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Cardiovascular Risk Factors
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Mozaffarian et al., Circulation 2008




The Traditional Diet-Heart Paradigm
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Advances in Nutritional Science

Strength of
Edfi®@ace

Randomized Tri
of Disease Out sease Outcomes

Physiologic Measures
/ Risk Factors

Retrospective Case-Control
Studies of Disease Outcomes

Animal Studies Ecologic Studies Prevalence Studies



A More Complete Diet-Heart Paradigm

n-3 Fatty Acids Atherosclerosis
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Essential Dietary Habits for CVD Health

Seafood / n-3 fatty acids

No Trans Fat

Whole Grains (carbohydrate quality)
Fruits, Vegetables

Polyunsaturated Fat for Saturated Fat
Nuts, Seeds, Beans

Lower Salt (blood pressure)

Smaller Portion Sizes
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Rare Sweetened Drinks




“ Behavior Can’t Be Changed ”




“ Behavior Can’'t Be Changed ”

(or, the Poly-pill plan)




Obesity Trends* Among U.S. Adults
BRFSS, 1990




Obesity Trends* Among U.S. Adults
BRFSS, 1995




Obesity Trends* Among U.S. Adults
BRFSS, 2000




Obesity* Trends Among U.S. Adults
BRFSS, 2004




U.S. Macronutrient Intakes, 1970 to 2000
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Behavior CanBe Changed




What Is the global burden of
cardiovascular diseases

due to poor dietary habits?




Diseases and Risk Factors

* Mortality and morbidity can be attributed to:
— disease or injury outcomes
— risk factors

e For example, 1.2 million annual lung cancer deaths:

Cigarette _
Smoking Occupational

71% Exposures
10%

Poverty /
Low Education Air Pollution
50% 7%




Comparative Risk Assessment (CRA)

e Quantify, using comparable methods, the role of selected
major risk factors in global and regional burdens of disease.

e Prior CRA Study: 1999-04, coordinated by WHO & Harvard.




Comparative Risk Assessment (CRA)

Current Distributions of Exposure
— Corrected for missing data and bias
— By relevant subgroups (e.g., age, gender)

Optimal Distributions of Exposure

— Theoretical Minimum Risk Exposure Distribution
(TMRED)

Causal Effects (RR) of Exposure on Disease
— By relevant subgroups (e.g., age, gender)

Estimation of Burdens of Disease
— Absolute rates of disease, corrected for bias
— Mortality vs. morbidity (DALYS)
— Attributable risk, Population attributable risk




Risk Factors in Prior CRA

Childhood and maternal underweight

Iron deficiency anaemia
Vitamin A deficiency

Zinc deficiency

Suboptimal breastfeeding *
Term IUGR *

High blood pressure

High cholesterol

High blood glucose *
Overweight and obesity

Low fruit and vegetable intake
Physical inactivity

Smoking and oral tobacco use
Alcohol use
lllicit drug use

* Subsequent analysis

Unsafe sex
Non-use / ineffective use of contraception
(unwanted pregnancy)

Unsafe water, sanitation, and hygiene
Urban air pollution

Indoor smoke from household solid fuel use
Lead exposure

Global climate change

Risk factors for injury
Carcinogens
Airborne particulates
Ergonomic stressors
Noise

Contaminated health care injections
Child sexual abuse




Deaths Attributable to Major Risk Factors in 2000

High blood pressure
Tobacco
High cholesterol
Underweight
Unsafe sex
Low fruit and vegetable intake
Overweight and obesity
Physical inactivity
Alcohol
Unsafe water, sanitation, and hygiene
Indoor smoke from solid fuels
Iron deficiency
Urban air pollution
Zinc deficiency
Vitamin A deficiency
Contaminated health care injections
Occupational airborne particulates
Occupational risk factors for injury
Lead exposure

llicit drugs

Ezzati et al Lancet 2002
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Metabolic Risks by National Income

Women
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Distribution of Burden Attributable to
Risk Factors by Exposure Levels
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Rodgers et al PLoS Medicine 2004
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Distribution of CVD burden attributable to
high blood pressure by exposure and region

Attributable CVD DALYs
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Global Burden of Disease Study — 2010 Report

e Estimate the global burden of diseases, injuries, and risk
factors for 1990 and 2005 using consistent and
comparable methods, assumptions, and data sources.

e Launched Sep 2007 with announcement in The Lancet.

e Global consortium of 40 Expert Groups for different
diseases, injuries, and risks factors.

« Final results to be published in 2010 and subsequently.
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Comparative Risk Assessment (CRA)

Current Distributions of Exposure
— Corrected for missing data and bias
— By relevant subgroups (e.g., age, gender)

Optimal Distributions of Exposure

— Theoretical Minimum Risk Exposure Distribution
(TMRED)

Causal Effects (RR) of Exposure on Disease
— By relevant subgroups (e.g., age, gender)

Estimation of Burdens of Disease
— Absolute rates of disease, corrected for bias
— Mortality vs. morbidity (DALYS)
— Attributable risk, Population attributable risk




Current Distributions of Exposure

 New Systematic Reviews

* |[dentification and Selection of Appropriate Studies

e Obtaining Data

« Adjustment for Variability and Bias in Methods

e Missing Data and Imputation




Optimal Distributions of Exposure (TMRED)




Casual Effects on Disease (RR’S)

Selection of Risk Factors

New Systematic Reviews

New Meta-Analyses

Effect Modification (e.g., by age, gender)
— Relative risk scale
— Absolute risk scale




Estimation of Burdens of Disease
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Seafood Omega-3 Fats: Effects on Risk Factors

Mozaffarian & Rimm, JAMA 2006



Dietary EPA+DHA and Sudden Death

1.40
1.20+

RR 1.00 e
0.80 ¢ 4
0.60 l
0.40 + ¢
0.20 +
0.00 | | | |
None 30 100 200 470
Estimated Dietary EPA+DHA (mg/d)

Case-control study of out-of-hospital primary cadarrest (295 cases, 398 controls),
adjusted for other cardiovascular risk factorgdifle risk factors, and dietary habits.

