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Questions

1. Are sugars independent of food form and
energy linked with cardiometabolic outcomes?

2.  What about sugar Sweetened Beverages
(SSBs)?

3.  What about other important food sources of
sugars?
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2. Inconsistency of association
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Meta-analyses of Fructose-containing Sugars & Incident
Cardiometabolic Disease (NCT01608620)
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Relation of sugars with cardiometabolic diseases:

5 SRMAs of >50 cohort comparisons (>2 million participants, >100,000 cases)

Cardiometabolic  Sugars type Cohort N Cases FU Risk ratio (RR) with 95% Cls 12
outcome Comparisons
Diabetes Total sugars 13 108,170 14,752 12y 0.88 (0.74, 1.06) —— 76%*
Sucrose 8 192,332 4,535 6y 0.89 (0.50, 0.98) —-@- 1%
Fructose 6 107,972 3,833 9y 1.04 (0.84, 1.29) — 71%*
Obesity (weight) Total sugars 2 32,405 - 4y 0.04 (-0.06, 0.14) -0 0%
Hypertension Fructose 3 223,230 58,162 18y 1.02 (0.99,1.04) o 0%
Gout Fructose 2 125299 1,533 17y 1.62 (1.28, 2.03) L 4 0%
Cardiovascular Total sugars 7 102,679 2,519 10y 1.09 (0.90,1.31) —— 0%
incidence Sucrose 3 101,966 3,682 12y 1.10 (0.99, 1.22) —@— 0%
Fructose 1 75,521 761 10y 1.07 (0.82, 1.40) —— -
Cardiovascular Total sugars 4 362,607 12,024 13y 1.09 (1.02, 1.17) - 0%
mortality Sucrose 2 353,751 10,894 13y 0.94 (0.88,1.00) @ 0%
Fructose 2 353,751 10,894 13y 1.08 (1.01, 1.15) -@- 0%
Added sugars 4 365,484 11,725 14y 1.03 (0.85, 1.26) _r_ 75%*
[ T T T 1
0 0.5 1 15 2
Benefit Harm
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Effect of fructose on metabolic control in humans:
A series of systematic reviews & meta-analysis of controlled trials

(NCT01363791)

Sievenpiper et al. Ann Intern Med 2012;156:291-304 fih

Sievenpiper et al. Diabetes Care 2009;32:1930-7
Chiavaroli et al. JAHA 2015;4:e001700

Ha et al. Hypertension 2012;59:787-95
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2 trial designs:

To interpret results, follow the energy...

“Substitution trials” = Energy from
sugars substituted for other sources

of energy In the diet

“Addition trials” = Energy from
sugars “added” to the diet
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What do the “Substitution trials” tell us?
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Lack of harm in ‘SUBSTITUTION' trials:

>50 trials (N >1000), dose = 22.5-300g/d, FU = 1-52wk

Cardiometabolic endpoint Comparisons No. Standardized Mean Difference (SMD) with 95% CI 12
Body weight!4l 31 637 -0.22 (-0.58, 0.13) —r 37%*
Fasting Lipids(® LDL-C 26 327 0.36 (-0.27, 0.50) — T 11%
Apo-B 8 176 -0.21(-0.96, 0.43) —— 62%*
Non-HDL-C 26 457 0.09 (-0.30, 0.47) —— 92%*
TG 49 815 0.08 (-0.20, 0.36) - 62%*
HDL-C 27 525 0.00 (-0.38, 0.38) —— 49%*
Postprandial TG 14 290 0.14 (-0.02, 0.30) & 54%*
Glycemic controll® GBP 19 277 -0.28 (-0.45, -0.11) A 56%*
FBG 47 881 -0.04 (-0.34, 0.26) B 78%*
FBI 34 622 -0.25 (-0.60, 0.09) —or 70%*
Insulin sensitivity[3! Whole body 16 265 -0.21 (-0.42, 0.01) * 66%*
Hepatic 3 25 0.42 (-0.25, 1.09) n 51%
HOMA-IR 39 806 0.09 (-0.03, 0.20) 66%*
Blood pressurel] SBP 13 352 -0.39 (-0.93, 0.16) — 31%
DBP 13 352 -0.68 (-1.23, -0.14) —— 47%*
MAP 13 352 -0.64 (-1.19, -0.10) —— 97%*
Uric acidt®! 18 390 0.04 (-0.43, 0.50) —4 0%
NAFLD! IHCL 4 95 -0.09 (-0.36, 0.18) -4 0%
ALT 6 164 0.07 (-0.73, 0.87) — 0%
3 2 -1 0 2 4

Benefit
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What do “Addition trials’ tell us?
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Harm in ‘ADDITION' trials:

An effect more attributable to energy (up to +250g/d +50%

Cardiometabolic end point Comparisons No. Standardized Mean Difference (SMD) with 95% ClI 12
Body weight!4l 10 119 1.24 (0.61, 1.85) —— 30%
Fasting lipidst®! LDL-C 4 79 0.14 (-0.39, 1.57) — T T7%*
Apo-B 2 48 2.00 (0.55, 3.33) —_—— 0%
Non-HDL-C 2 43 0.30 (-1.11, 1.66) _ 93%*
TG 8 125 1.20 (0.51, 1.89) —— 66%*
HDL-C 4 79 -0.41(-1.39,0.57) o— 0%
Postprandial TGI® 2 32 0.65 (0.30, 1.01) —— 22%
Glycemic control3] GBP 2 31 -0.33 (-0.62, -0.04) - 0%
FBG 8 98 1.25(0.59, 1.98) . 599%*
FBI 8 98 0.50 (-0.19, 1.19) | 41%
Insulin sensitivity!! Whole body 7 74 0.25 (0.12, 0.39) . 0%
Hepatic 3 31 0.38 (0.01, 0.75) o 0%
HOMA-IR 9 113 0.26 (-0.01, 0.52) . T7%*
Blood pressurel” MAP 2 24 -0.76 (-2.15, 0.62) o | 24%
Uric acidl 3 35 2.26 (1.13, 3.39) e 0%
NAFLD®! IHCL 5 60 0.45(0.18, 0.72) - 51%*
ALT 4 59 0.99 (0.01, 1.97) L 28%

4 3 2 -1 0 1 2 3 4
Benefit Harm
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Questions

2.  What about sugar Sweetened Beverages
(SSBs)?
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Sugar-sweetened beverages (SSBs) & Incident

Cardiometabolic Disease

Imamura et al. BMJ. 2015;351:h3576

Malik et al. Am J Clin Nutr. 2013:98:1084-1020

v

Jaylath et al. Am J Clin Nutr. 2015;102:914-21

Choi et al. JAMA. 2010;304:2270-8

Xi et al. Br J Nutr. 2015:113:709-17
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Relation of SSBs with cardiometabolic diseases:

5 SRMAs of >50 cohort comparisons (>2 million participants, >100,000 cases)

Cardiometabolic  Sugars type Cohort N Cases FU Risk ratio (RR) with 95% Cls 12
outcome Comparisons

Diabetes SSBs 16 411,739 26,884 11y  1.25(1.16, 1.35) L & 55%*
Obesity (weight) SSBs 8 174,252 5y 0.12 0.10, 0.14) @ F*(Weight+1, kg)**  70%*
Hypertension SSBs 10 407,351 115,169 12y  1.16(1.10,1.23) ® 68%*
Gout SSBs 3 154,289 1,761 17y 2.07 (1.40, 3.06) 7S 0%
CV incidence SSBs 6 94,784 4,856 10y 1.04 (0.97,1.13) 4 0%
CV mortality SSBs 4 188,177 10,910 16y  1.22(1.10, 1.36) - 0%
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Effect of fructose on metabolic control in humans:
A series of systematic reviews & meta-analysis of controlled trials

(NCT01363791 )

Sievenpiper et al. Ann Intern Med 2012;156:291-304 fih

Sievenpiper et al. Diabetes Care 2009;32:1930-7
Chiavaroli et al. JAHA 2015;4:e001700

Ha et al. Hypertension 2012;59:787-95
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Questions

3.  What about other important food sources of
sugars?
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Meta-analyses of important food sources of fructose-
containing Sugars & Incident Cardiometabolic Disease

(NCT02702375)

Diabetes risk

Tsilas et al. CMAJ. 2017;189:E711-E720.
Khan et al., unpublished.

Blanco Mejia et al., unpublished.

Sugars (food) >

Liu et al., submitted

Ayoub Charette et al., submitted

CVD
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Relation of food sources of sugars with diabetes incidence:

84 cohort comparisons, n=3,899,203 (99,668 cases), FU=14y

Food source Cohort Cases Subjects Risk ratio P & P
comparisons [95% Cls] (Association) (Heterogeneity)

