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Nutritional Challenge of the 21Nutritional Challenge of the 21stst Century: Century: 
Abundance of Food in the Developed WorldAbundance of Food in the Developed World

� Cheap and readily 
available

� Global markets

� Center of social and 
cultural activities

� Habits are deeply ingrained 
and lifelong

� Hunger drive and 
satisfaction

� A socially acceptable 
pleasure



Consequences of Excess NutritionConsequences of Excess Nutrition

� Fat

� Carbohydrate

� Protein



Relationship between Saturated Fat Intake Relationship between Saturated Fat Intake 
and 25and 25--Year CVD Mortality Year CVD Mortality 

Kromhout D et al. Preventive Medicine1995;24:308-315
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Multifactorial Risks of Excess Dietary FatMultifactorial Risks of Excess Dietary Fat

� Increased LDL 
cholesterol

� Decreased HDL 
cholesterol

� Increased 
triglycerides

� Weight gain

� Hypertension



THE
NEXT

WAVE

THETHE
NEXTNEXT

WAVEWAVE

Low Fat
High Carbohydrate

Low Fat
High Carbohydrate



Results of LowResults of Low--Fat, High Carbohydrate Fat, High Carbohydrate 
Diets with Unrestricted CaloriesDiets with Unrestricted Calories

Good

� Total cholesterol

� LDL cholesterol

Bad

� Triglycerides

� HDL cholesterol
� Weight gain

� Higher glucose      



Metabolic Syndrome Risk FactorsMetabolic Syndrome Risk Factors
� Central obesity (Europoid)

� *Men  >102      94 cm
� Women >88      80 cm

� Impaired glucose tolerance
� Fasting glucose >110                     

100 mg/dl
� Hyperinsulinemia
� Insulin Resistance

� Dyslipidemia
� Increased triglycerides >150 

mg/dl
� Decreased HDL cholesterol

� Men <40 mg/dl
� Women <50 mg/dl

� Hypertension
� BP >135/85      130/85 mmHg     

NCEP-ATP III. Circulation 2002;106:3134-3421
Alberti KG et al.for IDF. Diabet Med2006;23:469-480.

•3 or more highlighted risk factors qualified for metabolic syndrome by NCEP-ATP III criteria.
•New IDF “world-wide” definition requires central obesity plus 2 of 5 other criteria.

*Central obesity is ethnic-specific in men - Asian >90 cm
•Ethnic Latin American use Asian values
•African and Middle Eastern use Europoid values



Cardiovascular Events Associated Cardiovascular Events Associated 
with Metabolic Syndromewith Metabolic Syndrome

� Myocardial infarction
� Left ventricular hypertrophy
� Stroke
� Peripheral vascular disease
� Deaths

Normal Impaired Glucose                    
Tolerance

Type 2 Diabetes



Microalbuminuria and CKD* by Metabolic Syndrome Microalbuminuria and CKD* by Metabolic Syndrome 
Risk Factors in the General Population (NHANES)Risk Factors in the General Population (NHANES)

* CKD defined by eGFR <60 ml/min per 1.73m2. 

Metabolic Syndrome Risk Factors, nMetabolic Syndrome Risk Factors, n
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THE
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WAVE
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NEXTNEXT

WAVEWAVE

Reduce CarbohydrateReduce Carbohydrate

Increase FatIncrease FatIncrease Fat Increase ProteinIncrease Protein



Popular Fad DietsPopular Fad Diets
““ High ProteinHigh Protein--Low Low CarbCarb””

� Atkins
� South Beach
� Sugar Busters
� Protein Power
� The Zone

� Protein
� 25-40%

� Carbohydrate
� 5-30%

� Fat
� 30-70%

Caloric DistributionDiets



High ProteinHigh Protein--Low Carbohydrate versus LowLow Carbohydrate versus Low--Fat Fat 
Diets in Obese PatientsDiets in Obese Patients

� Atkins
� Carb 20-30 g/Fat 80-110 

g/Protein 100-120 g

� Zone
� Carb 100-120 g/ Fat 70-90 

g/Protein 90-110 g 

� Weight Watchers 
� Carb 170-190 g/ Fat 40-50 

g/Protein 70-80 g 

� Ornish
� Carb 220-230 g/ Fat 20-30 

g/Protein 60-70 g 

� Other low-fat

� Weight loss
� No difference between diets after 6-

12 months
� Shorter-term advantage of high 

protein-low carb diets inconsistent

� LDL cholesterol
� Decreased with low-fat diets

� HDL cholesterol 
� Increased with high protein-low 

carb diets

� Blood pressure, glucose, 
insulin

� No sustained or consistent response 
to any diet 

Diets Outcomes

Foster GD et al. N Engl J Med 2003;48:2082-2090
Yancy WSet al. Ann Intern Med 2004;140:769-777
Brehm BJ et al. J Clin Endocrinol and Metab2003;88:1617-1623

