Ther 1977; 22: 322 



ADVERSE DRUG REACTIONS AS A FUNCTION OF 
INCREASING AGE 

Brandt N, Adv Stud Med, 6(4): 182-188, 2006 



Statins Pharmacokinetic Properties 

Fermentation-
derived 

Synthetic 

Properties Simva Prava Fluva Atorva Rosuva Pita 

Absorption (%) 60-80 34 98 30 50 75 

Bioavailability (%) 5 18 19-29 12 20 51 

Half-life (h) 2-3 1.3-2.8 0.5-2.3 15-30 20.8 13 

Protein Binding 
(%) 

94-98 43-55 >99 80-90 88 >99 

Metabolic 
Clearance 

3A4 multiple 2C9 3A4 
2C9, 
2C19 
biliar 

2C9,2C8 
biliar 

Corsini A, Bellosta S. Exp Rev Clin Pharmacol 2008; 

Corsini A and Ceska R Cur Med Res & Op  27: 1551–1562;; 2011 
 



Human Cytochrome P450 Isoenzymes Known to Oxidize 

Clinically Used Drugs 

Modified from: Brower et al., In: Evans W.E. (Ed). Applied Pharmacokinetics.  

Principles of Therapeutic Drug Monitoring, 3rd ed., 1992 

CYP2C9 CYP2C19 CYP2D6 CYP3A4 

Alprenolol 
Diclofenac 

Fluvastatin 

Hexobarbital 
N- desmethyldiazepan 

Tolbutamide 

Warfarin 

Rosuvastatin 

Pitavastatin 

(also CYP2C8) 

Diazepan 

Ibobrufen 

Mephenytoin 
Methylphenobarbital 

Omeprazol 
Proguanyl 
Phenytoin 

Rosuvastatin 

Amitriptyline 

Bufaralol 
Codeine 

Debrisoquine 

Dextromethorphan 

Encainide 

Flecainide 

Imipramine 

Metoprolol 
Mibefradil 
Nortriptyline 

Perhexiline 

Perphenazine 

Propafenone 

Propanolol 
Sparteine 

Thioridazine 

Timolol 

Amiodarone 

Atorvastatin 

Cerivastatin 

Clarithromycin 

Cyclosporine A 

Diltiazem 

Erythromycin 

Ketoconazole 

Itraconazole 

Lovastatin 

MIbefradil l 
Midazolam 

Nefazodone 

Nifedipine 
Protease inhibitors 

Quinidine 

Sildefanil 
Simvastatin 

Terbinafine 

Verapamil 
Warfarin 



Selected Drugs That May Increase Risk of Myopathy and 

Rhabdomyolysis When Used Concomitantly With Statins 

 

Bellosta S and Corsini A Expert Opin Drug Saf. 2012 Nov;11(6):933-46 



Ann Intern Med. 2015;162:533-541 



J Am Geriatr Soc. 2014 May;62(5):943-5 



New clinical trials are required to understand 

whether older adults should take statins to prevent 

heart attacks and related problems 

Hankey GJBMJ 2015;350:h2568 


