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CORONARY ARTERY DISEASE

Epidemiology
• Leading cause of death for 

both men and women (1 out 
of 4)

• CAD is the most common
type of heart disease

• Approx. every 25 seconds an 
American will have a coronary
event and approx. every
minute someone will die of
one

• CAD costs the US $110 
billion each year



• Chronic disease of the arterial wall

• Characterized by the development of atherosclerotic 
plaques in the inner lining of the arteries 

• Plaques typically develop during the course of years 
to decades

• Leads to narrowing of arteries or complete blockage

• Key mechanisms are endothelial dysfunction, lipid 
deposition, and inflammatory reaction within the 
vascular wall

ATHEROSCLEROSIS: DEFINITION



ATHEROSCLEROSIS IN ANCIENT CULTURES
Thompson RC et al.  Lancet 2013

CT scans of 137 mummies spanning more than 4000 years

Individuals from ancient Egypt, ancient Peru, the Ancestral Puebloans

of Southwest America, and the Unangan of the Aleutian Islands
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ATHEROSCLEROSIS: 
A MULTIFACTORIAL CHRONIC DISORDER
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Source: Helen H. Hobbs, UT Southwestern Med Center

RELATIONSHIP: LDL-CHOLESTEROL & CAD RISK



DEVELOPMENT OF ATHEROSCLEROSIS



• Coronary artery disease

– Stable angina, acute myocardial infarction, sudden death, 
unstable angina

• Cerebrovascular disease

– Stroke, TIAs

• Peripheral arterial disease

– Intermittent claudication, increased risk of death from heart 
attack and stroke

CLINICAL MANIFESTATION OF ATHEROSCLEROSIS



CORONARY ARTERY DISEASE – RISK CONTINUUM
Abrams J. N Engl J Med 2005;352:2524-33



CORONARY ARTERY DISEASE

Stable CAD Acute Coronary Syndromes

Stable anginaSilent ischemia NSTE-ACS STE-ACS



LIFETIME RISK OF DEATH FROM CV DISEASE

Men Women

Berry JD et al. N Engl J Med 2012;366:321-9.



RISK FACTORS

Braunwald‘s Heart Disease 9th Ed. Chapter 49

- Age
- Gender
- Family history

- Smoking
- Lipids
- Blood pressure
- Diabetes
- Diet
- Body weight
- Physical activity

Non-modifiable factors Modifiable factors
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PREVENTION

• Prevention is the coordinated set of actions aimed at eliminating or 
minimizing the impact of disease and their related disabilities

• Should be delivered at:
o Population level
o Individual level

• Should target patients:
• At risk of disease (primary prevention)
• With established disease (secondary prevention)

• Of note, prevention is effective: the elimination of health risk
behaviours would make it possible to prevent at least 80% of CVDs
and even 40% of cancers







COST-EFFECTIVENESS OF PREVENTION

• Prevention of CVD, either by implementation of lifestyle changes or use of 
medication, is cost-effective in many scenarios, including population-based
approaches and actions directed at high-risk individuals

• Cost-effectiveness depends on several factors, including baseline CV risk, cost of 
drugs or other interventions, reimbursement procedures and implementation of 
preventive strategies
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WHEN TO ESTIMATE CV RISK ?



YOUNG SUBJECTS (<50 YEAR-OLD)

• Some people <50 years of age have high relative or 
lifetime CV risk and should be offered lifestyle advice as a 
minimum

• Some younger people will have high single CV risk factors
that, of themselves, warrant intervention, such as
cholesterol levels >8 mmol/L or BP ≥180/110 mmHg

• The most important group of people, 50 years of age to 
identify are those with a family history of premature CVD, 
who should be tested for FH and treated accordingly

• Several obstetric complications (pre-eclampsia and 
pregnancy-related hypertension) are associated with a 
higher risk of CVD later in life. This higher risk is explained, 
at least partly, by hypertension and DM.
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HOW TO ESTIMATE TOTAL CV RISK

• In apparently healthy persons, CV risk in general is the result of multiple, 
interacting risk factors. This is the basis for the total CV risk approach

• SCORE, which estimates the 10 year risk of fatal CVD, is recommended for risk
assessment

• Individuals automatically at high to very high CV risk do not need the use of a 
risk score and require immediate attention to risk factors

• In younger persons, a low absolute risk may conceal a very high relative risk and 
use of the relative risk chart or calculation of their “risk age” may help in advising
them of the need for intensive preventive efforts

• While women are at lower CV risk than men, their risk is deferred by 10 years
rather than avoided

• The total risk approach allows flexibility; if perfection cannot be achieved with 
one risk factor, trying harder with others can still reduce risk





CV RISK CATEGORIES

ACCORDING TO SCORE





RISK FACTORS

CONTROL GOALS & 
TARGET LEVELS



FAMILY HISTORY OF CVD

• Family history of premature CVD in first-degree relatives, 
before 55 years of age in men and 65 years of age in women, 
increases the risk of CVD

