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Unconditional  interventions for all  would be most 

appropriate if interventions  were safe

 Inexpensive

 easily implemented

 highly effective

 associated with high compliance and low 

discontinuationrate. 



 In the real world, there is no such thing as universally 
effective, safe, and inexpensive prevention that carries 
a high degree of compliance.

 Method to stratify people into high risk , low risk and 
intermediate risk will help to target the intervention in 
each group.



 Why CVD is suitable for screening and early 
identification is important in CV Disease



Opportunity for Early Preventive Interventions
 Long asymptomatic latent period of Coronary Heart Disease 

(CHD)

 Half of all cardiovascular sudden death not preceded by 
cardiac symptoms, diagnoses

 High prevalence of atherosclerotic risk factors in population

 Target intensity of intervention to severity of risk

 Lower the high burden of coronary death in asymptomatic 
adults



The INTERHEART study

 A case-control study of 52 Countries : 90% to 95% of population-

attributable risk of myocardial infarction is related to 9 potentially 

modifiable risk factors

smoking,
apoprotein B/apoprotein A1 ratio,
hypertension
diabetes
abdominal obesity 
psychosocial factors
daily consumption of fruits and vegetables, 
regular  alcohol intake,
and regular physical activity

that apply to men and women,old and young, and in all regions of the 

world



FRS..

 The most commonly used CVD risk 

prediction models :based upon the 

Framingham cohort. 

 large prospective cohort of U.S. men and 

women aged 30 to 74 years 

 10-year risk score for prediction of CHD 

events in asymptomatic patients



Risk factors used in Framingham scoring include

 age

 sex

 total cholesterol

 highdensity lipoprotein cholesterol (HDL-C),

 blood pressure

 cigarette smoking





FRS
10-year risk in %:

 Points total: 1 point: 6%.

 2 points: 8%.

 3 points: 10%.

 4 points: 12%. 

 5 points: 16%.

 6 points: 20%. 

 7 points: 25%. 

 10 points or more: Over 30%.



Limitations of the FRS 

 a substantial underestimation of lifetime risk, especially in women 

when only a 10-year risk model is used, 

 Karim et al.showed that in an ethnically diverse group of 498 

asymptomatic men and women, 312 (63%) had a low FRS, and of these, 

214 (69%) had noninvasive imaging evidence of subclinical 

atherosclerosis in 1 of the 3 vascular beds (coronary, aortic, and 

carotid). 

 In the same study, of the 68 subjects with subclinical atherosclerosis in 

all 3 vascular beds, 35% had a low-risk FRS, 41% had an 

intermediaterisk FRS, and only 23% had a high-risk FRS



Limitations of FRS..

 Do not accurately predict the risk for patients younger 
than age 30 years or older than age 65 years, Japanese 
American men, Hispanic men, or Native American 
women

 reduced accuracy in patients with diabetes mellitus, 
severe hypertension, or left ventricular hypertrophy



The FRS does not incorporate family history and many of the 

components of metabolic syndrome, both of which are 

important risk factors for coronary heart disease

 A substantial number (60% to 70%) of unheralded 

cardiovascular events occur in “low” and “intermediate” 

risk categories

 Thus, FRS , although reasonable for populations,remain

suboptimal for individual subjects.



Global risk scores (such as the Framingham Risk 
Score [FRS]) that use multiple traditional 
cardiovascular risk factors should be obtained for 
risk assessment in all asymptomatic adults without 
a clinical history of CHD. These scores are useful for 
combining individual risk factor measurements 
into a single quantitative estimate of risk that can 
be used to target preventive interventions. 
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Recommendations for General 

Approaches to Risk Stratification



The SCORE project
 Systematic Coronary Risk Evaluation

 200,000 patients pooled from 12 European cohort 
studies

 10-year risk of a first fatal atherosclerotic event (heart 
attack, stroke, or aortic aneurysm)

 age, sex, total cholesterol, total cholesterol to HDL-C 
ratio, systolic blood pressure, and cigarette smoking



Reynolds risk score
 The Reynolds risk score is new risk calculator that is 

designed especially for women. It was developed in 
response to problems with the Framingham risk score, 
which underestimates risk in women

 age

 systolic blood pressure

 hemoglobin A1c if diabetic

 smoking,

 total and HDL-C

 hsCRP, 

 and parental history of MI before age 60 years



QRISK risk score
Q RESEARCH cardiovascular risk algorithm

 age, 

 Sex

 smoking status

 systolic blood pressure

 ratio of total to HDL-C

 body mass index

 family history of CHD

 a measure of social deprivation, and

 treatment with antihypertensive agent.