Sugar-sweetened beverages 16 26,884 411,739 1.25[1.16, 1.35] —e— <0.0001 55% 0.005
Fruit drinks 3 2,898 67,906 151[1.18,1.92] —_—— 0.001 50% 0.14
Mixed fruit drinks 7 18,959 364,321 1.11(1.01,1.23] —e— 0.033 75% 0.001
100% fruit juice 5 13,739 206,899  0.97 [0.86, 1.09] —— 0.62 0% 0.59
Fruit 21 65,989 1,847,583  0.94[0.89,0.99] — 0.04 41% 0.038
Whole grain breakfast cereal 4 3,779 237,694 0.68 [0.56, 0.82] —— 0.016 71% 0.016
Yoghurt 10 6,152 366,208  0.83[0.73,0.94] —— 0.008 S8% 0.008
Jams, syrups, honey 4 993 27,847 0.93 [0.87,1.0] = 0.39 0% 0.33
Ice cream 2 1,499 150477  0.83[0.73,0.95] —— 0.007 0% 0.37
Sherbert 2 1,548 172,015 0.80[0.79, 1.03] — 0.12 0% 0.6
Chocolate 5 1,630 26,737 0.79 [0.70, 0.89] —— <0.0001 0% 0.83
Confectionary (biscuits, cakes, desserts) 3 837 23531 0.95 [0.85, 1.05] —_— 062 0% 0.95
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Meta-analyses of important food sources of fructose-
containing Sugars & Incident Cardiometabolic Disease
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Relation of food sources of sugars with CV incidence :

134 cohort comparisons, n=5,311,852 (181,925 cases), FU=14y

Cutcome and Food Source Cnhnlrt FD||DW: Relat_ive Rilsk Relat_ive Rilsk P-valus GRADE
Comparisons upfyrs) Events N [95% Cls) [95% Cls) |4 I Assessment
CVD incidence
Sugar-Sweetened Beverage ] 100 4856 84,784 1.04[0.57,1.13)] —p— 0% 058 ecococ Verylow
Fruit 14 100 22,438 524,940 0.90 [0.B6, 0.94] - 0% 057 weesc Moderate
Fruit Drink -
Fruitluice 2 175 4,255 133,319 1.02 [0.93,1.11] —— 0% 0598 ecoc Verylow
Breakfast Cereal 1 BO 363 23,531 0.54[0.28,1.05] —¢p n/a - #o0c Verylow
CookiesandCakes 3 120 2,883 43 845 0.94 [0.85, 1.04] —— 7% 0.34 ecocc Verylow
Yogurt/Sweetened Dairy 3 240 7,605 100,575 0.84 [0.78,0.91] —p— 0% 062 ecoc Verylow
Ice Cream/Sherbert - -
Chocolate 2 10.0 2,509 40,308 0.74 [0.56,0.97] —_—— 59% 012 ecoc VerylLow
CHD incidence
Sugar-Sweetened Beverage ] 18.0 9,839 186,942 1.17[1.08,1.26] —— 0% 073 eessc NModerate
Fruit 20 B.8B 19,214 1,147,139 0.87 [0.83,0.92] - 0% 053 weesc Moderate
FruitDrink 3 220 11,167 153,358 1.05[0.98,1.14] —p— B6% <001 ecoc VerylLow
Fruitluice 5 110 10,137 227,927 1.01[0.92,1.10] —— 0% 079 sooo Verylow
Breakfast Cereal 3 B.6& 1,933 153,770 0.80 [0.70,0.92] —— 0% 0.B4 ecoc Verylow
CookiesandCakes 2 125 2,924 111,285 1.15 [0.69, 1.91] B1% 0.02 ecoc VerylLow
Yogurt/Sweetened Dairy B 148 6,973 144731 0.96 [0.B3, 1.10] —p— 76% <0.01 scocc Verylow
Ice Cream/Sherbert 2 16.2 451 1,759 1.12 [0.85,1.46] - - 0% 0.34 wcoc Verylow
Chocolate & 107 12,843 283,819 0.88 [0.83,0.94] —— 0% 046 weeoc Low
Stroke incidence
Sugar-Sweetened Beverage 10 140 11,026 267,669 1.05[0.96, 1.16] T 25% 022 wecc Low
Fruit 18 128 28,368 958,203 0.83 [0.78,0.89] . 28% 013 weeec Moderate
Fruit Drink - - - -
Fruitluice 2 110 570 114,279 0.65[0.51,0.84] —4— 0% 047 ecoc Verylow
Breakfast Cereal 2 25.0 2,458 114,573 0.88 [0.B0, 0.97] —— 0% 057 ecocc Verylow
CookiesandCakes 2 140 1,176 26,415 0.84 [0.70, 1.00] —— 0% 044 wooc Verylow
Yogurt/Sweetened Dairy 7 136 10,263 292,081 0.96 [D.B7, 1.05] —— 57% 003 ecoc VerylLow
Ice Cream/Sherbert 2 13.8 2,627 112,520 0.90 [0.79, 1.03] —— 4%  0.31 ecoc VerylLow
Chocolate 5 119 6,337 157,219 0.85 [0.76,0.94] —— 19% 0.29 weeec Moderate
T
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Relation of food sources of sugars with CV mortality:

100 cohort comparisons, n=6,019,085 (93,261 cases), FU=14y

Cohort Follow - . _ . P-value GRADE
Cutcome and Food Source Comparizons  up fyrs) Events N RR [35% Cls) RR (953 Cls) 12 . Accessment
CVD mortality
Sugar-Sweetened Beverages 4 155 10,910 188,177 1.22[1.10,1.36] ’ 0% 042 =eeZ Noderate
Fruit 22 112 25,965 1,435,451 0.84 [0.77,092] ’ B0% «<0.001 weecc Low
Fruit Drinks
Fruitluices 2 16.5 3,391 B3,042 1.03 [0.73, 1.43] 51% 0.5 ecco Verylow
Breakfast Cerealk 2 5.8 12,664 453,632 0.76 [0.72,0.81] ’ 0% 062 weecc Low
CookiesandCakes
Yogurts/Sweestened Dairy 3 14.4 2,254 78,341 0.92[0.74,1.15] ’ 46% 0.16 =occ Verylow
Ice Cream/Sherbert
Chocolate 2 140 3,121 55,443 0.82 [0.63, 1.07] +_ 77% 0.04 ecco Verylow
CHD mortality
Sugar-Swestened Beverages
Fruit 23 140 14,160 1,338,743 0.84 [0.76,0.94] + 68% «0.001 weeec Moderate
Fruit Drinks
Fruitluices 3 128 1,085 128,270 0.76 [0.64,0.91] —’— 0% 011 weecc Low
Breakfast Cereak 3 124 1,633 205,708 0.69 [0.57,0.83] + 25% 0.26 ecoo Verylow
CookiesandCakes
Yogurts,/Sweetened Dairy 5 128 2,248 175,613 0.88 [0.76,1.01] + 0% 046 eoocc Verylow
Ice Creamy/Sherbert -
Chocolate 1 16.0 1,329 34,452 0.98 [0.BE, 1.10] + nfa sooc Verylow
Stroke mortality
Sugar-Sweetened Beverages - -
Fruit 17 16.0 B,109 1,263,598 0.82 [0.74,0.90] + 51% O0.008 eeec Moderate
Fruit Drinks
Fruitluices 4 144 2,705 162,762 0.74 [0.62, 0.87] + 53% 0.09 eecc Low
Breakfast Cerealk 3 124 426 205,708 0.92 [0.59,1.42] ¢ 60% 0.08 ecco Verylow
CookiesandCakes
Yogurts/Sweestened Dairy 5 128 2,792 175,613 0.89 [0.77,1.04] +_ 0% 089 ecco Verylow
Ice Creamy/Sherbert -
Chocolate 1 16.0 469 34,492 0.85 [0.70, 1.03] +— nfa *co0 Verylow
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Relation of food sources of sugars with CV mortality:

100 cohort comparisons, n=6,019,085 (93,261 cases), FU=14y
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Hierarchy of evidence in evidence based medicine

Systematic
Reviews &
meta-analyses

: ) RCT = 2
Decreasing bias / oS !Gn v = l
NRCTs : .

DOWNgrades UPgrades
COhOI‘tS Studies 1. ROB 1. Large magnitude
2. Inconsistency of association
) 3. Imprecision 2. Dose-response
Case-control studies \ 4. Indirectness 3. Attenuation by
5. Publication bias confounding
Cross-sectional studies \ OOO® High
—— : ®OD®O Moderate
Case series/time series ®®00 Low
®00O0 Very low
Expert opinion
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Food sources of sugars & cardiometabolic risk factors:

A series of systematic reviews & meta-analyses of controlled trials
(NCT02716870)
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4 trial designs:

To interpret results, follow the energy...

“Substitution trials” = Energy from sugars
substituted for other sources of energy in the diet

“Addition trials” = Energy from sugars “added”
to the diet

“Subtraction trials” = Energy from sugars
“subtracted” from the diet

“Ad libitum trials” = Energy from sugars is freely
replaced with other macronutrients
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Food sources of sugars & cardiometabolic risk factors:

Summary of 7 SRMAs of >500 trial comparisons, (n>10,000), FU=1-52wk

Cardiometabolic Substitution Addition Subtraction Ad libitum
e 5[5 R L 3
1
Body weight Fruitd, SSBs Candy,
Fruit juice ™
Mixed
Fruit J,
Fasting lipids SSBs M
Postprandial lipids SSBs T
Blood pressure Dried fruitl, SSBs,
Glycemic control Fruitd SSBs Mixed
Fruit juice ¢ Fruit juice ™
Sweetened-milk Mixed
Uric acid SSBs SSBs Mixed,
Fruit J,
Fruit drink,
NAFLD SSBs
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Low fat paradigm revisited:
Low fat does not necessarily equal low calories

/ W Extra Creamy

q D,'eﬂmy
oth &

Baked Snack (rackers

T ' ———
i Reducedte |
' & r':, :n' V"— .."“ 3 :Eé \o% &

: ,
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Low fat paradigm revisited:

Can one select a healthy diet by sugar alone?

