
Communicating The Concept Communicating The Concept 
of Lifetime Risk of CVDof Lifetime Risk of CVD
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� Office-based Assessment

(National Cholesterol Education Program, American H eart Association, American 

College of Cardiology)

� Risk prediction algorithm derived from the 

Framingham Heart Study 

� Age
� Total cholesterol
� HDL
� Blood pressure
� Smoking

Current Guidelines 

JAMA 2001; 285: 2486-2497



� <10% : Low Risk

� Reassurance

� Avoid further risk assessments for 5 yrs.

� >20% : High Risk

� Candidates for aggressive management with LDL goals  of 

<70 mg/dl and daily aspirin

� 10-20%: Intermediate Risk

� Do not qualify for the most intensive risk factor i nterventions

� Candidate for pharmacotherapy if LDL>160 mg/dl

General CHD Risk Categorization

Greenland P, et al. Circulation. 2001 Oct 9;104(15) :1863-7. 



Trends in Age-standardized mortality & 
incidence of Acute MI  (NHANES) 
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Age is the big factor in FRS!

TC>240, HDL-c<40, SBP>15045 male smoker

TC>300, HDL-c<40, SBP>17045 female smoker

Can’t (TC>320, HDL-c<20, SBP>200)45 female NS

TC >320, HDL-c<30, SBP>19045 male NS

TC >300, HDL-c<40, SBP>16535 female smoker

TC >275, HDL-c<40, SBP>16035 male smoker

Can’t (TC>320, HDL-c<20, SBP>200)35 female NS

Can’t (TC>320, HDL-c<20, SBP>200)35 male NS

RFs to Exceed 20% 10-Year RiskAge/sex/smoking

Cavanaugh, Lloyd- Jones AHA 2006
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Focus of Current FRS based guidelines is 
more on Short-Intermediate Term

* Lifetime risk through age 80 † Lifetime risk through age 94

41%35%32%Lifetime†

20%15%10%60    10 yr risk

45%43%38%Lifetime†

15%11%4%50    10 yr risk

42%35%36%Lifetime*

11%2%0.3%40    10 yr risk

321Index Age

FRS Tertile

Lloyd-Jones AJC 2004



Remaining Lifetime Risk for CVD at Age 50Remaining Lifetime Risk for CVD at Age 50

7,926 subjects free of CVD at baseline7,926 subjects free of CVD at baseline

111,777 person111,777 person--years of follow upyears of follow up

Initial CVD event:  Initial CVD event:  1,757 subjects1,757 subjects

NonNon--CVD death:CVD death: 1,641 subjects1,641 subjects

Lifetime risk for ASCVD:Lifetime risk for ASCVD:
–– Men:Men: 52% (49 52% (49 –– 54%)54%)

–– Women: Women: 39% (37 39% (37 –– 41%)41%)
Lloyd-Jones et al. Circulation 2006



Risk Factor Strata at Age 50Risk Factor Strata at Age 50

³³ 2 Major RFS2 Major RFS

Stage 2 HTN or TC Stage 2 HTN or TC ³³ 240 or DM 240 or DM 
or smoker                       or smoker                       

(or obese or low HDL(or obese or low HDL--c)c)

1 Major RF1 Major RF

Stage 1 HTN or TC 200Stage 1 HTN or TC 200--239, no 239, no 
DM, nonDM, non--smokersmoker³³ 1 Elevated RF1 Elevated RF

PreHTNPreHTN or TC 180or TC 180--199,     no 199,     no 
DM, nonDM, non--smokersmoker³³ 1 Not Optimal RF1 Not Optimal RF

BP <120/<80 and TC <180, no BP <120/<80 and TC <180, no 
DM, nonDM, non--smokersmokerAll Optimal All Optimal RFsRFs