QRISK2 SCORE 2017



Framingham SCORE PROCAM (Men) Reynolds (Women) Reynolds (Men)

Sample size 5345 205,178 5389 24,558 10,724

Age, range (y) 30 to 74; M:49 19 to 80; M:46 35 to 65; M:47 >45; M:52 >50; M:63

Mean follow-up (y) 12 13 10 10.2 10.8

Risk factors 

considered

Age, sex, total 

cholesterol, HDL 

cholesterol, 

smoking, systolic 

blood pressure, 

antihypertensive 

Medications

Age, sex, total-

HDL cholesterol 

ratio, smoking, 

systolic blood 

pressure

Age, LDL 

cholesterol, HDL

cholesterol, 

smoking, systolic 

blood pressure, 

family history, 

diabetes, 

triglycerides

Age, HbA1C (with 

diabetes), smoking, 

systolic blood pressure, 

total cholesterol, HDL 

cholesterol, hsCRP, 

parental history of MI 

at <60 y of age

Age, systolic blood 

pressure, total 

cholesterol, HDL 

cholesterol, smoking, 

hsCRP, parental history 

of MI at <60 y of age

Endpoints CHD (MI and 

CHD death)

Fatal CHD Fatal/nonfatal 

MI or sudden 

cardiac death 

(CHD and CVD 

combined)

MI, ischemic stroke, 

coronary 

revascularization, 

cardiovascular death 

(CHD and CVD 

combined)

MI, stroke, coronary 

revascularization, 

cardiovascular death 

(CHD and CVD 

combined)

URLs for risk 

calculators

http://hp2010.nhlbi

hin.net/atpiii/calcul

ator.asp?usertype=

prof

http://www.heartsc

ore.org/pages/welc

ome.aspx

http://www.chd-

taskforce.com/co

ronary_risk_asse

ssment.html

http://www.reynoldsris

kscore.org/

http://www.reynoldsris

kscore.org/

Comparison of  a Sample of  Global Coronary 
and Cardiovascular Risk Scores 

http://hp2010.nhlbihin.net/atpiii/calculator.asp?usertype=prof
http://hp2010.nhlbihin.net/atpiii/calculator.asp?usertype=prof
http://hp2010.nhlbihin.net/atpiii/calculator.asp?usertype=prof
http://hp2010.nhlbihin.net/atpiii/calculator.asp?usertype=prof
http://hp2010.nhlbihin.net/atpiii/calculator.asp?usertype=prof
http://hp2010.nhlbihin.net/atpiii/calculator.asp?usertype=prof
http://hp2010.nhlbihin.net/atpiii/calculator.asp?usertype=prof
http://www.heartscore.org/pages/welcome.aspx
http://www.heartscore.org/pages/welcome.aspx
http://www.heartscore.org/pages/welcome.aspx
http://www.heartscore.org/pages/welcome.aspx
http://www.heartscore.org/pages/welcome.aspx
http://www.heartscore.org/pages/welcome.aspx
http://www.chd-taskforce.com/coronary_risk_assessment.html
http://www.chd-taskforce.com/coronary_risk_assessment.html
http://www.chd-taskforce.com/coronary_risk_assessment.html
http://www.chd-taskforce.com/coronary_risk_assessment.html
http://www.chd-taskforce.com/coronary_risk_assessment.html
http://www.chd-taskforce.com/coronary_risk_assessment.html
http://www.chd-taskforce.com/coronary_risk_assessment.html
http://www.chd-taskforce.com/coronary_risk_assessment.html
http://www.reynoldsriskscore.org/
http://www.reynoldsriskscore.org/
http://www.reynoldsriskscore.org/
http://www.reynoldsriskscore.org/
http://www.reynoldsriskscore.org/
http://www.reynoldsriskscore.org/


FAMILY HISTORY

 First-degree male relative <55 years of age or in a first-

degree female relative <65 years of age.

