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Terapia d’associazione 

• La terapia di combinazione rappresenta una strategia

terapeutica ben consolidata in numerose patologie quali

cardiovascolari, infezioni ed in ambito oncologico

• Le aumentate conoscenze sulla fisiopatologia e sulla

patogenesi di numerose patologie hanno, a tutti gli effetti,

sottolineato l’intelligenza farmacologica di un intervento che

prevede l’associazione di principi attivi che possono interessare

diversi meccanismi alla base delle patologie stesse

• Lo scopo e’ quello di ottimizzare l’intervento terapeutico sia per

un’aumentata efficacia sia per minimizzare le resistenze e gli

eventi avversi associati alle alte dosi delle mono-terapie



Management of  Dyslipidemia

 1st line therapy : 

Statins

 2nd line therapy : 

Add-on or combination therapies

Other classes of drugs : 

CAI (ezetimibe), BAS, PCSK9 inhibitors

Alberico L. Catapano et al. Eur Heart J 2016;eurheartj.ehw272



Individual LDL-C % Response to 
Atorvastatin 10mg/day 

Pedro-Botet J et al. Atherosclerosis 158 (2001) 183-193



Waterfall plot for participants allocated to rosuvastatin 20 mg for % 
change in LDL-C and incident event rates in JUPITER trial

Ridker PM et al Eur Heart J. 2016 Feb 24



Lipids in Health 

and Disease 

2005, 4:16



Ridker P et al March 17, 

2017, at NEJM.org



Future development of lipid-lowering drugs

• NPC1L1 (Ezetimibe)

• CETP inhibition   

(Anacetrapib*, Evacetrapib*)

• Fibrates

Further 

LDL-C Combined

LDL-C

HDL-C

Combined

HDL-C

TG     

• PCSK9 inhibition

(Monoclonal Ab*)

• ApoB-100 Antisense 

oligonucleotides

• Lopitamide

Statin 

therapy

Modified from Landmesser U Eur Heart J. 2013 ;34(17):1254-7

• ApoCIII Antisense 

oligonucleotides

• Gene Therapy for

LPL deficiency
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1 Reduction of hepatic cholesterol

2 Increased LDL receptor expression

3 Increased clearance of plasma LDL-C

Together, ezetimibe in combination 

with a statin provides:

LDL-C

NPC1L1 = Niemann-Pick C1-like 1; HMG-CoA = 3-hydroxy-3-methylglutaryl acetyl coenzyme A; CMR = chylomicron remnant.
1. Grigore L et al. Vas Health Risk Manag. 2008;4:267–278. 
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Ezetimibe and Statins Have Complementary 

Mechanisms of Action1
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Desired pharmacological effect

Dose of Statin (mg/day)
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Statin: dose-effect relationship

Adapted from Rowland M et al., Clin. Pharmacokin.: Concepts and Applications. 2nd Ed. Philadelphia, Lea & Febiger, 1989
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10/10 mg
(n=87)

–46%*

10 mg
(n=79)

–31%

10/20 mg
(n=86)

–51%*

20 mg
(n=89)

–35%

10/40 mg
(n=89)

–55%*

40 mg
(n=90)

–42%

10/80 mg
(n=91)

–61%*

80 mg
(n=87)

–46%

*p<0.001 vs. corresponding dose of simvastatin 

Adapted from Goldberg AC et al. Poster presentation at the 53rd ACC, March 7–10, 2004.
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Kosoglou et al. Atherosclerosis. 2000;151:135.
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There is a negative correlation between the LDL-C 
response to statins and the response to Ezetimibe

Pisciotta L et al. Atherosclerosis 2006



Effect of a negative correlation between the LDL reduction of two drugs on the 

final variance of LDL reduction induced by the combination of the two drugs

Atherosclerosis 240 (2015) 482e489. Supplementary data



Plot of the IMPROVE-IT Trial Data and Statin 

Trials for Change LDL-C vs Clinical Benefit

Cannon CP et al. N Engl J Med 2015;372:2387-2397



Future development of lipid-lowering drugs

• NPC1L1 (Ezetimibe)

• CETP inhibition   

(Anacetrapib*, Evacetrapib*)

• Fibrates 

Further 

LDL-C Combined

LDL-C

HDL-C

Combined

HDL-C

TG     

• PCSK9 inhibition

(Monoclonal Ab*)

• ApoB-100 Antisense 

oligonucleotides

• Lopitamide

Statin 

therapy

Modified from Landmesser U Eur Heart J. 2013 ;34(17):1254-7

• ApoCIII Antisense 

oligonucleotides

• Gene Therapy for

LPL deficiency
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Fibrates: Mechanism of Action

