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research round-up: turning
to ratios to predict coronary
heart disease risk
Controversy exists regarding what is the best method for
identifying those who are at increased risk for coronary heart
disease (CHD). A new research review, "The LDL to HDL
Cholesterol Ratio as a Valuable Tool to Evaluate Coronary
Heart Disease Risk,"(1) published in the February issue of
the Journal of the American College of Nutrition, evaluates
the efficacy, feasibility and practicality of current and future
CHD risk predictors. The review outlines both the rationale
and public health need to shift to the LDL-C/HDL-C ratio from
LDL-C alone to better predict CHD risk.

old predictors of CHD going gently
into that good night

National Cholesterol Education Program Adult Treatment
Panel (ATP) III guidelines recommend specific target levels of
LDL-cholesterol and HDL-cholesterol for evaluating
cardiovascular disease (CHD) risk and the effectiveness of
lipid-lowering therapies.(2) While ATP III guidelines
recognize that ratios such as the total cholesterol/HDL-
cholesterol ratio can be powerful predictors of CHD risk, ATP
III does not define the total cholesterol/HDL-cholesterol ratio
as a specific lipid target of therapy. The new review suggests
that conventional wisdom and scientific consensus is shifting
focus to newer, stronger predictors of CHD risk — namely
the LDL-C/HDL-C ratio and apolipoproteins (apo).

a word from don
Past science recommended
limiting dietary cholesterol as a
way to reduce LDL-C levels and
the subsequent risk of CHD.
However, emerging scientific
evidence shows that lipid ratios
are better predictors of CHD
risk, and that in healthy adults,
dietary cholesterol from eggs
does not affect the
LDL-C/HDL-C ratio. Those
findings are consistent with
epidemiological evidence that
eggs do not impact CHD risk.

For additional thoughts on the
latest nutrition science, be sure
to check out my blog at
unscramblingthescience.com.
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apolipoprotein — a case of the ends
not justifying the means

Studies show apolipoprotein B and the ratio of apo B/apo A-1
to be the most accurate predictors of risk and the best
measurements for evaluating treatment.(3,4,5,6,7) However,
while the predictive value of the apoB/apo A-1 ratio is strong,
the review suggests the use of this ratio is not practical at this
time because:

Major insurance carriers consider apo B "experimental"
and will not reimburse policyholders for this test, and
clinical centers are not yet equipped to measure apo
levels.

1.

Time, money and resources have been spent on
educating the public on cholesterol terminology, and
replacing that with new terminology on apolipoproteins
could result in confusion.

2.

Using the apo B/apo A-1 ratio would introduce new
concepts to the NCEP guidelines, which would go against
NCEP's central principle of using new knowledge to build
on existing practice guidelines.

3.

shining the spotlight on the predictive
value of the LDL-C/HDL-C ratio

The LDL-C/HDL-C ratio is gaining scientific support as the
leading predictive method that is both practical and cost
efficient. Several large epidemiological and clinical studies
have found the LDL-C/HDL-C ratio to be an excellent
predictive CHD tool — more accurate than LDL or HDL alone.
And, the LDL-C/HDL-C ratio is a measure that is easily
obtained from a standard lipid profile test, which is covered
by insurance companies.(8,9,10)

illustrating the effect of dietary
cholesterol on LDL-C/HDL-C ratio

The LDL-C/HDL-C ratio's strength for predicting CHD over
that of LDL-C alone is best illustrated through the effect of
dietary cholesterol. Studies that looked at dietary cholesterol's
effect on both LDL-C and HDL-C showed an absolute
increase in both lipoproteins with little change in the
LDL-C/HDL-C ratio. In fact, when eggs were used in feeding
studies — one egg contains 213 mg of cholesterol — there
was an increase in the large, less atherogenic LDL-C
particles and a significant decrease in the small, atherogenic
LDL-C particles(11,12) — further support that eggs are not a
significant contributor to coronary heart disease.

that's a fact

Cardiovascular disease continues
to be the number one killer of
Americans, but misinformation
persists. A recent survey by the
Egg Nutrition Center shows that 24
percent of Americans still avoid
eggs for fear of dietary cholesterol,
even though more than 30 years of
research have concluded that
healthy adults can enjoy eggs
without significantly impacting their
risk of heart disease.
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in other science news

Research reported in the Journal of the American Medical
Association compared the performance of different lipid
measures to predict coronary heart disease.(13)

The study evaluated various lipid measures including the
total cholesterol, HDL-C, LDL-C, non-HDL-C, apo A-1,
apo B, and three lipid ratios (apo B/apo A-1, total
cholesterol/HDL-C and LDL-C/HDL-C).
Results showed the overall performance of the apo
B/apo A-1 ratio for predicting coronary heart disease
was comparable with that of traditional lipid ratios.