 1.5- to 2.0-fold RR of family history even after adjusting 

for coexistent risk factors.

 Prevalence of a positive family history :14% to 35% in the 

general population

 75% of those with premature CHD have a positive family 

history



Family history of atherothrombotic cardiovascular 
disease (CVD) should be obtained for 
cardiovascular risk assessment in all asymptomatic 
adults.

Genotype testing for CHD risk assessment in 
asymptomatic adults is not recommended. 

I IIaIIbIII

Recommendations for Family History and 

Genomic Testing



Hs CRP
 C-reactive protein is an acute phase protein that 

appears in circulation in response to inflammatory 
cytokines, such as interleukin-6, and serves as a 
biomarker for   systemic inflammation.



 hsCRP is a global indicator of future vascular events in 
adults without any previous history of cardiovascular 
disease (CVD), with acceptable precision levels down 
to or below 0.3 mg/L

 hsCRP enhances risk assessment and therapeutic 
outcomes in primary CVD prevention

 hsCRP is particularly advantageous for assessing the 
risk in patients with

 Framingham 10-year risk scores of 10%-20% and/or

 LDL levels of <160 mg/dL



JUPITER
 Statin for primary prevention in patients with normal 

LDL level and no other risk factors , except raised hs

CRP showed benefits in reducing CV events upto 50 % 

compared to placebo



Recommendations for Measurement of  

C-Reactive Protein (CRP)

In men 50 years of age or older or women 60 years of age or 

older with LDL cholesterol less than 130 mg/dL; not on 

lipid-lowering, hormone replacement, or 

immunosuppressant therapy; without clinical CHD, 

diabetes, chronic kidney disease, severe inflammatory 

conditions, or contraindications to statins, measurement of 

CRP can be useful in the selection of patients for statin

therapy.
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Measurement of hemoglobin A1C (HbA1C) may be 
reasonable for cardiovascular risk assessment in 
asymptomatic adults without a diagnosis of 
diabetes. 

Recommendation for Measurement of  

Hemoglobin A1C
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In asymptomatic adults with hypertension or diabetes, 

urinalysis to detect microalbuminuria is reasonable for 

cardiovascular risk assessment.

In asymptomatic adults at intermediate risk without 

hypertension or diabetes, urinalysis to detect 

microalbuminuria might be reasonable for 

cardiovascular risk assessment.

Recommendations on testing for 

Microalbuminuria
(Urinary Albumin Excretion)

I IIaIIbIII
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Lipoprotein-associated phospholipase A2 (Lp-

PLA2) might be reasonable for cardiovascular risk 

assessment in intermediate-risk asymptomatic 

adults.

Recommendation for Lipoprotein-associated 
Phospholipase A2
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Cardiac and Vascular Tests for 

Risk Assessment in 

Asymptomatic Adults

Recommended Approaches to Risk 
Stratification



A resting electrocardiogram (ECG) is
reasonable for cardiovascular risk assessment
in asymptomatic adults with hypertension or
diabetes. 

A resting ECG may be considered for
cardiovascular risk assessment in 
asymptomatic adults without hypertension or
diabetes. 

I IIaIIbIII
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Recommendations for Resting 
Electrocardiogram



Exercise ECG
The average reported exercise ECG

 sensitivity of is 68% (range 23%–100%); 

 specificity is 77% (range   17%–100%)

 Depends of the population of patients tested and 
extent of coronary lesions.



Recommendation for Exercise 

Electrocardiography

 In asymptomatic individuals:

 Class IIa
 1. Evaluation of asymptomatic persons with diabetes mellitus 

who plan to start vigorous exercise. (Level of Evidence: C)

 Class IIb
 1. Evaluation of asymptomatic men > 45 y, women > 55 y:
 -Who plan to start vigorous exercise (esp if sedentary)
 -With occupations in which impairment might impact public 

safety

 Class III
 1. Routine screening of asymptomatic men or women.

