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Framingham risk score

Men Women
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Framingham Risk Score

Very age dependent
Short-term (10-year) risk projections

Ignores many factors that likely contribute to
cardiovascular risk

Developed in USA with people of (western)
European descent

— Does It have to be modified for developing nations
or different racial or ethnic groups?



10-Year Risk

Framingham 10-year risk by age for a male
or female

e smokes 1 ppd
e TC =212, HDL-C =42
e No DM, normal BP
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Algorithm for Guideline

Moderate-intensity statin

Diabetes
Type 1 or 2
Age 40-75y

Estimated 10-y ASCVD
risk 27.5%*
Yes intensity statin

Stone NJ, Robinson J, Lichtenstein AH, et al. 2013 ACC/AHA Guideline on the Treatment of Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults:
A Report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2013.



Figure 2. Primary Prevention

Primary Prevention:
Assess ASCVD Risk in Each Age Group —
Emphasize Adherence to Healthy Lifestyle
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Age 0-19y
Lifestyle to prevent or reduce
ASCVD risk
Diagnosis of Familial
Hypercholesterolemia-> statin

Estimate lifetime risk
to encourage lifestyle to reduce

Consider statin if family history
premature ASCVD and LDL-C
2160 mg/dL (4.1 mmol/L

L

ASCVD Risk Enhancers:
e Family history of premature ASCVD
e Persistently elevated LDL-C 2160 mg/

dL (4.1 mmol/L)

Chronic kidney disease

Metabolic syndrome

Conditions specific to women (e.g.,
preeclampsia, premature menopause)
Inflammatory diseases (especially
rheumatoid arthritis, psoriasis, HIV)
Ethnicity (e.g., South Asian ancestry)

Lipid/Biomarkers:

Persistently elevated triglycerides
(=175 mg/dL, (2.0 mmol/L))

In selected individuals if measured:

hs-CRP 2.0 mg/L

Lp(a) levels >50 mg/dL or >125 nmol/L
apoB 2130 mg/dL

Ankle-brachial index (ABI) <0.9

Age 20-39y

ASCVD risk

without diabetes mellitus

10-year ASCVD risk percent Age >75y
begins risk discussion Clinical assessment, Risk discussion

Age 40-75y and Diabetes mellitus and age 40-75 y
LDL-C 270-<190 mg/dL Risk assessment to consider high-intensity statin
(21.8-<4.9 mmol/L) (Class l1a)

|
v
<5% 5% - <7.5% 27.5% - <20% 220%
“Low Risk” “Borderline Risk” “Intermediate Risk” “High Risk”

T T
. ”7'

If risk decision is uncertain:
Consider measuring CAC in selected adults:
CAC = zero (lowers risk; consider no statin, unless diabetes, family history of
premature CHD, or cigarette smoking are present)
CAC = 1-99 favors statin (especially after age 55)
CAC = 100+ and/or 275th percentile, initiate statin therapy




ASCVD Risk Calculator: Considerations

* Risk Assessment Work Group endorsed the
paradigm of 10-year risk estimation
« EXxisting risk scores vary with regard to:
« Derivation populations: age, sex, race, birth
cohort, and country/region of origin
* |Inputs: traditional RFs x= family history, BMI,
socioeconomic status, region, and C-reactive
protein
* Outcomes: CVD death, Total CHD (incl. revasc.),
Total CHD, Hard CHD, Total CVD ( incl. revasc.),
Hard CVD (incl. heart failure)
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ASCVD Risk Calculator: Development

* Risk Assessment Work Group judged new risk tool
was needed
* |nclusive of African Americans and with expanded
endpoint including stroke
« Sought cohorts representative of the U.S. population
as a whole
« Community- or population-based
* Whites and African Americans (at a minimum)
« Recent follow-up data of at least 10 years
* Reflect more contemporary risk factor trends
and event rates, ideally without significant
downstream uptake of statins/revascularization
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ASCVD Risk Calculator: Development (cont.)