New research reported in the February 2008 Journal of
Nutrition evaluated the contribution of dietary cholesterol
from eggs in a carbohydrate-restricted diet (CRD).(14)

Subjects consumed a CRD (10-15% energy from
carbohydrate) and were randomly allocated to an EGG
group [intake of 3 eggs per day (640 mg/d additional
dietary cholesterol)] or SUB group [equivalent amount of
egg substitute (0 mg/d dietary cholesterol) per day] for
12 weeks.
LDL-C as well as LDL-C/HDL-C did not change during
the intervention. In contrast, the EGG group had a
significant increase in HDL-C while there were no
changes in HDL-C for the SUB group.

Nutrition Research Update

3 of 5



references

1. Fernandez ML, Webb D. The LDL to HDL cholesterol ratio
as a valuable tool to evaluate coronary heart disease risk. J
Am Coll Nutr, 27(1):1-5, 2008.

2. Adult Treatment Panel III. Executive summary of the third
report of the national cholesterol education program (NCEP)
expert panel on detection, evaluation and treatment of high
blood cholesterol in adults. J Am Med Assoc 285:2486-2497,
2001.

3. Marcovina S, Packard CJ. Measurement and meaning of
apolipoprotein AI and apolipoprotein B plasma levels. J Int
Med 259:437-446, 2006.

4. Yusuf S, et al. Effect of potentially modifiable risk factors
associated with myocardial infarction in 52 countries (the
INTERHEART study): case-control study. Lancet
364:937-952, 2004.

5. Meisinger C, et al. Prognostic value of apolipoprotein B
and A-1 in the prediction of myocardial infarction in
middle-aged men and women: results from the
MONICA/KORA Augsburg cohort study. European Heart
Journal 26:271-278, 2005.

6. Barter PJ, et al. Apo B versus cholesterol in estimating
cardiovascular risk and in guiding therapy: report of the
thirty-person/ten country panel. J Int Med 259:247-258,
2006.

7. Kim HK, et al. Association between plasma lipids, and
apolipoproteins and coronary artery disease: a cross-
sectional study in a low-risk Korean population. Int J Cardiol
101(3): 435-440, 2005.

8. Manninen V, et al. Joint effects of serum triglyceride and
LDL cholesterol and HDL cholesterol concentrations on
coronary heart disease risk in the Helsinki Heart Study.
Implications for treatment. Circulation Jan;85(1):37-45, 1992.

9. Natarajan S, et al. Cholesterol measures to identify and
treat individuals at risk for coronary heart disease. Am J Prev
Med July;25(1):50-57, 2003.

10. Kannel WB. Risk stratification of dyslipidemia: Insights
from the Framingham Study. Curr Med Chem-Cardiovascular
& Hematological Agents 3:187-193, 2005.

Nutrition Research Update

4 of 5



11. Austin MA, et al. Low-density lipoprotein subclass patterns
and risk of myocardial infarction. JAMA 260:1917-1921,
1988.

12. Greene CM, et al. Plasma LDL and HDL characteristics
and carotenoid content are positively influenced by egg
consumption in an elderly population. Nutr Met 3:6, 2006.

13. Ingelsson E, et al. Clinical utility of different lipid
measures for prediction of coronary heart disease in men
and women. JAMA 298(7):776-85, 2007.

14. Mutungi G, et al. Dietary cholesterol from eggs increases
plasma HDL cholesterol in overweight men consuming a
carbohydrate restricted diet. J Nutr 138:272-276, 2008.

Copyright 2008, All Rights Reserved,
Egg Nutrition Center

Nutrition Research Update

5 of 5


