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Primary and secondary prevention of atherosclerosis
 doc. MUDr. Jiří Charvát, CSc.
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Definition of risk factor
 • Association with prevalence of disease must be very significant
 • Incidence of disease is higher when risk factor is present more frequently
 • Association is consistent and permanent• Association is acceptable from biological point of view• Association must be confirmed by more independent
 investigators in the different populations• Association must be specific
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Risk factors
 • Factors – life style
 • Biochemical a physiological parameters
 • Personal characteristic that could not be modified

Page 4
                        

Risk factors – life style
 • Nutrition with excessive intake of saturated fats, cholesterol, energy
 • Smoking
 • Excessive intake of alcohol
 • Insufficient physical activity
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Biochemical and physiological parameters
 • High total and LDL cholesterol
 • Low HDL cholesterol
 • High serum triacylglycerols
 • Hypertension
 • Hyperglycaemia, diabetes mellitus
 • Obezity- central type
 • Trombogenic factors
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Personal characteristic that could not be modified
 • Age – in men over 45 years, in women after menopause
 • Family history of early onset of CAD
 • Personal history of CAD or another manifestation of atherosclerosis or presentation of asymptomatic type of disease (ECG changes, echocardiografic abnormalities etc.)
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The significance of nutrition
 • The association with many diseases – diabetes, hypertension, but also i osteoporosis, gut diverticulosis, oncological diseases
 • One of the cause of atherosclerosis = free fatty acids
 of animal origin- stearic acidová (C18), palmit acid (C16), myrist acid (C14), lauric acid (C12)
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The composition of herbal oils
 • The best composition - olive oil
 • Olive oil – MUFA
 • Sunflower oil – decrease cholesterol, but has protrombogenic influence and decrease HDL cholesterol
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Optimal diets
 • Meditteranean – low intake of saturated fatty acids, majority of poly a mono unsaturated fatty acids
 • Japonese – characterised by low intake of saturated fatty acids and high intake of complex polysacharides
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Primary prevention and nutrition
 • Finnish study (70.- 90. years)– Percentage of population using butter decreased from
 90% to 20%– Milk fat intake decreased from 50 g to 15 g daily – Serum cholesterol decreased from 6.9 to 5.9 mmol/l– BP from 149/92 to 142/85 mm Hg– CAD mortality (35-64 let) decreased to 50%
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Secondary prevention• Protective effect of „meditteranean diet“ proven in Lyon
 Diet Study• Fall of CAD mortality and nonfatal MI for 72%• Comparing to western diet no significant changes in lipid
 profile• Increase of ratio : linoleic acid : linoic acid, higher intake
 of oleic acid, fibre and lower intake of cholesterolu • Effect not only antiaterogenic but also antithrombogenic and antiarhytmic
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Protecteve influence
 • Fibre in– vegetables– Wheat, cor– Fruits – lemon, orange
 • Fibre decrease total and LDL cholesterol
 • Improves glucose tolerance
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Protecteve influence
 • Antooxidation– Trace elements –Se,Cu,Mn,ZN– Vitamins A,E,C
 • Remove free radicals
 • Antiaterogenic, antithrombotic
 • Decrease LDL cholesterol
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Smoking
 • 50% of preeventable death• 50% - cardiovascular origin• Atherosclerosis due to
 – Nikotin– Carbon Oxide
 • Incidence of smoking decreases with education vzděláním
 • IN Czech republic - 22 000 death a year
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Smoking