Stern L et al. Ann Intern Med 2004;140:778-785
Dansinger ML et al. JAMA 2005;293:43-53



Why Not High Protein Diets?Why Not High Protein Diets?

Good

� Triglycerides
� HDL cholesterol

Bad

� Kidney stones
� Osteoporosis
� Increase homocysteine
� Increase uric acid

Exacerbate or 
induce kidney 

disease?



Mechanistic Considerations:Mechanistic Considerations:
Effects of High Protein Diets on the KidneyEffects of High Protein Diets on the Kidney
� Glomerular hyperfiltration, hypertension, injury/sclerosis

� Humans and animals
� Normal and diseased kidneys
� Responses are enhanced in diabetes

� Activation of the RAS
� Rats – normal, remnant kidney, hypertensive
� Increased plasma renin activity and angiotensin II
� Increased expression of renin in kidney

� Increased formation and activation of AGE/RAGE
� Cells, animals, humans
� Diabetes, overfeeding including high protein
� Cellular proliferation and tissue fibrosis

Vaughan DL et al. Clin Sci1992;83:23 -28
Correa-Rotter R et al. Am J Physiol Renal Fluid Electrolyte Physiol
1992;262:F631-F638 
Tuttle KR et al. Kidney Int2005;67;953-958
Uribarri J and Tuttle KR CJASN 2006;1:1293-1299

Paller MS et al. Am J Physiol 1986;251:F34-F39
Zatz R et al. Proc Natl Acad Sci USA1985;82:5963-5967
Hostetter TH et al. Kidney Int1986;30:509-517
Brenner BM et al.N Engl J Med1982;307:652-659
Tuttle KR et al. N Engl J Med1991;324:1626-1632



Diabetic Kidney DiseaseDiabetic Kidney Disease



Higher Dietary Protein Increases Risk of Higher Dietary Protein Increases Risk of 
Microalbuminuria in Diabetes and HypertensionMicroalbuminuria in Diabetes and Hypertension

0 1 2 3 4 5

Odds ratios for microalbuminuria highest (³³³³ 19% of energy) versus 
lowest quintile  (<11.7% of energy) of dietary protein  intake in 
NHANES.

DM(+)/HTN (+)

DM(+)/HTN(–)

DM(–)/HTN(+)

DM(–)/HTN(–)

Wrone EM et al. Am J Kidney Dis2003;41:580-587



Risk of Loss of  Kidney Function by Protein Intake for Risk of Loss of  Kidney Function by Protein Intake for 
Women with *Early Kidney Disease (CKD stages 1Women with *Early Kidney Disease (CKD stages 1--2)2)

Quintile of
Protein
Intake

Median Intake
(Range), g/d

Odds Ratio

1
2
3
4
5

61.0 (37-65.5)
69.5 (65.6-72.1)
75.7 (72.2-78.4)
81.8 (78.5-85.5)
92.3 (85.6-143)

1.00 (referent)
1.87 (0.88-3.99)
1.56 (0.67-3.63)
1.49 (0.59-3.76)
3.51 (1.36-9.07)

*Approximately one third of women in this sample from the Nurses 
Health Study had kidney disease.

Knight EL et al. Ann Intern Med2003;138:460-467

Loss of Kidney Function
(>15%)



Where Is The Balance?Where Is The Balance?
““ Most Good/Least HarmMost Good/Least Harm””

Carbo-
hydrates Fat

Protein



An Integrative Approach:An Integrative Approach:
The MediterraneanThe Mediterranean--Style DietStyle Diet

RED
MEAT

SWEETS

EGGS

POULTRY

CHEESE AND YOGURT

OLIVE OIL (variable)

FRUITS VEGETABLES
BEANS,

LEGUMES,
AND NUTS

BREADS, PASTAS, RICE, COUSCOUS,
POLENTA, BULGUR, OTHER GRAINS, POTATOES

MONTHLYMONTHLY

FISH

WEEKLYWEEKLY

DAILYDAILY



OmegaOmega--3 Fatty Acids:3 Fatty Acids:
Putative Mechanisms for CVD Risk ReductionPutative Mechanisms for CVD Risk Reduction