Serving size: 28g

Calories’ 110kca

Sugars: 39

Fibre: 19

Gl: 95

Kellogg's
Corn Flakes®

Nutrition Facts

Serving Size 1 Cup (28g)
I
with 1/2 cup
Amount Per Serving Corsal  skim milk
Calories 100 140
Calories from Fat 0 0
% Daily Value**
Total Fat 0g" 0% 0%
Saturated Fat Og 0% 0%
Trans Fat Og

Polyunsaturated Fat Og
Monounsaturated Fat Og

Cholesterol 0mg 0% 0%
Sodium 200mg 8% 11%
Potassium 45mg 1% 7%
Total Carbohy 24g 8% 10%
Dietary Fiber 1g 4% 4%
Sugars 3g
Protein 2g
Vitamin A 10% 15%
Vitamin C 10% 10%
Calcium 0% 15%
Iron 45%  45%
Vitamin D 10% 25%
Thiamin 25% 30%
Riboflavin 25% 35%
Niacin 25% 25%
Vitamin Bg 25% 25%
Folic Acid 25% 25%
Vitamin Bi2 25% 35%

* Amount in cereal. One half cup of skim milk contributes
an additional 40 calories, 85mg sodium, Bg total
carbohydrates (Bg sugars), and 4g protein.

** Percent Daily Values are based on a 2,000 calorie diel. Your
daily values may be higher or lower depending on your
calorle needs:

Calories 2,000 2,500

Total Fat Less than 85g B80g

Sat. Fat Less than 20g 250
Cholesterol Less than 300mg 300mg
Sodium Less than 2,400mg 2,400mg
Potassium 3,500mg 3,500mg
Total Carbohydrate 3009 315y

Dietary Fiber 259 309

500G e

MADE WITH NATURAL WHEAT BRAN, THE #1 FIBRE

TO PROMOTE YOUR DIGESTIVE RHYTHM®
& % 'r .

W
&

VERY HIGH
SOURCE
OF FIBRE

il

Serving size: 30g
Calories: 80kcal

Kellogg's®
All-Bran®

Sugars: 89

Fibre: 13g

Gl: 47

Bran Buds®
Nutrition Facts
Serving Size 1/3 Cup (30g)
I

with ¥z cup

Amount Per Serving Cereal _skimmilk
Calories 80 120
Calories from Fat 10 10

% Dally Value**

Total Fat 19~ 2% 2%

Saturated Fat Og 0% 0%
Trans Fat 0g

Polyunsaturated Fat Og

M j Fat Og
Cholesterol Omg 0% 0%
Sodium 210mg 9% 1%

Total Carhohydrate 247 8%  10%
Dietary Fiber 13g 51% 51%

Soluble Fiber 3g
Insoluble Fiber 9g
Sugars 8g
Protein 3g
Vitamin A 10%  15%
Vitamin C 10%  10%
Iron 25%  25%
Vitamin D 10%  25%
Thiamin 25%  30%
Riboflavin 25%  35%
Niacin 25%  25%
Vitamin Bs 100% 100%
Folic Acid 100%  100%
Vitamin B2 100%  110%
Phosphorus 15%  25%
i 15%  20%

Zinc 10%  15%

* Amaunt incereal. One half cup of skim milk cantributes.
an additional 40 calarles, 85mg sodium, 6g total
carbohydrates (69 sugars), and 4q pratein.