* Pooled Cohort Equations
 Atherosclerosis Risk in Communities (ARIC)
« Cardiovascular Heath Study (CHS)
« Coronary Artery Risk Development in Young
Adults (CARDIA)
« Framingham Original and Offspring
« Hard ASCVD
« CHD death, nonfatal Ml, fatal/nonfatal stroke
* Models tested using traditional RFs + newer markers
when possible
 |Internal and external validation
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Controversy in risk
assessment tool

e A potential pitfall of using pooled cohort
equations is that calculation of 10- year risk
IS not recommended until the age of 40
years.

e As the algorithm is heavily driven by age,
another quandary is what to do in healthy
patients without risk factors who exceed the
7.5% threshold based on age alone.



Age (years)

Gender

Race

Total cholesterol (mg/dL)

HDL cholesterol (mg/dL)

Systolic hlood pressure (mmHg)

Diastolic blood pressure (mmHg)

Treated for high blood pressure

Diabetes

Smoker

o Male

Female

African American

o Ofher

200

120

80

s No

Yes

# No

Yes

® No

Yes

Calculate your 10-year risk of heart
disease or stroke using the ASCVD
algorithm published in 2013 ACC/AHA
Guideline on the Assessment of
Cardiovascular Risk.

This calculator assumes that you have not had a prior
heart attack or stroke. Ifyou have, generally it is
recommended that you discuss with your doctor about
starting aspirin and a statin. Furthermore, if you have an
LDL-cholesterol (bad cholesterol) greater than 190, it is
also generally recommended that you discuss with your
doctor about starting aspirin and a statin.

Unfortunately, there is insufficient data to reliably predict
risk for those less than 40 years of age or greater than 79
years of age and for those with total cholesterol greater
than 320.

UPDATE (11/21117) -- The ACC/AHA has released their
2017 Guideline for the Prevention, Detection, Evaluation,
and Management of High Blood Pressure in Adufts. At a
high level, the new guidelines redefine hypertension as
blood pressure »130/80 and recommend starting anti-
hypertensives based on ASCVD risk score of =10%. This
will be a significant change from JNC-8. Please let us
know if you would like Us to incorporate the new
guidelines into cvriskcalculator.com by completing this 1-
question survey.




Heart Risk Calculator Aot Contac

11.4%

10-year risk of heart disease or stroke

On the basis of your age and calculated Based on your age, your blood pressure
risk for heart disease or stroke over 7.5%, is well-controlled

the ACC/AHA guidelines suggest you

should be on a moderate to high

intensity statin.
Demography Cholesterol Blood pressure Risk factors
Age: 65 Total: 200 Systolic: 120 Diabetes: no
Gender. male HOL: 50 Diastolic: 80 Smoking: no
Race: not African-American On medication: no

Notes and further reading

+ Moderate intensity statin may be atorvastatin 10mg, pravastatin 40mg, or simvastatin 20-40mg. High intensity statin may be atorvastatin 40mg-60mg.
+ AHA/ACC quidelines stress the importance of lifestyle modifications to lower cardiovascular disease risk in all patients. This includes eating a heart-nealthy dief, reqular aerobic
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Age (years)

Gender

Race

Total cholesterol (mg/dL)

HDL cholesterol (mg/dL)

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

Treated for high blood pressure

Diabetes

Smoker

» Male

Female

African American

o (Ofher

260

10

140

90

No

¢ Yes

® No

Yes

¢ No

Yes

Calculate your 10-year risk of heart
disease or stroke using the ASCVD
algorithm published in 2013 ACC/AHA
Guideline on the Assessment of
Cardiovascular Risk.

This calculator assumes that you have not had a prior
heart attack or stroke. If you have, generally it is
recommended that you discuss with your doctor about
starting aspirin and a statin. Furthermore, if you have an
LDL-cholesterol (bad cholesterol) greater than 190, itis
also generally recommended that you discuss with your
doctor about starting aspirin and a statin.

Unfortunately, there is insufficient data to reliably predict
risk for those less than 40 years of age or greater than 79
years of age and for those with total cholesterol greater
than 320.

UPDATE (11/21/17) -- The ACCIAHA has released their
2017 Guideline for the Prevention, Detection, Evaluation,
and Management of High Blood Pressure in Adults. Ata
high level, the new guidelines redefine hypertension as
blood pressure »130/80 and recommend starting anti-
hypertensives based on ASCVD risk score of »10%. This
will be a significant change from JNC-6. Please et us
know if you would like Us to incorporate the new
quidelines into cvriskcalculator.com by completing this 1-
question survey.