• Several genetic markers are associated with an increased risk of 
CVD, but their use in clinical practice is not recommended



PSYCHOSOCIAL RISK FACTORS

• Low socio-economic status, lack of social support, stress at
work and in family life, hostility, depression, anxiety and other
mental disorders contribute to the risk of developing CVD and a 
worse prognosis of CVD 

• Absence of these items being associated with a lower risk of 
developing CVD and a better prognosis of CVD

• Psychosocial risk factors act as barriers to treatment adherence
and efforts to improve lifestyle, as well as to promoting health
in patients and populations



ASSESSMENT OF

PSYCHOSOCIAL

RISK FACTORS
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HOW TO INTERVENE ON CVD RISK

1. Individual level

a) Risk-factor interventions

b) Disease-specific interventions

2. Population level



BEHAVIORAL CHANGES

10 Steps to Facilitate Behavioral ChangesPrinciples of Effective Communication



LIFETIME RISK CALCULATOR: JBS3 WEB-BASED TOOL

An educational tool in terms of how changing risk factors might change the lifetime risk 
score as well as illustrate long-term CVD risk



LIFETIME RISK CALCULATOR: JBS3 WEB-BASED TOOL

An educational tool in terms of how changing risk factors might change the lifetime risk 
score as well as illustrate long-term CVD risk



PSYCHOSOCIAL RISK FACTORS



PHYSICAL ACTIVITY



CLASSIFICATION OF PHYSICAL ACTIVITY INTENSITY



SMOKING INTERVENTIONS STRATEGIES



FIVE “A” FOR SMOKING INTERVENTION STRATEGIES



SMOKING

CESSATION

ALGORITHM



FAVORING HEALTHY DIET



CHARACTERISTICS OF A HEALTHY DIET



CONTROL OF BODY WEIGHT



WHO CLASSIFICATION OF BODY WEIGHT ACCORDING TO BMI

BMI = weight (Kg) / height2 (m2)



LIPID CONTROL



INTERVENTION STRATEGIES FOR LIPID CONTROL



VASCULAR DEATHS AVOIDED OVER 5 YEARS FROM LOWERING

LDL-CHOLESTEROL WITH STATINS ACCORDING TO CVD RISK

Jackson R et al. Circulation 2013;127:1929–1931



TREATMENT OF HIGH BLOOD PRESSURE



CLASSIFICATION OF BLOOD PRESSURE VALUES



MEASUREMENT OF PRECLINICAL VASCULAR DAMAGE

• Routine screening with imaging
modalities to predict future CV 
events is generally not
recommended

• Imaging methods may be 
considered as risk modifiers in 
CV risk assessment, i.e. in 
individuals with calculated CV 
risks based on the major 
conventional risk factors around
the decisional thresholds



HOW TO INTERVENE ON CVD RISK

1. Individual level

a) Risk-factor interventions

b) Disease-specific interventions

2. Population level



DISEASE-SPECIFIC INTERVENTIONS: 
CORONARY ARTERY DISEASE

• Prevention is crucial for short- and long-term outcomes and 
it should be started as soon as possible

• Apply a multidimensional approach that combines feasibility 
and efficacy

• An appropriate discharge plan should be considered



DISEASE-SPECIFIC INTERVENTIONS: CAD



DISEASE-SPECIFIC INTERVENTIONS: CAD



REASONS FOR MEDICATION NON-ADHERENCE

Source: WHO



HOW TO INTERVENE ON CVD RISK

1. Individual level

a) Risk-factor interventions

b) Disease-specific interventions

2. Population level



HOW CAN

GOVERNMENTS

SUPPORT HEALTHY

FOOD PREFERENCES?

Hawkes C et al. Lancet 2016



PROMOTING A HEALTHY DIET



PROMOTING A HEALTHY DIET



PROMOTING PHYSICAL ACTIVITY



PROMOTING PHYSICAL ACTIVITY



FAVORING SMOKING CESSATION



FAVORING SMOKING CESSATION



LIMITING ALCOHOL ABUSE



EXAMPLES OF PERFORMANCE MEASUREMENTS

OF POLICIES FOR CVD PREVENTION



Scientific Advances and 
Cardiovascular Mortality

Nabel and Braunwald. N Engl J Med 2012;366:54-63

1977



Net Increase = 6.0 Years

Increase Due to CVD = 3.9 
Years
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Cardiovascular
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Perinatal Disease

Injuries

Cancer

COPD

HIV/AIDS

Other causes

Change in Life Expectancy (Years)

CHD Stroke Other CVD

Source: NIH

IMPACT OF DISEASE CONDITIONS ON CHANGES IN LIFE EXPECTANCY

UNITED STATES, 1970-2000
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