� Lower triglycerides

� Reduce risk of ventricular arrhythmias
� Reduce platelet aggregation

� Enhance fibrinolysis
� Dose-dependent blood pressure lowering
� Inhibition of atherosclerosis

� Improve endothelial function 
� Decreased adhesion molecules (VCAM-1, ICAM-1) and  

pro-inflammatory cytokines (IL-1, IL-6, TNF)



Estruch R, et al. Ann Intern Med 2006;145:1-11
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Mediterranean Diet and Inflammatory Markers: Mediterranean Diet and Inflammatory Markers: 
Primary Prevention in High CVD Risk PatientsPrimary Prevention in High CVD Risk Patients

With Mixed Nuts

Low-Fat Diet

With Virgin Olive Oil



Mediterranean Diet vs. Prudent Western Diet Mediterranean Diet vs. Prudent Western Diet 
in Survivors of First MI in Survivors of First MI -- Lyon Heart StudyLyon Heart Study

De Lorgeril M et al. Circulation 1999;99:779-785

54321
Year
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Relative risk reduction for death, fatal and nonfatal  MI, 
unstable angina, CHF, stroke, embolic events was 70%.

Independent of blood pressure, lipids, uric acid, ASA, 
statins, beta-blockers, RAS inhibitors

p=0.001



MI and Sudden Cardiac Death by IndoMI and Sudden Cardiac Death by Indo--
Mediterranean Diet in High Risk Patients*Mediterranean Diet in High Risk Patients*

Control
Intervention

p=0.001
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Singh RB et al. Lancet2002;360:1455-1461
*High risk: known CVD, diabetes, 
hypertension, hypercholesterolemia



Missing Pieces in Prior Clinical Trials of Missing Pieces in Prior Clinical Trials of 
Mediterranean Diets for Cardiovascular PreventionMediterranean Diets for Cardiovascular Prevention

� No active comparator group with a low-fat diet
� Control groups received “usual care”

� Goals for reducing saturated fat and cholesterol were not 
achieved in control groups

� Effects of longitudinal intervention per seversus specific 
dietary effects is uncertain



� Prospective, randomized, controlled, active comparison
trial of a Mediterranean-style versus a conventional, 
“heart healthy,” low-fat diet in patients who survived a 
first MI

� Randomized within 6 weeks of MI

� Equal intensity of longitudinal dietary intervention in 
both groups

� Stratified by type 2 diabetes status

THISTHIS--Diet DescriptionDiet Description
An Active Comparison TrialAn Active Comparison Trial

Tuttle KR et al. Am J Cardiol2008; in press



Nutrient CompositionNutrient Composition
MediterraneanMediterranean--Style and LowStyle and Low--Fat DietsFat Diets

Cholesterol
(mg/day)

Saturated Fat
(% Kcal)

Total Fat
(% Kcal)

Mono’s
(% Kcal)

Omega-3
(% Kcal)

Protein
(% Kcal)

Carbohydrate
(% Kcal)

Mediterranean

££££200

££££7

30-40

20-25

>0.75

10-20

50

AHA Step II

££££200

££££7

<30

10-15

0.3-0.45

10-20

55-60



Dietary InterventionDietary Intervention
MediterraneanMediterranean--Style and LowStyle and Low--FatFat

� Two individual counseling sessions with 
dietitian within the first month of randomization

� Individual sessions with dietitian at 3, 6, 12, 18, 
and 24 months

� Six or more group sessions over 24 months
� Classes offered monthly



THISTHIS--DIET DescriptionDIET Description
Usual Care CaseUsual Care Case--Control StudyControl Study

� Usual care group (non-randomized) of like MI patients 
who were not referred for dietary intervention

� Hierarchically matched to dietary intervention groups for 
age, sex, MI type and treatment, status of diabetes and 
hypertension 

� Met entry criteria for dietary intervention portion of 
THIS-DIET

� Database and chart reviews for primary and secondary 
outcomes (prospective)



Screening, Enrollment, and Screening, Enrollment, and 
Participation Status in THISParticipation Status in THIS--DietDiet

Discontinued
(n=3)

Mediterranean-style 
Diet (n=51)

Completed
(n=45)

Enrolled and 
Randomized

(n=101)