Siscovick et al. JAMA 1995




Membrane EPA+DHA and Sudden Death
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-control study of out-of-hospital primary cadarrest, adjusted for other
cardiovascular risk factors, lifestyle risk factcaad dietary habits.

Siscovick et al. JAMA 1995




Blood EPA+DHA and Sudden Death
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Prospective case-control study of sudden cardiathd®8 cases, 184 controls),
adjusted for other cardiovascular risk factorgdifle risk factors, and dietary habits.

Albert et al. NEJM 2002



Membrane EPA+DHA and Sudden Death
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Case-control study of out-of-hospital primary cacarrest, adjusted for other
cardiovascular risk factors, lifestyle risk factcaad dietary habits.

Siscovick et al. JAMA 1995




Fish Intake & CHD Death: Prospective Cohort Studis

Total 0f326,572individuals (4,473 cardiac deaths) in U.S., Euroged Asia.

Number of Number of
Study Participants CHD Deaths
1. Kromhout 1985 — Zutphen Elderly Study 852 78
2. Dolecek 1991 — Multiple Risk Factor Intervention Trial 16,258 175
3. Fraser 1992 — Adventist Health Study 26,473 260
4. Kromhout 1995 — Rotterdam Cohort Study 272 58
5. Daviglus 1997 — Chicago Western Electric Study 1,822 430
6. Albert 1998 — Physicians Health Study 20,551 133
7. Oomen 2000 — Seven Countries Study 2,738 463
8. Yuan 2001 — Shanghai Cohort Study 18,244 74
9. Hu 2002 — Nurses Health Study 84,688 484
10. Mozaffarian 2003 — Cardiovascular Health Study 3,910 247
11. Osler 2003 — Danish Monica Cohort 7,529 247
12. Folsom 2004 — lowa Women'’s Health Study 41,836 922
13. Mozaffarian 2005 — Health Professionals Follow-up Study 45,722 218
14. Nakamura 2005 — Japan Nippon Study 8,879 124
15. Iso 2006 — Japanese Public Health Center Cohort 41,578 62
16. Jarvinen 2006 — Finland Cohort Study 5,220 498
Totals 326,572 4,473




Fish Intake & CHD Death: Randomized Controlled Trials

Number of Number of
Randomized Controlled Trials Participants CHD Deaths
DART — 1989 2,033 194
DART 2 — 2003 3,114 319
GISSI-Prevenzione — 1999 5,664 273
JELIS Primary & Secondary Prevention — 2007 18,645 60
GISSI-Heart Failure — 2008 6,975 632
Totals 36,431 1,478

Total 0f36,431individuals (1,478 cardiac deaths)
In U.S., Europe, and Asia



Pooled Analysis of Studies of Cardiac Death

Meta-analysis of 16 prospective cohort studies 26:572) and 4 randomized
controlled trials (n=29,456) from the U.S., Eurogerd Asia.

1.2 A
10 4 Total risk reduction = 36%
. °  (95% Cl= 20 to 50%; p<0.001)
Relative
Risk of 0.8 - .
Cardiac ¢ o
Death 06 - 0O o
0.4 - 0
<o
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EPA+DHA Intake (mg/d)
250 mg/day

(~ 2 g/week) Mozaffarian & Rimm. JAMA 2006
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Definitions of Nutritional Risk Factors
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GBD Preliminary Results: USA

Men and Women Deaths attributable to individual risks (thousands)
(age 30+ yrs) -50 50 150 250 350 450

Smoking
High blood pressure
Overweight-obesity (high BMI)
Physical inactivity

High blood glucose

High LDL cholesterol B Cardiovascular

High dietary sodium (salt) W Cancer

Low dietary omega-3 fatty acids (seafood) B Diabetes

High dietary trans fatty acids

B Respiratory

Alcohol use B Other NCD

Low inatke of fruits and vegetables

Low dietary polyunsaturated fatty acids




GBD Preliminary Results: USA

Men and Women Deaths attributable to individual risks (thousands) 2

(age 30-70 yrs) -50 50 150 250

|
Smoking

Overweight-obesity (high BMI)
High blood pressure

High blood glucose

Physical inactivity

High LDL cholesterol B Cardiovascular

Alcohol use W Cancer
High dietary trans fatty acids H Diabetes
Low dietary omega-3 fatty acids (seafood) B Respiratory
High dietary sodium (salt) B Other NCD
Low inatke of fruits and vegetables B Injury
Low dietary polyunsaturated fatty acids




Current Work

 What is the global burden of CVD due to poor
dietary habits?

* Which dietary habits cause the largest burdens?
 How does this vary by world region?

 How does this vary by country income?

e How does this vary for mortality vs. morbidity ?

 What are the implications for interventions and
cost-effectiveness ?



Next Steps / Timetable

FEB | APR | JUN | AUG DEC|FEB | APR | JUN |AUG | OCT |NOV
Data Retrieval _—=
Estimation of Exposure Distributi
Estimation of Burden of Disease —
WHO |
Report