Heart Risk Calculator

On the basis of your age alone, the
USPSTF guidelines suggest there is
insufficient evidence you will benefit
from starting aspirin for heart disease

and stroke risk reduction.
Demography Cholesterol
Age: 45 Total: 260
Gender: male HOL: 40

Race: not African-American

Notes and further reading

On the basis of your calculated risk for

heart disease or sfroke less than 7.5%,

the ACC/AHA guidelines suggest you
have no indication to be on a statin.

Blood pressure
Systolic: 140
Diastolic: 90

On medication: yes

About  Contact

Based on your age and race, your blood
pressure is poorly-controlled, and you
should initiate lifestyle inerventions and
consider starting a thiazide diuretic,
ACEI/ARB, or calcium channel blocker.

Risk factors
Diabetes: no

Smoking: no

+ Moderate intensity statin may be atorvastatin 10mg, pravastatin 40mg, or simvastatin 20-40mg. High intensity statin may be atorvastatin 40mg-60mg.
+ AHA/ACC quidelines stress the importance of lifestyle modifications to lower cardiovascular disease risk in all patients. This includes eating a heart-nealthy dief, reqular aerobic




Age (years)

Gender

Race

Total cholesterol (mg/dL)

HDL cholesterol (mg/dL)

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

Treated for high blood pressure

Diabetes

Smoker

» Male

Female

African American

o Other

200

120

80

¥ No

Yes

No

¢ Yes

¢ No

Yes

Calculate your 10-year risk of heart
disease or stroke using the ASCVD
algorithm published in 2013 ACC/AHA
Guideline on the Assessment of
Cardiovascular Risk.

This calculator assumes that you have not had a prior
heart attack or stroke. Ifyou have, generally it is
recommended that you discuss with your doctor about
starting aspirin and a statin. Furthermore, if you have an
LDL-cholesterol (bad cholesterol) greater than 190, itis
also generally recommended that you discuss with your
doctor about starting aspirin and a statin.

Unfortunately, there is insufficient data to reliably predict
risk for those less than 40 years of age or greater than 79
years of age and for those with total cholesterol greater
than 320.

UPDATE (11/21117) -- The ACC/AHA has released their
2017 Guideline for the Prevention, Detection, Evaluation,
and Management of High Blood Pressure in Adults. Ata
igh level, the new guidelines redefine hypertension as
blood pressure »130/80 and recommend starting anti-
hypertensives based on ASCVD risk score of =10%. This
will be a significant change from JNC-6. Please let us
know if you would like us to incorporate the new
guidelines into cvriskcalculator.com by completing this 1-
Question suryey




Heart Risk Calculator

On the basis of your age and calculated
risk for heart disease or stroke under
10%, the USPSTF guidelines suggest
you would not likely benefit from

starting aspirin.
Demography Cholesterol
Age: 50 Total: 200
Gender. male HOL: 50

Race: not African-American

Notes and further reading

About  Contact

Based on your age, your blood pressure
is well-controlled.

Blood pressure Risk factors
Systolic: 120 Diabetes: yes
Diastolic: 80 Smoking: no

On medication: no

+ Moderate intensity statin may be atorvastatin 10mg, pravastatin 40mg, or simvastatin 20-40mg. High intensity statin may be atorvastatin 40mg-60mg.
+ AHA/ACC quidelines stress the importance of lifestyle modifications to lower cardiovascular disease risk in all patients. This includes eating a heart-nealthy dief, reqular aerobic
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Age (years)

Gender

Race

Total cholesterol (mg/dL)

HOL cholesterol (mg/dL)

Systolic hlood pressure (mmHg)

Diastolic blood pressure (mmHg)

Treated for high blood pressure

Diabetes

Smoker

» Male

Female

African American

o (Ofher

200

120

80

¥ No

Yes

¢ No

Yes

® No

Yes

Calculate your 10-year risk of heart
disease or stroke using the ASCVD
algorithm published in 2013 ACC/AHA
Guideline on the Assessment of
Cardiovascular Risk.

This calculator assumes that you have not had a prior
heart attack or stroke. If you have, generally it is
recommended that you discuss with your doctor about
starting aspirin and a statin. Furthermore, if you have an
LDL-cholesterol (bad cholesterol) greater than 190, it is
also generally recommended that you discuss with your
doctor about starting aspirin and a statin.