DefinitionDefinitionRisk StratumRisk Stratum

Lloyd-Jones, Circulation 2006



Lifetime Risk for ASCVD by RF Strata Lifetime Risk for ASCVD by RF Strata Age Age 
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Median Survival by Risk Factor StrataMedian Survival by Risk Factor Strata
Age 50Age 50

31312828³³ 2 Major 2 Major RFsRFs

353530301 Major RF1 Major RF

39393535³³ 1 Elevated RF1 Elevated RF

39393636³³ 1 Not Optimal 1 Not Optimal RFsRFs

>40 yrs>40 yrs>40 yrs>40 yrsAll Optimal All Optimal RFsRFs

Women Women Men Men RF StratumRF Stratum

Lloyd-Jones, Circulation 2006



Risks for CVD and NonRisks for CVD and Non--CVD Death CVD Death 
by CVD Risk Factor Burdenby CVD Risk Factor Burden
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CVD Lifetime Risk Pooling ProjectCVD Lifetime Risk Pooling Project

17 cohorts17 cohorts
–– ARIC, Chicago Heart Association, CHS, EPESE cohorts, ARIC, Chicago Heart Association, CHS, EPESE cohorts, 

Framingham Heart, Framingham Offspring, Honolulu Heart, Framingham Heart, Framingham Offspring, Honolulu Heart, 
Kaiser, MRFIT Kaiser, MRFIT screeneesscreenees, NHANES I EFS, NHANES II , NHANES I EFS, NHANES II 
Mortality, PeopleMortality, People’’s Gas, Puerto Rico, Tecumseh, Western s Gas, Puerto Rico, Tecumseh, Western 
Electric, WHIElectric, WHI--OSOS

>600,000 unique individuals>600,000 unique individuals

>10 million person>10 million person--years of followyears of follow--upup

Lloyd-Jones, unpublished data



Lifetime Risk for CVD Death Lifetime Risk for CVD Death 
Women Age 45Women Age 45
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Lifetime Risk for CVD Death Lifetime Risk for CVD Death 
Women Age 65Women Age 65
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Lifetime Risk for F/NF Stroke Lifetime Risk for F/NF Stroke 
Women Age 65Women Age 65
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Current Risk Prediction ModelsCurrent Risk Prediction Models

Given their emphasis on age and absolute risk, existing risk Given their emphasis on age and absolute risk, existing risk 
models may not capture young adults with low short term CV models may not capture young adults with low short term CV 
risk, but elevated long term CV riskrisk, but elevated long term CV risk
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How Good Is NCEP III At Predicting 
MI in young? Akosah Et al, JACC 2003:41 1475-9

222 patients with 1222 patients with 1 stst acute MI, no prior CADacute MI, no prior CAD
men <55 y/o (75%), women <65 (25%), no DMmen <55 y/o (75%), women <65 (25%), no DM
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Prevalence of Individuals Qualifying for 
Pharmacotherapy based on FRS Across Increasing 

Levels of Subclinical Atherosclerosis 
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1600 Asymptomatic Individuals
67% men, mean age: 53 ± 10 yrs

Nasir K, Michos, Blumenthal RS et al JACC 2005; 46: 1931-6



Are Individuals with same atherosclerotic burden
equally considered for pharmacotherapy by current 

guidelines according to age & gender?

Nasir K, Michos E, Blumenthal RS et al JACC 2005; 46 :1931-6
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*Risk-adjustment includes controlling for age, hypertension, smoking, diabetes, family history of premature coronary disease, 
and treatment for hyperlipidemia

Figure 4
PROGNOSTIC VALUE OF CORONARY CALCIFICATION IN 

MEN AND WOMEN

Raggi P J Women Health. 2004



Family History of Premature CHD not 
considered in FRS!
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Nearly quarter to one third individuals 
with FH with 0-1 CHD risk factors had 
significant CAC!