 • Release of catecholamines• Increase of platelets adhesivity• Acceleration of heart rate and increase og blood
 pressure• Increase of coagulation factors – fibrinogen• Deterioration of fibrinolysis• Potentiation of insulin resistance• Lowering of HDL cholesterol
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Cardiovascular diseases associated with smoking
 • CAD• CVA• Hypertension• Atherosclerosis of aorta• PAD• Arrhytmia• Aneurysma of abdominal aorta• Myocarditis
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Smoking –risk of CAD is increased
 • With quantity of tabacco• Type of tabacco products – higher risk in
 cigarettes with slowly burned paper, higher amount of CO
 • Higher in individuals who started smoking before age of 15
 • Relative risk higher in women – decrease protective impact of estrogens
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Alcohol a atherosclerosis
 • Low intake- up to 50g/daily – má protecteve impact
 • In wine and beer – antioxidative factors
 • Higher intake increase risk - J nebo U curve of CAD risk
 • Alcohol leads to many trauma
 • It cannot be routinely recommanded
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Mechanisms of protective influence of alcohol
 • Increase of HDL cholesterol and APO A1,2
 • Decrease of LDL cholesterol
 • Decrease of fibrinogen
 • Antiagregans
 • Decrease Lp(a)
 • Increase of fibrinolytic activity
 • Increase of insulin sensitivity
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High intake of alcohol
 • Cardiomyopathy
 • Hypertension
 • Arhytmia and Paroxysmal atrial fibrilation (Holiday Heart syndrome)
 • Toxic influence – sudden death syndrome – ionts dysbalance, arrhytmia
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Physical activity
 • Regular exercise of middle degree decreases risk of sudden death a MI, energetic weekly output of 2000 kcal decreases cardiovascular mortality for 24%
 • It improves– Hypertension
 – Obezity
 – lipid metabolizmu abnormalities
 • Physical training – reaching 85% aerobic capacity
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Physical activity• Decreases of BP• Improves insulin sensitivity• Weight reduction• Improves lipid metabolism
 – decreases LDL and increases HDL cholesterol
 • Improves fibrinolyti system– Decreases fibrinogen– Decreases PAI-I, increases tPA– Decrteases platalets aggregability
 • Improves endothel function• Improves autonomic system
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Maximal physical effort
 • Connected with risk – Sudden death
 – Increases relative rissk of MI
 – Arrhytmia (preexisting cardiomyopathy, prolaps of mitral valve, long QT interval)
 • Threfore : recommendation – Midium intensive exercise
 – Preference of dynamic effort
 – 3x weekly for 30 minutes
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Biochemical and physiological characteristics
 • High total and a LDL cholesterol
 • Low HDL cholesterol
 • High triglycerides
 • Hypertension
 • Hyperglycaemia, diabetes mellitus
 • Obezity central type
 • Trombogenic factors
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Lipid metabolism
 • Cholesterol– Increase of total cholesterol for 1% is associated
 with CAD increase for 2%– Risk is steeper above cholesterol level - 5 mmol/l– or LDL cholesterolabove 3 mmol/l– Or decrease of HDL cholesterol below 1 mmo/l– In patients with existing CAD aim: to reach even lower concentration of total and
 LDL cholesterol – HDL cholesterol above 1.6 mmol/l- protective
 faktor
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Lipid metabolism
 • Triglycerides– Increment for 1 mmol/l is associated with increment of
 CAD risk for 32% in men and 76% in women– Increase of postprandial lipemia (TG) is independent
 risk factor– Value above 2 mmol/l – high risk– It leads to fall of HDL cholesterol – atherogenic changes of LDL particles – lower, more
 atherogenic structure– High TG – prothrombogenic aand antifibrinolytic
 changes (high fibrinogen, PAI-I)
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Hyperlipidémia
 • Genetic - primary
 • Nutritional
 • Endocrine disease
 • Kidney disease
 • Liver disease
 • Immunological disease
 • Drug induced