Unfortunately, there is insufficient data to reliably predict
risk for those less than 40 years of age or greater than 79
years of age and for those with total cholesterol greater
than 320.

UPDATE (11/21117) -- The ACC/AHA has released their
2017 Guideline for the Prevention, Detection, Evaluation,
and Management of High Blood Pressure in Adufts. At a
high level, the new guidelines redefine hypertension as
blood pressure »130/80 and recommend starting anti-
hypertensives based on ASCVD risk score of »10%. This
will be a significant change from JNC-8. Please let us
know if you would like us to incorporate the new
guidelings into cvriskcalculator.com by completing this 1-
question survey.




Heart Risk Calculator

On the basis of your age alone, the
USPSTF guidelines suggest there is
insufficient evidence you will benefit
from starting aspirin for heart disease

and stroke risk reduction.
Demography Cholesterol
Age: 75 Total: 200
Gender. male HOL: 50

Race: not African-American

Notes and further reading

22.4%

10-year risk of heart disease or stroke

On the basis of your age and calculated

risk for heart disease or stroke over 7.5%,

the ACC/AHA guidelines suggest you
should be on a moderate to high
intensity statin.

Blood pressure
Systolic: 120
Diastolic: 80

On medication: no

About  Contact

Based on your age, your blood pressure
is well-controlled.

Risk factors
Diabetes: no

Smoking: no

+ Moderate intensity statin may be atorvastatin 10mg, pravastatin 40mg, or simvastatin 20-40mg. High intensity statin may be atorvastatin 40mg-60mg.
+ AHA/ACC quidelines stress the importance of lifestyle modifications to lower cardiovascular disease risk in all patients. This includes eating a heart-nealthy dief, reqular aerobic
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Cardiovascular risk assessment

Recommendations Class | Level |

Systematic CV risk assessment is recommended in individuals
at increased CV risk, i.e. with family history of premature
CVD, familial hyperlipidaemia, major CV risk factors (such as
smoking, high BP, DM or raised lipid levels) or comorbidities
increasing CV risk.

It is recommended to repeat CV risk assessment every 5
years, and more often for individuals with risks close to
thresholds mandating treatment.

Systematic CV risk assessment may be considered in men
>40 years of age and in women >50 years of age or post-
menopausal with no known CV risk factors.

Systematic CV risk assessment in men <40 of age and women
<50 years of age with no known CV risk factors is not
recommended.

- - - EUROPEAN
www.escardio.org/guidelines SOCIETY OF

CARDIOLOGY*
European Heart Journal 2016;37:2315-2381-doi:10.1093/eurheartj/ehw106



How to estimate cardiovascular risk

Recommendations Class | Level

Total CV risk estimation, using a risk estimation system such

as SCORE, is recommended for adults >40 years of age, unless
they are automatically categorised as being at high-risk or very
high-risk based on documented CVD, DM (>40 years of age),
kidney disease or highly elevated single risk factor.

©

di ideli SOCIETY OF
Www.escar lo.org/gm elnes CARDIOLOGY®

European Heart Journal 2016;37:2315-2381-doi:10.1093/eurheartj/ehw106



Advantage and limitations in using the SCORE risk
charts

Advantages

» Intuitive, easy to use tool.

« Establishes a common language of risk for healthcare professionals.
» Allows a more objective assessment of risk.

« Takes account of the multifactorial nature of CVD.

» Allows flexibility in management; if an ideal risk factor level cannot be achieved,
total risk can still be reduced by reducing other risk factors.

» Deals with the problem of a low absolute risk in young people with multiple risk
factors: the relative risk chart helps to illustrate how a young person with a low
absolute risk may be at a substantially high and reducible relative risk; calculation of
an individual’s “risk age” may also be of use in this situation.

Limitations
» Estimates risk of fatal but not total (fatal + non-fatal) CV risk for reasons outlined in
text.

» Adapted to suit different European populations, but not different ethnic groups within
these populations.

» Limited to the major determinants of risk.

» Other systems have more functionality, although applicability to multiple countries is
uncertain.

» Limited age range (40-65 years).