Fibrates

Nuclear

Membrane

Nuclear

Receptor PPAR alpha

PPAR:Peroxisome proliferator-activated receptor

TARGET GENE

Nuclear

Receptor

TARGET GENE

Anti-inflammatory 

properties

GENE Repression

Lipid metabolism

Glucose metabolism

GENE Activation



Percentage Changes at Endpoint from Baseline Values after 24 Weeks 

of Double Blind Study vs Placebo (Plb)

Total Cholesterol -17.5 -0.4 -15.8 +4.6

LDL Cholesterol -20.3 +0.4 -6.1 -0.5

HDL Cholesterol +11.1 -1.2 +15.3 -3.5

Total Triglycerides -37.9 -4.2 -44.6 +22.3

LDL/HDL Cholesterol -27.1 -1.9 -13.3 0.0

VLDL Cholesterol -38.4 -2.5 -52.7 +8.4

Feno Plb Feno Plb

n=92 n=88 n=24 n=22

Type IIa (%) Type IIb (%)

Effects of Fenofibrate on Plasma Lipids

Double-Blind, Multicenter Study in Patients 

with Type IIa or IIb Hyperlipidemia

Brown WV, et al. Arteriosclerosis. 1986; 6:670-678. 

P<0.01 except for LDL-C in Type IIb, where 

P>0.10



Rosenblit PD Curr Cardiol Rep (2012) 14:112–124

Cardiovascular event risk reduction in large 

monotherapy fibrate clinical trials



• La terapia dovrebbe essere intrapresa contemporaneamente alla 

modifica dello stile di vita nei pazienti a rischio molto alto con livelli 

di C-LDL >70 mg/dL e in quelli a rischio alto con livelli di LDL-C 

>100 mg/dL

• L’uso dei farmaci ipolipemizzanti deve essere continuativo

• E’ sempre necessario assicurare l’ottimizzazione del dosaggio della 

statina prima di prendere in considerazione la sua sostituzione o la sua 

associazione

• Per i pazienti con dislipidemia aterogenica (TG>200 mg/dl, HDL<34 

mg/dl) e per quelli con ipertrigliceridemia i farmaci di seconda linea 

da somministrare in associazione alle statine sono i fibrati. Tra questi, 

il farmaco di prima scelta è il fenofibrato per la maggiore sicurezza di 

uso nei pazienti in terapia con statine; la combinazione di statine e 

gemfibrozil è invece associata ad un aumentato rischio di miopatia







NUMBER OF REPORTS OF RHABDOMYOLYSIS 

FOR FIBRATE/STATIN THERAPIES (1998 to 2002)

Jones PH et al, Am J Cardiol, 95:120-122, 2005



Pharmacokinetic Interactions 

Between Statins and Fibrates

Alberto Corsini, PhD, Stefano Bellosta, PhD, and Michael H. Davidson, MD,

Am J Cardiol 2005;96[suppl]:44K–49K



Drug Metabolism and Disposition 2002; Vol 30, N.5:505-512

Metabolic Pathways of Statins



Plasma concentration of simvastatin and simvastatin acid after oral 

dose simvastatin following a 3-day pretreatment with gemfibrozil

J T Backman et al. Clin Pharmacol Ther 2000:68:122-9



A.J. Bergman et al., Journal of Clinical Pharmacology 2004;44:1054-1062

Mean plasma concentration-time profiles of simvastatin and 

simvastatin acid following multiple oral doses of 80mg simvastatin 

with or without multiple oral doses of 160mg fenofibrate (n = 12)



A.J. Bergman et al., Journal of Clinical Pharmacology 2004;44:1054-1062

Mean plasma concentration-time profiles of fenofibric acid following 

multiple oral doses of 160mg fenofibrate with or without multiple 

oral doses of 80mg simvastatin (n = 12)



5,518 
patients

with T2DM

Mean 4.7-year follow-up

Simvastatin 20-40 mg 

+ Placebo

(n=2,753)

Simvastatin 20-40 mg 

+ Fenofibrate 160 mg** 

(n=2,765)

Ginsberg HN et al. Am J Cardiol 2007;99(12A):56i-67i.
ACCORD Study Group. N Engl J Med. 2010. Epub.