Low-Fat Diet (n=50)

Completed
(n=48)

Discontinued
(n=5)

Screened
(n=705)

Not Enrolled (n=604)
Did not meet inclusion 
criteria (n=141)
Met exclusion criteria 
(n=192)
Declined (n=271)

Reasons for discontinuation: 
American Heart Association Step II Diet 
group
1 - lost to follow-up; 4 - personal decision

Mediterranean-style Diet group: 
3 - personal decision



Baseline Characteristics of Dietary Intervention Baseline Characteristics of Dietary Intervention 
Participants and Usual Care GroupParticipants and Usual Care Group

0.87373740.1546880Sex (M, %)

0.45997940.9809494Race (W, %)

0.67048500.6155348HTN (yes, %)

0.35315200.9612020Diabetes (yes, %)

0.75458±959±90.93558±959±10Age (y)

pUsual Care
Dietary 

Intervention
p

Low-Fat
Diet

Mediterranean
Diet

Characteristic



MI Location and Type in Dietary Intervention MI Location and Type in Dietary Intervention 
Participants and Usual Care GroupParticipants and Usual Care Group

0.10915240.9562424Non-Q

0.248520.15704Posterior

0.60022190.4172216Anterior

0.67058550.7725457Inferior

pUsual Care
Dietary 

Interventionp
Low-Fat

Diet
Mediterranean

Diet
MI type and 
location (%)



*Initial Reperfusion Strategy in Dietary *Initial Reperfusion Strategy in Dietary 
Intervention and Usual Care GroupsIntervention and Usual Care Groups

0.77321230.5112025None

0.66413110.7231210Both

0.65112100.484128Thrombolysis

0.77754560.9305657PCI

pUsual Care
Dietary 

Intervention
p

Low-Fat
Diet

Mediterranean
DietStrategy (%)

*First 24 hours of hospitalization



CVD Survival Curves PostCVD Survival Curves Post--MI MI 
Low-Fat versus Mediterranean Diet

Mediterranean

Low-Fat

Low-Fat (n)
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Mediterranean (n)

66 72

51 24

Log Rank p = 0.81

40 34 28 2450 49 47 47 17 12 10 5 2

17 13 9 5 145 45 30343847

Time after MI (months)

Tuttle KR et al. Am J Cardiol2008; in press



0

Usual Care

CVD Survival Curves PostCVD Survival Curves Post--MI MI 
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0
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Log Rank p<0.001

Odds ratio = 0.33 (95% CI 0.18-0.60) 
Median follow-up 46 (range 18-72) months

20

40

60

80

100
Dietary Intervention

101 96 92 92 68 58 48 34 25 19 10
101 87 81 73 72 65 35 32 31 29 28 19

3
4

Time after MI (months)

Usual Care (n)

Dietary Intervention (n)

Diet Intervention Patients versus Usual CareDiet Intervention Patients versus Usual Care

12

78

Tuttle KR et al. Am J Cardiol2008; in press



First Cardiovascular Events in Dietary First Cardiovascular Events in Dietary 
Intervention Participants and Usual Care GroupIntervention Participants and Usual Care Group

0.412413Stroke

<0.001401688TOTAL

0.0220844Unstable angina

0.083000
Congestive heart 
failure admissions

0.238431Recurrent MI

0.083000cardiac death

0.0077000All cause death

*p

Usual 
Care

(n=101)

Dietary 
Intervention

(n=101)

Low-Fat
Diet

(n=50)

Mediterranean
Diet 

(n=51)Endpoint (n)                                  

*Comparison between dietary intervention groups and usual care group
There were no significant differences between Mediterranean diet and low-fat diet groups.



Lipids and Blood Pressure Lipids and Blood Pressure 
in Dietary Intervention Participantsin Dietary Intervention Participants

74±12
73±9

119±20
123±19

99±26
100±42

124±59
150±79

41±10
40±9

Month
6

Diastolic blood 
pressure (mm Hg)

Systolic blood 
pressure (mm Hg)

LDL
Cholesterol (mg/dl)

Triglycerides 
(mg/dl)

HDL
Cholesterol (mg/dl)

Mean±SD

0.4574±9
72±8

73±9
73±9

73±11
71±8

Med   
AHA  

0.21123±16
123±12

120±17
124±16

120±18
119±15

Med   
AHA  

0.05101±27
98±23

98±32
108±46

93±28
93±32

Med   
AHA  

0.003128±67
127±75

121±62
135±68

143±71
183±196

Med
AHA

<0.00140±8
40±12

43±10
41±10

38±7
36±9

Med   
AHA

†p
Time

Month 
24

Month 
12

Baseline*Group

*Values for months 1, 3, and 18 not shown.
†No significant group by time interaction for any risk factor.