. - - EUROPEAN
www.escardio.org/guidelines SOCIETY OF

CARDIOLOGY*
European Heart Journal 2016;37:2315-2381-doi:10.1093/eurheartj/ehw106



SCORE chart: 10-year risk of fatal cardiovascular disease
in populations of countries at high cardiovascular risk

Women Men
[Non-smoker| [ Smoker | Age [Non-smoker| [ Smoker |
13 15 17 19 22 14 16 19 22 5 20 35 41 47
10 12 13 16 1 12 15 2529 U
11 11 17 20 24
12 14 17 SCORE
10 1 13 11 13 15 15% and over
10 10%-14%
5%-9%
3%-4%
2%
1%
-<1%

10-year risk of fatal
CVD in populations
at High CVD risk
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European Heart Journal 2016;37:2315-2381-doi:10.1093/eurheartj/ehw106



SCORE chart: 10-year risk of fatal cardiovascular disease
in populations of countries at low cardiovascular risk

Women Men
[Non-smoker| [ Smoker | Age [Non-smoker| [ Smoker |
1 12 14 10 12 4[ll15 7 20 2 %
) 10 [l 10 22 14 16 19
1 13
SCORE
10 1 13 15 18 15% and over
1 13 10%-14%
5%-9%
3%-4%
2%
1%
.<1%

10-year risk of fatal
CVD in populations
at Low GVD risk
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CARDIOLOGY*
European Heart Journal 2016;37:2315-2381-doi:10.1093/eurheartj/ehw106



Intervention stratégies

Total CV risk LDL-C levels
(SCORE) 70 mgraL 70 to <100 mg/dL | 100 to <155 mg/dL | 155 to <190 mg/dL | >190 mgldL
<1.8 mmol/L 1.8to <2.6 mmol/L | 2.6 to <4.0 mmol/L | 4.0 to <4.9 mmol/L | 24.9 mmoliL
Lifestyle advice,
<1 consider drug
if uncontrolled
Class/Level IIC IIc lla/A
Lifestyle advice, | Lifestyle advice, | Lifestyle advice,
=1to <5 consider drug consider drug consider drug
if uncontrolled if uncontrolled if uncontrolled
Class/Level IC lla/A lla/A I/A
>5t0 <10 Lifestyle advice, Life:,%'%f: vice Lifestyle advice Lifestyle advice
or hichakk consider drug fraabn er?t and drug and drug
g if uncontrolled f treatment treatment
or most
Class/Level lla/A lla/A lla/A _ l/A
g - Lifestyle advice Lifestyle advice Lifestyle advice Lifestyle advice
3;0 ot:i Sk Lg::g?;mce, and concomitant  and concomitant  and concomitant  and concomitant
g 9 drug treatment drug treatment drug treatment drug treatment
Class/Level lla/A

www.escardio.org/guidelines

EUROPEAN
SOCIETY OF
CARDIOLOGY*

European Heart Journal 2016;37:2315-2381-doi:10.1093/eurheartj/ehw106



EVIDENCE BASED PUBLIC HEALTH POLICY AND PRACTICE

Cardiovascular risk prediction tools for populations in Asia
Asia Pacific Cohort Studies Collaboration

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

J Epidemiol Community Health 2007;61:115-121. doi: 10.1136/jech.2005.044842
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A comparison of the predicted versus observed event rates in the Female

population EGAT study using 10 year cardiovascular disease WHO risk chart
40 7d
9 1 = 10-year
» / observed event
25 7
20 Vv
15 I
m 10-year
10 / predicted event
by WHO
5 4
0

<10% 10% to <20% 20% to <30% > 30 %
Risk Categories

Source: Krisda Vilaiwatanakorn, MD. The Annual Meeting, Thai Heart Society. March 2015



Thai CV risk score
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Development of Thai risk score
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Development of Thai risk score
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Thal CV risk calculator

Available in
App Store
Google Play Store

Websites

R- k | Standalone flash application
ISK score

Interactive Kiosk

Search for #Thai CV risk score or #haiCVriskscore or #TCVRS
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Primary Prevention : No DM / No CKD
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Thai CV risk score
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Thai CV risk score
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Controversy in risk
assessment tool

e Limitation assessment tools:
e Age dependent
e Patient population included.
e Duration of follow-up.
e Change in statin use over time.

e Do not reflect the improvement in lifestyle factor
and disease state management of more modern
population.
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