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CHD risk assessment in Asx adults

Global risk assessment in all asymptomatic adults

Low risk
(~35% of patients)

Intermediate risk
(~40% of patients)

High risk
(~25% of patients)

• Low risk FRS
• No major CHD risk 

factors

• >one major RF
• Global risk est.: 0.6-

2.0/yr

• Established CHD
• Type 2 DM
• High FRS

• Benefit from non-
invasive testing

• Intensive risk 
intervention

• Non-invasive test is 
not required

• Reassurance and 
retest in 5 yr

Greenland P. circulation 2001;104:1863-67



Major risk factors and protective factors
Category Factor

Modifiable risk factors Hypertension
Dyslipidemia
Cigarette smoking
Diabetes
Abdominal obesity
Excess alcohol
Sedentary lifestyle

Non-modifiable risk 
factors

Increasing age
Male gender
Family history of premature CVD

Protective factors Daily consumption of fruit and vegetables
Regular moderate alcohol consumption
Regular physical activity



Managing risk factors

• High risk approach?

• Population based approach?



Pictorial representation of risk for CV 
disease

Individual risk of 
CHD

~5%                          ~70%                           ~25%
Low risk factor level      Average risk factor level       High risk factor level

Distribution of cases according to risk-factor level

Population approach: Shift
Entire distribution

g p
High risk approach: Identify 
and  treat high risk patients



High risk vs. population based?

• Most CV events do not occur in the small 
number of high-risk individuals, but 
rather in much larger population in the 
low-to-moderate risk stratum
– 75% of stroke: occur among normal BP



Global Risk Management

• 38% of all death: CV disease
• Death in Maori 

– 4 times higher than Pakeha
– 33% lost between 45-64



Heart Foundation 2011-12

• Systemic assessment of the ‘at risk’ 
population, and effective management of 
high risk or living with heart disease

Know Your Numbers



EPA-cardio project

• Retrospective cross-sectional



Cardiovascular prevention in patients 
at high risk

• 5,106 medical records from 10 countries 
(without diagnosis of CVD)

– Comprehensives recording of CV risk factors? 
: None of countries

– Lifestyle intervention?
: mixed figures





CV risk management in patients with 
CHD



For improving risk management in 
high risk patients,

Role of imaging????



Do traditional risk factors 

based screening identify the 

vulnerable patient?



Trends in Age-standardized Mortality & Incidence 
of Acute MI (NHANES) 

Per 100, 000 Person
49.7 49.2
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High Risk Intermediate Risk Low Risk

18%

10%
72%

J Am Coll Cardiol 2003;41:1475–9



Trends in Age-standardized Mortality & Incidence 
of Acute MI (NHANES) 

Per 100, 000 person-yr



Low diagnostic yield of elective coronary 
angiography

• Non-invasive testing
– ECG
– Echocardiography
– CT
– Stress test

83.9%

N Engl J Med 2010;362:886-95

37.6%



Predict obstructive CAD

FRS FRS +
Clinical factor

FRS +
Clinical factor +

Symptoms 

FRS +
Clinical factor +

Symptoms +
Non-invasive test

Better strategies for 
risk stratification are needed



NIH Fact Sheet ‘Image Guided Interventions’

• Evidence supporting the use of 
non-invasive imaging tests to 
screen for CAD is gradually 
accumulating. 

“Future image-guided interventions will 
enable …to detect critical illnesses at their 
most curable stage …before any symptoms or 
signs are noticeable. 
The practice of medicine will shift … to one of 
prediction and prevention in asymptomatic, 
at-risk populations.” 

Image–Guided 
Prevention

Coronary Calcium Score 
by CT

Aorta Plaque by MRI

Carotid IMT by US



N Engl J Med 1999;340:14-22



N Engl J Med 2008;358:1336-45.



Coronary calcium score



Society for Heart Attack Prevention and Eradication 
(SHAPE)

Screening for Early 
Detection and Prevention 

of Heart Attack

Presented at the 2008 Annual Scientific Sessions of the 
American  Heart Association





Atherosclerosis Test

Negative Positive

No Risk Factors + Risk Factors

Step 1
Test for
Presence of the 
Disease

Step 2
Stratify based on the 
Severity of the Disease and
Presence of Risk Factors 

Step 3
Treat based on 
the Level of
Risk

Lower
Risk

Moderate
Risk

Moderately
High Risk

High
Risk

Very
High Risk

Apparently Healthy At-Risk Population

The 1st S.H.A.P.E. Guideline
Towards the National Screening for Heart Attack Prevention and Education (SHAPE) Program