Other Risk FactorsOther Risk Factors
in Dietary Intervention Participantsin Dietary Intervention Participants

28±4
29±5

0.39±0.64
0.29±0.35

58±48
51±53

9.4±2.5
9.3±2.5

Month
6

BMI (kg/m2)

hs CRP
(mg/L)

Lp(a) 
(mg/dl)

Homocysteine
(µmol/L)

Mean±SD

0.1029±5
30±5

28±5
29±12

29±5
30±5

Med
AHA

0.090.29±0.31
0.22±0.19

0.36±0.71
0.31±0.30

0.38±0.39
0.44±0.46

Med   
AHA

0.0946±45
45±49

51±44
44±45

59±50
54±59

Med
AHA

<0.0018.8±1.9
8.7±2.7

9.2±2.4
9.2±2.9

9.9±2.2
9.6±2.7

Med   
AHA

†p
Time

Month 
24

Month 
12

Baseline*Group

*Values for months 1, 3, and 18 not shown.
†No significant group by time interaction for any risk factor.



GlycemiaGlycemia, Kidney Function, Drug Therapies in , Kidney Function, Drug Therapies in 
Dietary Intervention ParticipantsDietary Intervention Participants

� No significant changes in fasting glucose, insulin, or 
hemoglobin A1c

� Stratified by diabetes status

� No significant changes in albumin excretion rate or 
measures of glomerular filtration rate

� Statins, beta-blockers, renin angiotensin system 
inhibition used according to standards in both groups

� Aspirin usage increased over time in both groups
� 86% baseline and 96% after 24 months



Intake by 3Intake by 3--Day Food Diaries Day Food Diaries 
in Dietary Intervention Participantsin Dietary Intervention Participants

<0.001 †

0.839

0.168

0.969

p 
Group

0.79±0.58
0.42±0.33

7.4±2.4
7.9±3.4

193±85
194±128

1793±458
1881±553

Month
6

Omega-3 fats
(% Kcal)

Saturated fats
(% Kcal)

Cholesterol
(mg/day)

Calories
(Kcal/day)

Intake
Mean±SD

0.67±0.35
0.45±.038

0.76±0.51
0.50±0.47

0.50±0.35
0.54±0.43

Med 
AHA 

8.1±3.6
8.1±2.9

7.9±3.4
7.5±2.7

8.6±3.0
8.0±3.0

Med  
AHA 

218±156
171±97

230±193
183±125

230±169
192±121

Med 
AHA

1811±501
1806±492

1825±575
1836±516

1759±581
1811±500

Med  
AHA 

Month 
24

Month 
12

Baseline*Group

*Values for months 1, 3, and 18 not shown.
†Significant group by time interaction for omega-3 fats, p=0.021.



Plasma Fatty Acid Composition Plasma Fatty Acid Composition 
in Dietary Intervention Participantsin Dietary Intervention Participants

0.007*
0.694

0.965
0.216

0.002*
0.743

p within 
Group

6.9±2.3
7.3±2.0

34.1±3.0
34.5±2.2

5.5±1.9
5.1±1.5

Month 6

Omega 6: Omega 3

Total Omega-6

Total Omega-3

% Composition
Mean±SD

7.5±2.1
7.2±1.8

Med   
AHA  

34.2±3.3
33.8±2.7

Med   
AHA  

4.9±1.4
5.0±1.3

Med   
AHA  

BaselineGroup 

*Group by time interaction for total omega-3 fatty acids, p=0.054, and for 
omega-6: omega 3 fatty acids, p=0.031.



Plasma Fatty Acid Composition Plasma Fatty Acid Composition 
in Dietary Intervention Participantsin Dietary Intervention Participants

0.524
0.133

10.2±1.8
10.5±1.6

10.0±1.4
10.3±1.7

Med
AHA

18:1 omega-9
Oleic

0.664
0.352

18.3±2.8
18.6±2.5

18.4±2.9
18.2±2.5

Med   
AHA

18:2 omega-6
Linoleic

0.830
0.779

0.008*
0.438

0.017
0.123

p within 
Group

0.22±0.09
0.22±0.10

3.26±1.00
3.03±0.88

1.04±1.02
0.89±0.71

Month 6

18:3 omega-3
Linolenic

22:6 omega-3
Docosahexaenoic

20:5 omega-3
Eicosapentaenoic

% Composition 
Mean±SD

0.23±0.10
0.22±0.11

Med
AHA

2.95±1.02
3.07±0.95

Med   
AHA

0.72±0.42
0.74±0.36

Med   
AHA

BaselineGroup 

*Group by time interaction for docosahexaenoic acid, p=0.021. 