Nasir K, Michos E, Rumberger J, Blumenthal R. Circul ation 10/04 

����������������������������



Advanced CAC higher with FamHx of Premature 
CHD among all ethnic groups considered          

“Low risk”
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Odds ratio for presence of advanced 
Calcification according to MS risk factors 

and FH of premature CHD
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Michos E, Nasir K, Blumenthal RS. Am J Cardiol . 2005



Prevalence of Advanced CAC (>75 th percentile) 
according to FH of premature CHD and risk 

factors among women with FRS<10%
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Michos E, Nasir K, Braunstein JB, Blumenthal 
RS. Atherosclerosis . 2006 ;184(1):201-6.



Classification of CHD risk across CAC 
scores in Women

Intermediate risk 
FRE

Low risk FRE

CAC<100 180 (8%) 2020 (92%)

CAC<400 219 (9%) 2145 (91%)

CAC<75th 168 (9%) 1790 (91%)

CAC>100 69 (28%) 178 (72%)

CAC>400 30 (36%) 53 (64%)

CAC ³³³³ 75th 81 (16%) 408 (84%)

Michos E, Nasir K, Blumenthal RS.  Atherosclerosis . 2006 ;184(1):201-6.



Case Example 1  - AH, a 30 y/o
female smoker with stage II HTN, 
LDL 190, HDL 35

_______________________________________________________________
Framingham Points (Wilson 1998)

Age Age Age Age
30 40 50 60
__________________________

Age -9 0 6 8
Smoker (yes) 2 2 2 2
Systolic Blood Pressure 160 mm Hg 3 3 3 3
LDL cholesterol 190 mg/dL 2 2 2 2
HDL cholesterol 35 mg/dL 2 2 2 2

__________________________
Framingham Risk Score (points) 0 9 15 17

10-year Framingham Risk 2 % 9% 24% 32 %
________________________________________________________________

Ridker PM, Cook N. Circulation 2005;111:657-8



Case Example 2 – AH, a 40 y/o
female smoker with SBP 160, TC 260 
LDL 190, HDL 40

_______________________________________________________________
Framingham Points (ATP III 2001)

Age Age Age
40 50 60
___________________

Age 0 6 10
Smoker (yes) 7 4 2
Systolic Blood Pressure 160 mm Hg 3 3 3
Total cholesterol 260 mg/dL 8 5 3
HDL cholesterol 40 mg/dL 1 1 1

____________________
Framingham Risk Score (points) 19 19 19

10-year Framingham Risk 8 % 8 % 8 %
________________________________________________________________

Ridker PM, Cook N. Circulation 2005;111:657-8



Case Example 3: WJC at 35 y/o

Total Score = FRS=4%

Wilson et al. Circulation 1998; 97: 1837-1847
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35 yo male
BP 128/80
TC  210
HDL-C 40
LDL-C 160
Non-smoker
No DM
? FH CHD



Characteristics of Low-Risk Women by 
CVD Event in MESA

Lakoski and Blumenthal. Arch Intern Med. 2007;167(22):2437-2442



Incidence of CHD Events According to 
Presence or Absence of CAC

Lakoski and Blumenthal. Arch Intern Med. 2007;167(22):2437-2442



Incidence of CVD Events According to 
Presence or Absence of CAC

Lakoski and Blumenthal. Arch Intern Med. 2007;167(22):2437-2442



CHD Event-Free Survival by CAC 
Category in Low-Risk Women

Lakoski and Blumenthal. Arch Intern Med. 2007;167(22):2437-2442



CVD Event-Free Survival by CAC 
Category in Low-Risk Women

Lakoski and Blumenthal. Arch Intern Med. 2007;167(22):2437-2442



CHD and CVD Events by CAC Score in 
Low-Risk Women in MESA

Lakoski and Blumenthal. Arch Intern Med. 2007;167(22):2437-2442



Further risk stratification and aggressive 

lifestyle Mx in “low risk” asymptomatic 

women with a FHx of premature CVD 

and/or 2 MetS components should be 

strongly considered since they often have 

a high lifetime risk of CVD