 Circ 2002 106:1883



 The only element of the DTS that has been 

consistently associated with increased risk has been 

exercise capacity

 In both younger and older adults, ST-segment 

changes and exercise-induced angina have not 

consistently appeared as risk predictors



Echocardiography to detect left ventricular 
hypertrophy may be considered for cardiovascular 
risk assessment in asymptomatic adults with 
hypertension. 

Echocardiography is not recommended for 
cardiovascular risk assessment of CHD in 
asymptomatic adults without hypertension. 

Recommendation for Transthoracic 
Echocardiogram
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B-mode Measurement of Carotid 
Intima-Media Thickness (CIMT)



CIMT ….

 Several prospective studies, including the MESA (Multi-

Ethnic Study of Atherosclerosis), of asymptomatic subjects 

demonstrated that

 CIMT over 75th percentile for a person's age, sex, and race 

(using normograms from large population-based studies) is 

associated with future risk of myocardial infarction, 

stroke, and death from coronary heart disease 

 Was independent of traditional risk factors.



Measurement of carotid artery intima-media thickness is 

reasonable for cardiovascular risk assessment in 

asymptomatic adults at intermediate risk.

Published recommendations on required equipment, technical 

approach, and operator training and experience for performance of the 

test must be carefully followed to achieve high-quality results. 

Recommendation for Measurement of  
Carotid Intima-Media Thickness
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CAC is virtually always associated with mural 
atheromatous

 plaque the zero score (no measurable calcified 
plaque),

 a score of 1–10 as minimal,

 a score of 11–100 as mild, 

 a score of 101–400 as moderate

 and a score >400 as extensive.



Coronary Calcium
 Absence of coronary calcium (CCS = 0), while not 

excluding the presence of noncalcified plaque, 
virtually excludes significant coronary atherosclerosis

 Is associated, in an asymptomatic population, with an 
extremely low risk of cardiovascular events in the 
ensuing 5 to 10 years ranging from annual event rates 
of 0% to 0.6%.

 Such patients are unlikely to benefit from lipid-
lowering therapy and any additional downstream tests 
for vaso-occlusivedisease



Measurement of CAC is reasonable for 
cardiovascular risk assessment in asymptomatic 
adults at intermediate risk (10% to 20% 10-year 
risk. 

Measurement of CAC may be reasonable for 
cardiovascular risk assessment persons at low to 
intermediate risk (6% to 10% 10-year risk). 

Persons at low risk (<6% 10-year risk) should not 
undergo CAC measurement for cardiovascular risk 
assessment. 

Recommendations for Calcium Scoring 
Methods
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ABI
 PVOD  Considered CAD equivalent.

 ABI is useful measure to identify PVOD in 
asymptomatic individual also.

 Ratio between highest BP in LL/ Highest in UL

 < 0.9 is considered significant.



Measurement of ankle-brachial index is 

reasonable for cardiovascular risk assessment 

in asymptomatic adults at intermediate risk. 

Recommendation for Measurement of  
Ankle-Brachial Index
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Recommendation for Stress 

Echocardiography

Stress echocardiography is not indicated for 
cardiovascular risk assessment in low- or 
intermediate-risk asymptomatic adults. 

Exercise or pharmacological stress echocardiography 
is primarily used for its role in advanced cardiac 
evaluation of symptoms suspected of representing 
CHD and/or estimation of prognosis in patients 
with known CAD or the assessment of subjects 
with valvular heart disease. 
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Stress MPI may be considered for advanced 

cardiovascular risk assessment in asymptomatic 

adults with diabetes or asymptomatic adults with 

a strong family history of CHD or when previous 

risk assessment testing suggests high risk of 

CHD, such as a coronary artery calcium (CAC) 

score of 400 or greater. 

I IIaIIbIII

Recommendations for Myocardial 
Perfusion Imaging



 Stress MPI is not indicated for cardiovascular 
risk assessment in low- or intermediate-risk 
asymptomatic adults.