Page 28
                        

Ideal values of lipid metabolism
 • LDL cholesterol below 2.5 mmol/l
 • Triglycerides below 1.5 mmol/l
 • HDL cholesterol above 1.6 mmol/l
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Treatment of lipid abnormalities
 • Nonpharmacological– Diet (3 monthes)– Physical activity
 • Pharmacological– Statins– Fibrates
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Statins
 • Lead to fall of cholesterol, less to TG• Connected with significant decrease of cardiovcascular
 mortality for 25-75%• Improvement of prognosis is not due to relieve of
 stenotic coronary changes, but due to stabilisation of atherosclerotic plaques
 • Lead to improvement of endotelia function• According to results of many studies there are effective
 in secondary and primary prevention• In primary prevention we prescribe statins to patients
 with high risk of CAD ( above20% in the next 10 years)
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Fibrates
 • Decrease mainly TG,less cholesterol
 • Change of LDL particles – less low dense particles – positive impact
 • In studies so far no significant influence on cardiovascular prognosis was proven FIELD (in diabetic patients)
 • Combination with statins in some cases
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Definition and classification
 of BP Systolic BP Diastolic BP
 • Optimal < 120 mm Hg <80 mm Hg
 • Normal 120-129 mm Hg 80-84 mm Hg
 • High normal 130-139 mm Hg 85-89 mm Hg
 • Hypertension- mild 140-159 mm Hg 90-99 mm Hg
 • Hypertension- moderate 160-179 mm Hg 100-109 mm Hg
 • Hypertension-severe >180 mm Hg >110 mm Hg
 • Systolic hypertension (isolated) >140 mm Hg >90 mm Hg
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Stratification of hypertension risk
 Risk of death in the next 10 years due to cardiovascular causes
 1. Low risk < 4%2. Moderate risk 4-5%3. High risk 5-8%4. Very high risk > 8%
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Stratification of hypertension Stratification of hypertension riskrisk
 Risk of cardiovascular accident (MI, heart failure etc.)in the next 10 years
 l. Low risk < 15%2. Moderate risk 15-20%3. Hogh risk 20-30%4. Very high riskv > 30%
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Hypertension treatmentHypertension treatment
 • Maximal reduction of cardiovascular risk– Treatment of risk factors – smoking, dyslipidemia, obesity
 – Decrease of BP below 140/90 mm Hg
 – U diabetic patients below 130/80 mm Hg
 – On old patients decrease of BP could be difficult due to tolerance
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Nonpharmacological treatment
 • Stop smoking• Weight reduction• Low intake of alcohol• Physical activity• Low salt intake• More vegetables and fruits• Less polysaturated fatty acids
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Diabetes mellitus
 prevalence 7%
 Out of all diabetics 90% DM 2. typu
 40-69 yaers 70% nemocných s DM 2. typu
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Risk factors in diabetic population
 HYPERGLYCAEMIA mikroangiopathye
 DYSLIPIDEMIA TG HDL chol. small dense LDL
 HYPERTENSION mikro i makroangiopathy
 HYPERKOAGULATION viskosity agreggation platelets fibrinogen PAI-I
 ALBUMINURIA marker for mikro i makroangiopathy
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Proinsulin
 Fibrinogen
 PAI-I
 BP IGT Diabetes mellitus
 Central obesity Physical activity
 Mikroalbuminuria
 Small denseLDL
 TG
 HDL
 Hyperinsulinémia Insulin resistence
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DM aand CAD - Prevalence
 Study year %DM
 BARI 1995 Angina pectoris 19%
 BIP 1966 MI +AP 19%
 GUSTO 1997 MI 15%
 GISSI 3 1997 MI 15%
 ATLAS 1997 Heart failure 20%
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Studie DM% nonDM% p
 TAMI (1993) 65 46 0,001
 TIMI(1993) 41 27 0,001
 Orlander et al. 58 42 0,001
 Stein et al.(1995) 32 28 0,001
 GASS(1980) 86 78 0,001
 GUSTO I(1997) 54 40 0,001
 Aronson et al..., Ann.Intern.Med., 1997, 296 - 306
 Multiple coronary stenosis
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Treatment od diabetes mellitus
 1. Diet2. Peroral antidiabetics - sulfonylurey derivates biguanidy glitazony new compounds3. Insulin
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Treatment by antiagregans
 • Indicated in secondary prevention and in high risk patients in primary prevention (CAD risk more then 20% in the next 10 years)
 • Acetylsalicyl acid• Clopidogrel• Study CHARISMA – in secondary prevention
 better prognosis for dual treatment• In primary prevention effect of dual treatment has
 not been proven including diabetic patients
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Obesity
 • BMI>30 kg/m2– In 33% of population
 • Waist circumference– In men 102…………..94cm– In women 88……… …80 cm
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Risk of obesity
 • Hypertension
 • Lipid abnormalities
 • Diabetes mellitus
 • Metabolic syndrome
 • Independent risk factor for– CAD– CVA
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Another risk of obesity
 • Gall bladder disease• Artrosis• Tumours
 – colon
 – mamma
 – gynecological
 • 30-40% of mortality is associated with obesity

Page 47
                        

Patophysiology of obesity
 • Positive energetic balance
 – Increase of food intake
 – Decrease of energy output
 • Fat intake is most important (38 kJ/g)
 • Genetic disposition
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Weigt reduction
 • Fall of BP• Improvement of lipid metabolism• Improvement of insulin sensitivity• Reduction of activity of autonomic system• Decrease of cardiovascular risk
 • Pharmacotherapy when another treatment failed• Intervention and surgical treatment - bariatric surgery
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CAD treatment – secondary prevention
 • Pharmacological– Beta blockers– ACE inhibitors– Antiagreganas
 • Invasive traetments– Surgical– Catheter
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Conclusion
 • Etiopathogenesis of CAD and CVA is complex
 • Combination of nonpharmacological and pharmacological interventions = individual approach
 • It leads to life prolongation and decrease economic expenses for cardiovascular diseases
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