*According to patients’ LDL-C levels and CVD history
**Bioequivalent to 200 mg micronised and 145 mg nanocrystal. Patients whose eGFR was 30-50 
mL/min/1.73 m2 received a lower dose of fenofibrate, corresponding to 1/3 of the normal daily dose

Month 1

Simvastatin 
20-40 mg*

ACCORD Lipid 
Evaluating the effects on macrovascular events 

of fenofibrate/simvastatin combination therapy



Adverse events, no. (%)
Simvastatin + 
Fenofibrate

(N=2765)

Simvastatin 
+ Placebo
(N=2753)

p value

Out of the ordinary severe muscle 

aches/pains:

Regardless of CK 1110 (40%) 1115 (41%) 0.81

Plus CK > 5 X ULN 7 (0.3%) 8 (0.3%) 0.79

Plus CK > 10 X ULN 1 (0.04%) 2 (0.07%) 0.56

Any non-hypoglycemic SAE 54 (2.0%) 43 (1.6%) 0.27

Any myopathy/myositis/ rhabdomyolysis 

SAE
4 (0.1%) 4 (0.1%) 1.00

Any hepatitis SAE 3 (0.1%) 0 (0.0%) 0.18

Any SAE attributed to lipid meds 27 (1.0%) 19 (0.7%) 0.24

ACCORD Lipid
No difference in serious adverse events

between groups during follow-up

ACCORD Study Group. N Engl J Med March 14, 2010. Epub.





Therapeutic flow-chart for management of patients with statin-

associated muscle symptoms

Eur Heart J. 2015 

Feb 18. 

Fenofibrate can 

lower LDL-C by 15–

20% in patients with 

high baseline levels 

who do not have 

concomitant 

hypertriglyceridaem

iaThis fibrate is 

easy to take, and 

has shown an 

excellent safety

record in the 

Accord trial



EFFECTIVENESS AND TOLERABILITY 

OF SIMVASTATIN PLUS FENOFIBRATE

FOR COMBINED HYPERLIPIDEMIA 

(The SAFARI Trial)

S.M. Grundy et al., Am. J. Cardiol., 95: 462-468, 2005



CHANGE FROM BASELINE IN LIPID PARAMETERS

S.M. Grundy et al., Am. J. Cardiol., 95: 462-468, 2005



Il valore delle associazioni precostituite



Adesione al trattamento (A) e persistenza 

nelle terapie combinate (B): effetto della 

FDC vs le mono-terapie 



Hypertension. published online January 20, 2014;

Effetto della sostituzione delle

mono-terapie a FDC

sull’adesione al trattamento

nell’intera popolazione (A) e nei

pazienti caratterizzati da un

numero ulteriore di farmaci anti-

ipertensivi utilizzati (B)



Mancia G et al. Eur HJ 2013 : 34(28): 2159-219











Bezafibrate Ciprofibrate Clofibrate Fenofibrate Gemfibrozil 

Oral 

bioavailability (%)

100 100 60 100

Volume of 

distribution

17L 14.5L 0.89- L/kg

t½ in healthy 

volunteers (h)

1.5-3.0 81 15 19-27 1.3

t½ in patients with 

renal failure (h)

9.2 172 30-110 143

Protein binding 

(%)

95 99 96 >99 98

Route of 

elinimation

Renal Renal Renal Renal Renal 

(unchanged) (metabolites) (glucuronide) (glucuronide)

Abbreviation: t½=half-life

Comparison of Pharmacokinetic Properties of Fibric 

Acid Derivatives (Immediate-Acting Forms)

David B. Miller and J. David Spence, Clin Pharmacokinet 1998 Feb 34 (2):155-162 





Parameter Atorva Rosuva Fluva Fluva XL Lova Prava Simva 

Hepatic 
extraction (%) 

> 70 63 > 68 > 68 > 70 46 - 66 78 - 87 

Metabolism CYP3A4 biliar 

CYP2C9,     
2C19 (minor) 

CYP2C9 CYP2C9 CYP3A4 Sulfation CYP3A4 

Systemic 
metabolites 

Active Active (minor) Inactive Inactive  Active Inactive Active 

Clearance 
(ml/min) 

291.6 805 1131.6 4433 303-
1166 

945 525 

ClR ml/min - 226  -  -  -  >400 - 

 
Adapted from Corsini et al. 1999 Pharmacol Ther 84: 413-428

Clinical Pharmacokinetics of Statins
Metabolism









Cardiovascular Therapeutics 33 (2015) 329–337







Effect of the low dose of 

FDC feno/simva (A) and 

high dose of FDC 

feno/simva (B) on the % 

change from baseline of 

TG, LDL-C, and HDL-C after 

12 weeks of treatment





Combined lipid-lowering therapy

Drug class
LDL-C

Decrease (%)

HDL-C

Increase (%)

TG

Decrease (%)

Statin

Ezetimibe

Feno

++++ + ++

+++ + +

+ ++ ++++

Non-HDL-C

Decrease (%)

+++

+