SummarySummary
� Survival free of major cardiovascular complications after MI did not 

differ between groups assigned to low-fat or Mediterranean-style 
dietary intervention.

� Dietary intervention groups had improved overall and cardiovascular-
event-free survival compared to like MI patients provided usual care.

� Similar to Lyon Heart Study

� Risk factors did not differ by diet group, despite greater omega-3 fat 
intake predominantly from eating fish, in the Mediterranean-style diet 
group.

� HDL cholesterol increased and triglycerides decreased in both groups



ConclusionsConclusions

� Low-fat and Mediterranean-style diets similarly 
benefit overall and cardiovascular-event-free 
survival when applied with equal intensity of 
intervention after MI.

� Either a low-fat or Mediterranean-style diet can 
be considered a prudent choice in patients at high 
cardiovascular risk.

� Longitudinal intervention appears key to 
achieving optimal results with heart healthy diets.
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A 58 yearA 58 year--old obese womanold obese woman……
….has struggled with her weight since her teens. She has been treated for hypertension 

since age 30, but otherwise was in good health until an inferior myocardial 
infarction 6 weeks ago. She received an acute percutaneous coronary intervention, 
was placed on the usual medications and discharged after 3 days of an uneventful 
hospital stay. She now is very motivate to lose weight and make therapeutic 
lifestyle changes. 

Physical exam:

• BP 146/92 mm Hg P 64 bpm BMI 46 kg/m2

• Distant heart tones
• Pedal edema 2+

Lab:

• K 3.6 mEq/L creatinine 1.4 mg/dL eGFR 50 ml/min/1.73m2

• Fasting glucose 112 mg/dL urine albumin:creatinine 82 mg/g

• Triglycerides 238 HDL cholesterol 36 mg/dL LDL cholesterol 132 mg/dL



You see her in clinic and adviseYou see her in clinic and advise……..

� Read “Dr. Atkins’ New Diet Revolution,” increase 
protein intake to 120 g/day. Recheck weight and 
lipids in 6 months.

� Avoid a low-fat diet because she will gain weight 
even if she limits her calories.

� Consider a reduced-calorie-diet low in saturated 
fat, cholesterol, and sodium. Avoid more than 90 
g/day of protein.

� Eat shell fish daily because it has been proven to 
lower LDL cholesterol, prevent diabetes, and 
promote weight loss.



A 49 yearA 49 year--old smoker with high triglyceridesold smoker with high triglycerides……
… had an anterior myocardial infarction complicated by ischemic cardiomyopathy. She is 

actively participating in cardiac rehabilitation and has succeeded at smoking cessation 
for over a month. She is reading about “heart healthy” diets, but is confused by 
conflicting advice. She says that she is “not a meat eater” and has consumed a mostly 
vegetarian diet since her heart attack 3 months ago. However, she wonders about 
whether it is necessary to eat fish to optimize cardiovascular protection by diet.

Physical exam
• BP 126/72 mm Hg P 86 bpm BMI 23 mg/m2

• Left carotid bruit

• Decreased respiratory excursion
• Systolic ejection murmur at left sternal border, S4+

Lab:

• K 4.2 mEq/L creatinine 0.8 mg/dL eGFR >60 ml/min/1.73m2

• Fasting glucose 94 mg/dL urine albumin:creatinine 6 mg/g

• Triglycerides 316 mg/dL HDL 32 mg/dL LDL 72 mg/dL



Your Recommendations?Your Recommendations?

� Add fish to her diet 8-10 times per week because it is 
known to reduce risk of non-fatal coronary heart disease.

� Eating fish 3-5 times per week is unlikely to cause harm, 
but it may not provide more cardiovascular protection 
than a calorie-controlled, low-fat diet.

� Go on the “Eat More Fish!” diet. Aim for 12-15 servings 
per week. No harms have ever been reported with high 
fish consumption.

� Become a vegan.