 Exercise or pharmacologic stress MPI is a 
technology primarily  used in cardiac evaluation of 
symptoms suspected of representing CHD 

 and/or estimation of prognosis in patients with 
known coronary artery disease.



High NPV for obstructive CAD
•High false positive rate
•Anatomy, not ischemia
•Unclear if px info better than ex testing
•Radiation exposure
JACC 2010 55:957



 Coronary computed tomography angiography is 
not recommended for cardiovascular risk 
assessment in asymptomatic adults.



OTHER TESTS NOT USED

Peripheral arterial flow-mediated dilation studies are not 

recommended for cardiovascular risk assessment in 

asymptomatic adults. 

Measures of arterial stiffness outside of research settings 

are not recommended for cardiovascular risk assessment in 

asymptomatic adults.



Recommendation for Magnetic 

Resonance Imaging of  Plaque

Magnetic resonance imaging for detection of 
vascular plaque is not recommended for 
cardiovascular risk assessment in asymptomatic 
adults.
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Special Circumstances and 

Other Considerations

Recommended Approaches to Risk 
Stratification



In asymptomatic adults with diabetes, 40 years of age 
and older, measurement of CAC is reasonable for 
cardiovascular risk assessment. 

Measurement of hemoglobin A1C may be considered for 
cardiovascular risk assessment in asymptomatic adults 
with diabetes. 

Stress MPI may be considered for advanced 
cardiovascular risk assessment in asymptomatic adults 
with diabetes or when previous risk assessment testing 
suggests high risk of CHD, such as a CAC score of 400 
or greater. 

Risk Assessment Considerations for 

Patients with Diabetes Mellitus
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A global risk score should be obtained in all 
asymptomatic women. 

Family history of CVD should be obtained for 
cardiovascular risk assessment in all 
asymptomatic women. 

Risk Assessment Considerations for 

Women
There is frequent reporting of underutilization of diagnostic and 
preventive services among female patients. Therefore, it is 
recommended that:
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Initial step: Ascertainment of global risk score and family history
of atherosclerotic CV disease

• Class I recommendations
• Simple, inexpensive

If a patient is low-risk – no further testing is necessary

If a patient is high-risk (CHD, CHD risk equivalents) – he/she is
candidate for intensive preventive interventions – no incremental benefit
added testing

If a patient is intermediate-risk – additional testing can further define
risk status

Risk Assessment: Clinical 
Implications (continued)



Summary of Tests Not 

Recommended for Assessing 

CV Risk in Asymptomatic 

Adults

Guideline for Cardiovascular Risk 
Assessment in Asymptomatic Adults



 Genotype testing (III B)

 Lipid parameters including lipoproteins, apolipoproteins, particle size 
and density assessments beyond standard fasting lipid profile  (III C)

 Natriuretic peptide measurement  (III B)

 C-Reactive Protein measurement in asymptomatic high-risk adults (III 
B)

 CRP in low-risk men younger than 50 years of age or women 60 years of 
age (III B)

Procedural Tests Not Recommended
for Asymptomatic Adults 

- Non-cardiac tests -



 Transthoracic echocardiogram for asymptomatic adults without hypertension 
(III C) 

 Brachial/peripheral arterial flow mediated dilation studies (III B)

 Measures of arterial stiffness outside of research settings (III C)

 Stress echocardiography in low- or intermediate-risk adults (III C)

 Stress myocardial perfusion imaging in low- or intermediate-risk adults 
(III C)

 Coronary artery calcium scoring in low risk adults (<6% 10 year risk) (III B)

 Coronary computed tomography angiography (CCTA) (III C)

 Detection of coronary artery plaque by magnetic resonance imaging (III C)

Procedural Tests Not Recommended 
for Asymptomatic Adults (continued)

- Cardiac or Vascular tests -



THANK YOU



Figure – Huang Dee: Nai-Ching
(2600 BC, First Medical Text)

Translation:

Superior doctors prevent the 
disease;

Mediocre doctors treat the 
disease before evident; 

Inferior doctors treat the 
full-blown disease.