** Parcent Daily Values are based on a 2,000 calorie diet.
Your daily values may be higher or lower depending on
‘your calorie needs:

Calories 2,000 2500

Total Fat Lessthan 65 a0y
Sat Fat Less than Zﬂg 25
Cholesterol Lessthan  300mg 300mg
Sodium Lessthan  2400mg  2,400mg
Potassium 3500mg  3,500mg
Total Carbohydrate 309 75

Dietary Fiber 259 g

Atkinson FS et al. International Tables of Glycemic Index and Glycemic Load

Values: 2008. Diabetes Care 2008 Dec; 31(12): 2281-2283.
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Global burden of disease attributable to 79 risk factors:

Global Burden of Disease Study 2015

In North America and Canada, only 1 of 14 dietary risk factors is in the top 10 leading risk
factors for disability-adjusted-life-years (DALYs): Whole grains

2 3 | 4 | 5 6 7 8 9 10
Smoking
Body-mass index
Body-mass index

Fasting plasma glucose| ~ Body-mass index Childhood U Total cholesterol Alcohol use

Total cholesterol

Fasting plasma glucose|  Total cholesteral

High-income North America Fasting plasma glucose| Drug use Alcohol use Glomerular filtration Physical activity Whole grains

Canada Drug use Alcohol use Glomerular filtration Physical activity Whole grains

Table. % DALYs attributable to 14 dietary

risk factors in Canada
"Much of the diet policy debate has focused on the

importance of reductions of sodium, sugar, and fat.85,86.
Our assessment of the burden from diseases attributable to

; tzx ‘F"::?tle Grains ;;Z‘: 14 dietary factors showed that, at the global scale, six
3 Low Nuts & Seeds 1.9% factors each accounted for more than 1% of global DALYs, in
4. Low Vegetables 1.6% order of importance: diets high in sodium, low in
5. High Sodium 1.6% vegetables, low in fruit, low in whole grains, low in nuts
6. High Processed Meat 1.0% and seeds.... If our findings are correct, a policy focus on
/. Low omega-3 0.9% the sugar and fat components of diets might have a
I gt 'L'gv":/' IE 'L'f;: gg;’ I comparatively smaller effect than that of promotion of
10. High TFA 0.5% increased uptake of vegetables, fruit, whole grains, nuts
[11. Low Milk 0.3% | and seeds...."
12. High Red Meat 0.3%
13. Low Calcium 0.3%
[ EESRERIESes L | GBD 2015 Risk Factors Collaborators. Lancet 2016; 388: 1659-724
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Paradigm shift

‘Macronutrient-based” to “food- and dietary pattern-based’
recommendations

Can | Diabetes 37 (2013) 5157
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Qlinical practice guidelines (CPGs) for the nutritional management of diabetes mellitus have evolved
considerably over the last 25 years. As major diabetes associations have focussed on the individualization
of nutrition therapy, there has been 2 move toward a broader more flexible macronutrient distribution
that emphasizes macronutrient quality over quantity. There is now a call for the integration of food- and
dietary pattern-based approaches into diabetes association CPGs. The main argument has been that an
approach that focuses on nutrients alone misses important nutrient interactions oversimplifying the
complexity of foods and dietary patterns, both of which have been shown to have a stronger influence on
clinical practiee guidelines disease risk than nutrients alone. Although cancer and heart associations have begun to integrate this
diabetes approach into their dietary guidelines, diabetes associations have not yet adopted this approach. We
dietary patterns provide a rationale for the adoption of this approach for The Canadian Diabe tes Association (CDA) 2013
food CPGs for nutrition therapy. The systematic review for the development of these guidelines revealed
emerging evidence to support the use of vegetarian, Mediterranean, and Dietary Approaches to Stop
Hypertension (DASH) dietary patterns as well as specific foods such as dietary pulses and nuts in people
with diabetes. Popular and conventional weight loss diets were also found to have similar advantages in
people with diabetes, although poor dietary adherence remains an issue with these diets. The CDA 2013
CPGs will support an even greater individualization of nutrition therapy for people with diabetes and
appeal to a broader range of practice styles of health professionals.

© 2013 Canadian Diabetes Association

medical nutrition therapy

RESUME

Mots

Les lignes directrices de pratique clinique (LDPC) pour la prise en charge nutritionnelle du diabéte sucré

‘J"HL:'; directrices de pratique clinique ont considérablement évolué au cours des 25 derniéres années. Alors que les principales associations de
e slimentaite diabéte ont mis Faccent sur I'individualisation de la thérapie nutritionnelle, on a assisté 3 une tendance
aliment vers une plus grande et plus souple distribution des macronutriments qui met en évidence la qualité

macronutritionnelle par rapport 3 I quantité. Un appel 3 lintégration des approches fondées sur les
types d'alimentation et les régimes alimentaires aws LDPC de l'association de diabéte est maintenant
lancé. Le principal argument a été qu'une approche qui met Faccent sur les nutriments seuls omet les
importantes interactions nutritionnellesen simplifiant trop la complexité des types d'alimentation et des
régimes alimentaires, qui ont tous deux démontré une plus forte influence sur le risque de maladie que
les nutriments seuls. Bien que les associations du cancer et des maladies du ceeur ient commenc
intégrer cette approche 3 leurs lignes directrices sur lalimentation, les associations de diabéte n'ont pas
encore adopté cette approche. Nous justifions I'adoption de cette approche sur la thérapie nutritionnelle
lors de la mise  jour des LDPC 2013 de I'Association canadienne de diabéte (ACD). L revue systématique
de I'élaboration de ces lignes directrices a révélé des données scientifiques émergentes en mesure
d'appuyer I'ilisation des régimes alimentaires végétarien, méditerranéen et DASH aussi bien que des
aliments spécifiques comme les légumineuses et les noixchez les personnes ayant le diabéte. Les régimes
amaigrissants populaires et courants ont également présenté des avantages similaires chez les personnes

