


2



Conflict of interest
regarding this presentation:

I wish to declare a potential conflict of interest, and 
that I have received either direct or indirect industry

support in relation to all or part of the results
presented here.

3



• ConAgra Foods: Research Grants and Consulting Fees 
(uses Sucrose and High Fructose Corn Syrup products)

• Kraft Foods: Research Grants
(uses Sucrose, High Fructose Corn Syrup and Fructose in products)

• PepsiCo: Research Grants and Consulting Fees 
(uses Sucrose, High Fructose Corn Syrup; owns Tropicana)

• Corn Refiners Association: Research Grants and Consulting Fees
(members make High Fructose Corn Syrup and Fructose)

• Weight Watchers International: Research Grants and Consulting Fees
(makes weight loss and nutritional recommendations)

• International Life Sciences Institute 
(writing fees related to Fructose, Sucrose and High Fructose Corn Syrup)

• Florida Department of Citrus
(Consulting Fees)

• Coca Cola: (uses sucrose, High Fructose Corn Syrup; owns Minute Maid)
• Dr. Pepper Snapple Group

(Writing Fees, research grant)
• Sage Publishers: Editorial Office Support

The American Journal of Lifestyle Medicine and Encyclopedia of 
Lifestyle Medicine and Health

• CRC Press: Editorial Office Support
Lifestyle Medicine (Second Edition)
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• Understand the relationship between consumption of 
fructose containing sugars and NNSs and cardiovascular 
disease risk factors

• Understand the strengths and weakness of evidence 
supporting putative links between consumption of these 
sweeteners and risk factors for CVD

• Present results from recent randomized controlled trials 
using various levels of HFCS, sucrose, fructose, glucose 
and aspartame consumption ranging from the 25th – 90th

percentile population consumption level of fructose on 
CVD risk factors.
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» Energy regulating hormones
» Appetite
» Weight 
» Body composition
» Risk factors for CVD
» Risk factors for diabetes
» Risk factors for the metabolic syndrome
» Lipids
» Blood pressure
» Liver fat accumulation
» Muscle fat accumulation
» Brain responses (hypothalamus and reward pathways)
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• CVD is the largest couse of mortality worldwide
• CVD is by far the largest cause of annual mortality in 

the United States (37% of all mortality)
• Multiple underlying risk factors for CVD: Nutrition is 

one
• Some recent concerns relate to proposed links 

between sugars, NNSs and CVD
• Theoretical concerns and epidemiologic studies
• The AHA has proposed significant limits on sugar 

consumption.
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Source: Tappy L, Le  KA. Metabolic Effects of Fructose and the Worldwide Increase in Obesity Physiol Rev 90: 23–46, 2010
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• Failure to distinguish between association and cause and effect

• In retrospect, unfortunate choice of name 
(“high fructose” corn syrup)

• Research on pure fructose vs. pure glucose

• Emotional issue

• Low hanging fruit
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Source: 
Bray GA, Popkin BM, Nielson SJ. Consumption of high-fructose corn syrup in beverages may play a role in the epidemic of obesity. Am J Clin Nutr 2004;79:537– 43. 
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Plasma glucose (A), insulin (B), triacylglycerol (E) and free fatty acid (F) concentrations during a 24-h period (0800-0800) in 34 women and men consuming HFCS- or 
sucrose-sweetened beverage with each meal.  Change (∆) in plasma leptin (C) over the morning nadir and ghrelin concentrations (D) from mean baseline levels (0800-0900) 
during a 24-h period (0800-0800) in 34 women and men consuming HFCS- or sucrose-sweetened beverages with each meal. Data shown as mean ± SEM.

Am J Clin Nutr  2008;1194-203 15
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Weekly
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Beverage pickup
Other tests per protocol
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Week 24
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MRS of Liver
MRI of thigh
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Study Timeline
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Source: Tappy L, Le  KA. Metabolic Effects of Fructose and the Worldwide Increase in Obesity Physiol Rev 90: 23–46, 2010
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Study Timeline Weekly
Body Weight

Compliance Check
Milk Product pickup

Other tests per protocol
R

Baseline

Baseline Testing
CT Scan of Liver

MRI of Thigh
Other Tests per protocol

R =  Randomization

Week 10

Repeat CT Scan of Liver
and MRI of Thigh

Other tests per protocol

Week 1
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AHA: No more than 150 kcal/day for men; 100 kcal for women 
from added sugars
WHO: No more than 10% kcals from added sugars
SACN: Similar to WHO
DGAs 2010: No more than 25% kcals from added sugars
IOM Carb Report: No more than 25% kcals from added sugars
DGAC: No more than 10% kcals from added sugars
DGAs 2015: ?
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Different Time series extracted in different time bins in order to 
calculate the percent signal change Percent Signal Change (PSC) over 

7 subjects
-There are NO significant 
difference between each condition 
and baseline 
-The baseline was established as 
the first acquisition of  under the 
fast condition.    
-The comparisons of each 
condition was done with reference 
to his baseline.
-From time bin 2 to 3 there is the 
feeding condition.

7             40            47           54          61 min
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SSB vs Diet Beverage vs Water
(710 ml; 24 weeks)

SSB
(n=21)

Diet Beverage
(n=21)

Water
(n=21)

No differences in changes in blood flow to the hypothalamus 
interaction group x condition (F=0.57, p=0.56)
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HFCS 8% kcal vs Sucrose 18% kcal vs Fructose 9% 
kcal vs Glucose 9% kcal vs Control – Unsweetened 

(n=70)
HFCS
(n=14)

Fructose
(n=18)

Glucose
(n=14)

No differences in changes in blood flow to 
the hypothalamus
(interaction p>0.05)

Sucrose
(n=13)

Control
(n=11)



Risk Factors for CVD within the normal range of human consumption (25th – 90th percentile 
population consumption: Results of acute studies and studies up to 10 weeks: 

• No adverse effects on energy regulating hormones
• No adverse effects on lipids
• No adverse effects on blood pressure
• No increased risk of obesity

(slight weight gain at highest level)
• No adverse effects on risk factors for diabetes
• No adverse effects on risk factors for the Metabolic syndrome
• No differences between HFCS, sucrose, fructose and glucose
• No differences between SSB, NNS and water on hypothalamic blood flow
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