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Pathogenesis of atherosclerosis

TL: Libby P. Braunwald’s Heart Disease, 2015, 10th ed, Elsevier Saunders, p 873-889
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Risk factors of atherosclerosis

Smoking

Hypertension

↑ LDL-C, ↓ HDL-C, ↑ TG

Metabolic syndrome; Insulin resistance; Diabetes
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Impact of LDL-C level

– An increase of 1% LDL-C may raise > 2%  of 

coronary artery disease in 6 years 

– A decrease of 10 mg/dL LDL-C may cause 5.4% 

reduction of CV risk factors in 5 years 

LDL-C = low-density lipoprotein cholesterol; CAD = coronary artery disease.

Wilson PW. Am J Cardiol. 1990;66:7A-10A. 

Cholesterol Treatment Trialists’ (CTT) Collaborators. Lancet. 2005;366:1267-1278.
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Prevalence of mixed dyslipidemia

Mixed Dyslipidemia:

1. Low HDL-C levels

• Men <40 mg/dL

• Women <50 mg/dL

2. High TG levels

• >150 mg/dL

3. Small, dense LDL particles

*Population of approximately 8500 community-

dwelling men with known CHD;  TGs in this

study = levels >200 mg/dL.

†Survey data for US adult population, 1988-94.

‡Population of US statin-treated patients with CHD

or CHD risk equivalents and well-controlled LDL-C levels.

HDL-C = high-density lipoprotein cholesterol; TG = triglyceride; VA-HIT = Department of 

Veterans Affairs HDL Intervention Trial.

Fazio S. Clin Ther. 2008;30:294-306. Rubins HB. Am J Cardiol. 1995;75:1196-1201. Alsheikh-Ali 

AA. J Am Coll Cardiol. 2007;49(suppl A):A389.  Ford ES. JAMA. 2002;287:356-359. Jacobson 

TA. Diabetes Obes Metab. 2004;6:353-362.

VA-HIT* NHANES III
†

Alsheikh-Ali 

et al
‡
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Low LDL-C and 

low Triglyceride: 

target treatment 

after ACS

Increased risk of CVD due to 

hypertriglyceridemia
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Characteristic of mixed dyslipidemia

Increased total cholesterol and triglyceride

⁭ ↑ LDL-C, ↑ ⁭⁭LDL apo B, ↑ small dense Lpa

⁭↑ VLDL-C, ↑ VLDL triglycerids,↓- HDL-C

Clinical:

– Obesity

– Metabolic syndrome

– Diabetes

TL: Genest J et al. Braunwald’s Heart Disease, ed by Libby, Bonow, Mann, Zipes; Saunders Elsevier 2008, 8
th

ed.p. 

1071- 1091 
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8Keech AC et al, Lancet 371:117-25, 2008

± LDL

Small, dense

LDL

↑ TG

↓ HDL-C

Metabolic Syndrome

FCHL

Type 2 Diabetes

Diabetic dyslipidemia    
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CVD prevention: reduced-risk treatment

From TNT and PROVE-IT on optimal LDL-

C (70 mg/dL) the contribution of 

persistently low HDL-C (<40 mg/dL) and

high TG (>200mg/dL) to the CV residual 

risk is around

25-40%

- Statin, Statin+Ezetimibe

-Combination therapy

Statin and Fibrate, Statin and Nicotinic Acid, 

Statin and Fish Oil …..

TARGET

The Lower

The Better

TGHDL-C

LDL-

C

LDL-

C
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The 2016 ESC/EAS Guidelines for the 
Management of Dyslipidemias
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Recommendations for lipid analyses in CVD risk estimation
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Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for 

the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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Treatment targets and goals for CVD prevention

12Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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Impact of specific lifestyle changes on lipid level
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Source: Catapano AL, et al. 2016 ESC/EAS Guidelines 

for the Management of Dyslipidemias. Eur H J, Aug 27, 

2016
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Dietary recommendations to lower LDL-c and improve the 

overall lipoprotein profile

14Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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Drugs for treatment of 

hypercholesterolemia
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A systematic review and meta-analysis of the therapeutic equivalence of statins. ATOR: atorvastatin; FLUVA: 

fluvastatin; LOVA: lovastatin; PRAVA: pravastatin; SIMVA: simvastatin; ROSU: rosuvastatin; PITA: pitavastatin.

Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for the Management of Dyslipidemias. Eur H J, Aug 27, 2016



Management of Dyslipidemia: role of Fenofibrate

Recommendations for 

the pharmacological 

treatment of 

hypercholesterolaemia

17Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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Possible causes of 

hypertriglyceridaemia
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Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for 

the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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Recommendations for 

drug treatments of 

hypertriglyceridaemia
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Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for 

the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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Summary of the efficacy of drug combinations for 

the management of mixed dyslipidaemias
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Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for 

the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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Recommendations if drug treatment of 

low HDL-C is considered

21Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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Management of dyslipidaemia in different clinical settings

22Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for the Management of Dyslipidemias. Eur H J, Aug 27, 2016

Dutch Lipid Clinic Network diagnostic criteria for familial hypercholesterolaemia
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Summary of dyslipidaemia in metabolic syndrome and in 

type 2 diabetes

23Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for the Management of Dyslipidemias. Eur H J, Aug 27, 2016

apoB: apolipoprotein 

B; MetS:  metabolic 

syndrome; TG: 

triglycerides; TRLs: 

triglyceride-rich 

lipoproteins.
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Recommendations for the treatment of 

dyslipidaemia in diabetes
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apoB: apolipoprotein B; CKD: chronic kidney disease; CVD: cardiovascular disease; HDL-C: high-density lipoprotein-

cholesterol; LDL-C: low-density lipoproteincholesterol; MetS: metabolic syndrome; TG: triglycerides. 

Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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Recommendations for lipid-lowering therapy in patients with 

ACS and patients undergoing PCI
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ACS: acute coronary syndrome; NSTE-ACS: non-ST elevation acute coronary syndrome; PCI: percutaneous coronary 

intervention; PCSK9: proprotein convertase subtilisin/kexin type 9. 

Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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Recommendation for the treatment of dyslipidaemia in 

autoimmune diseases

26Source: Catapano AL, et al. 2016 ESC/EAS Guidelines for the Management of Dyslipidemias. Eur H J, Aug 27, 2016
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2017 AACE and EAS Lipid Guidelines
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Atherosclerotic CVD Risk Categories and LDL-C Treatment Goals

28Source: Baer J. AACE and EAS Lipid Guidelines. J Am Coll Cardiol, Aug 11, 2017.
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Primary Lipid Lowering Drug Classes

29Source: Mogni S. AACE Guideline 2017: Management of Dyslipidemia and Prevention of Atherosclerosis. Mar 6, 2017.
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Fibrates

30Source: Mogni S. AACE Guideline 2017: Management of Dyslipidemia and Prevention of Atherosclerosis. Mar 6, 2017.
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Combination Therapy

31Source: Mogni S. AACE Guideline 2017: Management of Dyslipidemia and Prevention of Atherosclerosis. Mar 6, 2017.
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Conclusion

Mixed-dyslipidemia: important in obesity, metabolic syndrome, 

diabetes mellitus

First target in dyslipidemia: cholesterolemia, unless TG > 500 mg/dL

Statins and fenofibrate combination: class IIb indication

Atherogenic dyslipidemias: ↑CE, ↑TG, ↓HDL-C, ↑ small dense Lpa
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