thérapie nutritionnelle médicale

* Address for correspondence: fohn L. Sievenpiper, Toronw 30 Knowledge
Synthesis and Clinical Trials Unit, Clinical Nutrition and Risk Factor Madification
Centre, St. Michael's Hos pital, 6137-61 Que en Street East, Toron to, Ontario, Canada.

ess: john.sievenpiper@utoronto.ca (| Sievenpiper)
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Introduction

Nutritic py and counselling are an integral part of the
treatment and self-management of diabetes. The goals of nutrition
therapy are o maintain or improve quakity of life and nutritonal
and physiological health: and to prevent and tres
term complications of diabetes, associated comorbid conditions

and concomitant disorders
It is wel documented that nutrition therapy Gan improve gly

cemiecontrd (1) by reduciag hvcated hemoglabin (AL O by 10Kt

2.0%(2-5)and, when used nents of diab

olic outcomes
esulting In reduced hospitalization rates (8). Furthermore.
frequent follow-up (i.. every 3 months) with a registered dietitian
Ri een associated with better dietary adherence in type 2

therapy provided a0 RO with expertse in dibetes
delivered in either 3 saall group and o
13) has demonstrated A

diabetes. Indwidual counselling may

sadism Datetes Ascctation

Sievenpiper, Dworatzek. Can J Diabetes 2013;37:S1-S7

preferable for people of lower socioeconomi
education has been shown to be more effective than individual

status (8) while group

counseling when it incorporates principles of adult education,
including hands-on activities, problem solving. role playing and
group discussioas (141 Additionaly, in peopie with type 2 diabetes,
culturally sensitive peer education has been shown (o improve A1C
nutrition knowledge and diabetes self-management (15), and web-
s been shown Lo impeove glycemic

Diabetes education programs serving vulnerable pop.

o shixkd ey toe resoncs of barirs o healthy eating
e, cost of healthy food, stress-related overeating) (17) and work

toward solutions to facilikate behaviour change
I general, people with diabetes should follow the heaithy diet

recommended for the general population in Eating Well with

Canada’s Food G his involves consuming a variety of

from the 4 fond groups (vegrlables and fus: grain products mik
od alternatives es), with foods

that are low in energy iy 8 Bt o oot optimi

satiety and discourage overconsumption. This diet may he

a person attain and maintain a healthy body weight while ensuring
an adequate infake of carbohydrate (CHO). fibre, fat and essential

e 1 any single dietary prescription

and meal plinning should be individu
d to accommodate the individual’s age, type and duration of
diabetes, concurrent medical theragies, treatment goals, vakues

5. needs. culture, [festyle, economic status (25). activity
iness to change and abilities. Applying the evidence from
sections that follow, Figure 1 and Table 1 present an algorithm
which allows for this level of Individualization of therapy in an
evidence-based framework.
Energy
As an estimated 80% 1o 90% of people with type 2 diabetes are
overweight or obese, strategies that include energy restriction to
achieve weight loss are 3 primary nsideration (26} A modest
weight loss of 5% to 10% of initial body weight can substantially
impeove insulin sensitivity, glycemic o hypertension and

Dworatzek et al. Can J Diabetes 2013;37:S45eS5! v*,,,w
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Table 1
Properties of dietary interventions*-1

