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Cardiovascular disease and Risk factors  

• Cardiovascular disease; leading cause of and mortality 
  -  Risk factors; age, blood pressure, smoking, diabetes, dyslipidemia 

  -  A preventable cause of death 

 

• Dyslipidemia  

  - High TC, high LDL, high TG, low HDL levels in plasma 

  - Diet is an important determinant of plasma lipid levels 

     ; percentage of fat calorie, fatty acids, cholesterol, fiber, plant 
sterol   

Correlation between dietary factors and 
CHD mortality  

• Epidemiologic data (25-year CHD mortality in 7  countries) 

 

 

 

 

 

 

 

 

 

• Confounding factors need to be considered  
(Kromhout et al. Prev Med 1995; 24:308) 

 

Dietary Cholesterol leads to high blood 
cholesterol?  

• Meta-analysis on 153 human CH feeding trials   
- Positive correlation between CH intake and plasma CH  
 
 
 
 
 
 
 
- Dietary CH increases both LDL  and HDL 
 ; Addition of 100mg CH  leads to increase of  
      plasma TC 2.2 mg/dl, LDL 1.9mg/dl, HDL 0.4mg/dl  
 
 

(McNamara, J Am Coll Nutr 2000;19(5):540S ) 
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• Weighted multiple-regression analysis on 224 studies 

 

(Howell et al. AJCN 1997;65:1747 ) 

 

• Dietary CH intervention (640mg, 0mg) with low carbohydrate  (10-15% E) 
diet for 12 wks  (n=28, BMI 25~37, aged 40~70y) 

     ;  increases plasma HDL without effect on LDL and TC 

Mutungi et al. J Nutr 2008; 138:272 

• Dietary CH intervention (300mg, 0 mg) with lacto-vegetarian diet 
for 8wks (n=34 , BMI 18~23, average age 25.7 years)  

   ; No significant differences in TC, LDL, HDL, TG  
   ; considerable   variability among subjects  

 

• Secondary analysis after dividing subjects into 2 groups  

 (less or greater than15% change in LDL in response to one egg per day)  

  ; hyperresponders had a higher TC, LDL, TC/HDL    

Individual variability in response to dietary 
cholesterol  

• The difference in response to dietary CH  
    ( hypo-responder, hyper-responder) 
• 15~25% of the population is sensitive to dietary CH 
• Characteristics of hyper-responders to dietary CH 
  ; combined  hyperlipidemia, excess body weight, specific apoB, gene 

polymorphism (ABCG5/8, apo A-IV-2, NPC1L1, apo C-4..)     

McNamara, J Am Coll Nutr 2000;19(5):540S  

 

• Dietary CH intervention (518 mg, 0 mg) for 30d without controlling diet 
(n=54 ,8-12 y)  

• Dividing subjects into 2 groups  
     (change in TC from baseline  less or greater than 0.05 mmol/L)  
  ; hyper-responders had a higher LDL, HDL, but not TG and apoB 
• Supplemental eggs increased  mean LDL peak diameter    
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• Meta-analysis on 8 reports (1966-2012) studying relative risk with 95% CI  
• Increased risk of CHD among diabetic patients with higher egg 

consumption 

 

Dietary Cholesterol restriction is 
recommended in at-risk population 

• Diabetes  
  - Diabetes has low apoE and high apo C-III levels (?  abnormal CH transport, increase risk of CHD) 

  - Insulin sensitivity could influence HDL metabolism and  

   lipoprotein profile (Riemens et al, J Lipid Res 1999; 40:1467). 
  - Egg consumption was associated with increased risk of diabetes and 

mortality in diabetes (Djousse el al, Diabetes Care 2009; 32:295). 

 

• Hyperlipidemic adults 

Randomized controlled trial for 6wk with  hyperlipidemic adults (mean age 60 y, TC 244mg/dl) 

 ; Egg consumption has no adverse effect on endothelial function and serum lipids, while 
egg substitute consumption was beneficial. 

 

Possible adverse effect of dietary 
cholesterol 

• Dietary CH 

  - increases the susceptibility of LDL to oxidation 

  - increases postprandial lipemia  

  - potentiates the adverse effects of dietary saturated fat 
                                                             (Spence et al. Can J Cardiol 2010; 9:e336) 

 

• Dietary CH worsens macrophage accumulation in adipose 
tissue, thus increases systemic inflammation and 
atheroscleosis             (Subramanian, Curr Opin Lipidol 2009;20:39)                    

 

 

Trend of blood lipid levels in Koreans 

 

Prevalence of hypercholesterolemia in Koreans 
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Status of cholesterol intake in Koreans 

KNHANES 2008-2012 

 

Dietary recommendations for cholesterol 

Conclusion 
• Dietary CH has only a modest contribution to plasma 

LDL cholesterol. 
• There is insufficient evidence to determine whether 

lowering dietary CH reduces CHD risk.  
• Individual variability in response to dietary CH 
   ; No simple way to screen hyper-responders to dietary CH 
• Changes in dietary habit and dietary pattern 
   ; concern for increasing intakes of fat, saturated fatty acids, 

trans fatty acids, and cholesterol 
 
? It is prudent to assume the worst when information 

about risk is uncertain.?  

 