Conceptual Flow Chart

<75th

Percentile
75th-90th

Percentile
≥90th

Percentile



Atherosclerosis Test

Very Low Risk3

Negative Test
• CACS =0
• CIMT <50th percentile

Lower
Risk

Moderate
Risk

Positive Test
• CACS ≥1
• CIMT  50th percentile or Carotid Plaque

Moderately
High Risk

High
Risk

Very
High Risk

No Risk Factors5 + Risk Factors • CACS <100   & <75th%
• CIMT  <1mm & <75th%

& no Carotid Plaque

• Coronary Artery Calcium Score (CACS)
or

• Carotid IMT (CIMT) & Carotid Plaque4

• CACS 100-399 or >75th%
• CIMT  1mm    or >75th%

or <50% Stenotic Plaque

• CACS >100 & >90th%
or CACS 400

• 50% Stenotic Plaque6

IndividualizedIndividualizedIndividualized5-10 years5-10 yearsRe-test Interval

<70 mg/dl<100 mg/dl
<70 Optional

<130 mg/dl
<100 Optional

<130 mg/dl<160 mg/dlLDL 
Target

All >75y receive unconditional treatment2

Apparently Healthy Population Men>45y Women>55y1

ExitExit

Myocardial
IschemiaTest

NoAngiography

Follow Existing 
Guidelines

Yes

The 1st S.H.A.P.E. Guideline
Towards the National Screening for Heart Attack Prevention and Education (SHAPE) Program

Step 1

Step 2

Step 3
Optional

CRP>4mg

ABI<0.9

1: No history of angina, heart attack, stroke, or peripheral arterial disease.
2: Population over age 75y is considered high risk and must receive therapy without testing for 
atherosclerosis.
3: Must not have any of the following: Chol>200 mg/dl, blood pressure >120/80 mmHg, diabetes, 
smoking, family history, metabolic syndrome.
4: Pending the development of standard practice guidelines.
5: High cholesterol, high blood pressure, diabetes, smoking, family history, metabolic syndrome.
6: For stroke prevention, follow existing guidelines.



Based on the paper by Pepe e. al. Am J Epidemiol 2004; 159:882-890.

hs-CRP

LDL

HDL

Smoking 

HTN

Diabetes    etc.
Risk Factors



N Engl J Med 2011;365:213-2

The maximum internal and mean common 
carotid-artery IMT both predict 
cardiovascular outcomes



* According to the FRS, the net reclassification index was 1.8% (49 of 2686 
participants) for participants without events, 5.8% (15 of 260 participants) for 
those with events, and 7.6% overall.



0.74

0.745

0.75

0.755

0.76

0.765

Clinical Factor Clinical Factor +
ICA IMT

Clinical Factor
+plaque

C-statistics



CMR and SPECT for CAD (CE-MARC): a 
prospective trial

• CE-MARC is the largest, 
prospective, real world 
evaluation of CMR and has 
established CMR’s high 
diagnostic accuracy in CHD and 
CMR’s superiority over SPECT. 

• It should be adopted more 
widely than at present for the 
investigation of CHD

Lancet 2012; 379: 453–60



ATP IV
JNC 8



Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in 
Adults. JAMA 2001;285:2486-2497.

Treatment Categories, LDL-C Goals and Cut-
points: ATP-III

Risk Category LDL-C Goal
Consider Drug 

Therapy

CHD or 
CHD risk equivalent <100 mg/dL 130 mg/dL*

2 Risk Factors
10-yr risk 10–20%
10-yr risk <10%

<130 mg/dL
<130 mg/dL

130 mg/dL
160 mg/dL

<2 Risk Factors <160 mg/dL 190 mg/dL

* 100–129 mg/dL = after TLC, consider statin, niacin, or fibrate therapy



Goals for Therapy: 2004 Addendum

• NCEP ATP III guidelines for LDL Therapy
LDL-C <160 for 1 or less risk factors
LDL-C <130 for 2+ risk factors

< 100 is a therapeutic option
LDL-C <100 for CAD and CAD equivalents

<70 is option for very high risk patients
1. CAD + multiple risk factors, especially diabetes
2. CAD + severe or poorly controlled risk factor(s)
3. CAD + metabolic syndrome
4. Acute coronary syndrome
5. CAD event despite baseline LDL-C < 100



Detection, Evaluation, and Treatment
of High Blood Cholesterol in Adults

(Adult Treatment Panel IV)

Expert Panel Membership

Expected Release Date: Fall 2011



Predictions for ATP-IV
1. The goals for LDL-C in primary prevention will be 

lowered.

2. There will be a stronger statement on hsCRP, but 

routine use in risk stratification or use as  secondary 

target will not be specifically endorsed.

3. Non-HDL-C will remain the secondary lipid target, but 

optional use of apo B or LDL-P will be endorsed.

4. A new risk calculator providing lifetime risk estimates 

will be provided.



JNC 8

• Prediction of JNC 8
??????

• JNC late or JNC wait
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