Clinical assessment
Properties of dietary interventions (listed in the order they are presented in the text)
Healthy behaviour interventions by Registered Dietitian .
Dietary interventions AlC CV benefit Other advantages Disadvantages
l | Macronutrient-based approaches |
P : A . Low-glycemic-index diets 1 (32,44 46.47) LCVD (52) LLDL-C, LCRP_lhypoglycemia, ldiabetes Rx MNone
Initiate mIeIl.S_I\_ft‘ h!:"lll]‘_ly behaviour L[]._l.er\.'Enl_]U_IIS or | High-fibre diets B 1 (viscous fibre) (57) 1CVD (69) LLDL-C, Ynon-HDL-C, lapo B (viscous fibre) (54,57,59) Gl side effects (transient) |
energy restriction and increased physical activity to High-MUFA diets - TovD IWeight, 1TG, 18P None
achieve/maintain a healthy body weight Low-carbohydrate diets “ - +TG IMicronutrients, Trenal load
l g High-protein diets ') - LTG, IBP, preserve lean mass IMicronutrients, Trenal load
Mediterranean dietary pattern 4 (50,139) lovb (143) Lretinopathy (144), lBP, LCRP, THDL-C (139,140) None
Provide counseling on a diet best suited to the individual I i
based on values, preferences, and treatment goals using [ Vegetarian 17145 7511 LCHD (157 Weight (148) LIDI-C (149) Luitamin B12
the advantages/disadvantages in Table 1 DASH 1(159) LCHD (161)  !Weight (159) UIDI-C (159}, BP (159 LCRP(160) None
Portfolio - lCvD (162,163) lIDI-C(162,163), !CRP(162), 1BP (163) None
l Nordic - = ILDL-C+, Inon-HDL-C (169-171) None
[ If not at target | Popul.ar weight loss diets . . .
Atkins o - lweight, LTG, THDL-C, LCRP TLDL-C, ! micronutrients, ladherence
l i L - IWeight, LTG, THDL-C LMicronutrients, ladherence, Trena Qﬂﬂ
Ornish - - IWeight, |LDL-C, LCRP & FPG, ladherence
Continue healthy behaviour interventions and add Weight Watchers N - ~Wcj.ghr, DL-C, THDL-C, \CRP « FPG, ~adherence
pharmacotherapy Zone . - Iweight, LLDL-C, [ TG, THDL-C «s FPG, ladherence
. - Dietary patterns of specific foods
l Dietary pulses/legumes 1 (176) lCovD(181) Iweight (179), ILDL-C (177), {BP (178) Gl side effects (transient)
'S n | Fruit and vegetables 1 (183,184) 1CVD (79) +BP (186,187) MNone |
Timely adjustments to healthy behaviour MNuts 1188) lovD143181) LLDL-C(190) ITG, LFPG (189) Mut allergies (some individuals
interventions and/or pharmacotherapy should be \! Whole grains | [oats) (194) 4CHD (99) LLDL-C, FPG (oats, barley) (57.193) Gl side effects (transient)
made to attain target A1C within 2 to 3 months for Dairy = IcvD(199,200) IBP, ITG (when replacing SSBs) (197) Lactose intolerance (some individuals)
healthy behaviour interventions alone or 3 to 6 Meal replacements 1 . LWeight Temporary intervention
months for any combination with pharmacotherapy

Dworatzek et al. Can J Diabetes 2013;37:545eS55
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Conclusions

Any effect of sugars appears to be highly dependent on the food source and
comparator/energy control.

Whereas SSBs show adverse associations with cardiometabolic disease
outcomes, the same does not hold for other important food sources of
fructose-containing sugars with protective associations even seen for some
foods: yogurt, fruit, 100% fruit juice, whole grain cereals.

To address the limitations in the evidence, Clinical practice guidelines (CPGs)
are shifting away from “one-size-fits-all” nutrient-centric recommendations
(“low-fat”, “low-sugars”, “low-carb”, “low-salt”, etc.) to dietary patterns-based
recommendations.

Targeting sugars as a source of excess calories remains a prudent strategy
because foods and beverages high in sugars often contribute little nutritional
value. But one cannot choose a healthful diet by sugars alone! A little sugars
help the low-fat dairy, wholegrains, dietary fibre, and fruit go down
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What about fruit?

GARY TAUBES

International
T \& Diabetes
Federation

“...even an apple may not be a

good thing... it may very well not
be for people predisposed to gain
weight easily or who are already “IDF therefore advocates the

obese and/or diabetic” following specific measures:

http://www.vox.com/science-and-health/2017/1/6/14167092/gary-
taubes-case-against-sugar-book

3. Revision of healthy eating

o Ehe New Uork Eimes guidelines to reduce
Py SONAL HEALT! L@ . .
Romaine Riddle: Why the Valeant, Distancing Itself P % ;-{qu'.'-‘oio LA\‘Eoilcl FBU: mout in (‘ 1 Cons ump tlon Offo Ods WI th
E. Coli Outbreak Eludes From Its Past, Will Change - Youth Sports >
s " Food Investigators Its Name to Bausch Health ft ) e

naturally high sugar content (eg
certain fruits and fruit juices).”

HEALTH BOOCKS

A Diet Manifesto: Drop the Apple and Walk Away

By ABICAIL ZUCER, M.D. DEC. 27 2010

https://www.nytimes,com/2010/12/28/health/28zuger.html|
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