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Guidelines

_IDiabetes Canada Clinical Practice Guidelines

(The Diabetes and Nutrition Study Group (DNSG)
JEuropean Association for the Study of Diabetes (EASD)
JAmerican Diabetes Association’s (ADA’s)
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Macronutrients

JThe ideal macronutrient distribution for the management
of diabetes may vary,

Jdepending on the quality of the various macronutrients, the
goals of the dietary treatment regimen and the individual's
values and preferences.
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Eniy

L Because an estimated 80% to 90% of people with type 2 diabetes have overweight or obesity, strategies that
include energy restriction to achieve weight loss are a primary consideration

L A modest weight loss of 5% to 10% of initial body weight can substantially improve insulin sensitivity,
glycemic control, hypertension and dyslipidemia in people with type 2 diabetes and those at risk for type 2
diabetes

O Total calories should reflect the weight management goals for people with diabetes and overweight or

obesity
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l . Macronutrient Distribution
(% Total Energy)

% of total 45-60% 15-20% 20-35%
energy (or 1-1.5g /kg BW)

Calories per 4 4 9
gram

Grams for 2000 225-300 75-100 44-78
calorie/day

BW = body weight



45-65%
20-35%

10-35%

FAT

TFA, SFA
MUFA
PUFA

Cholesterol
Protein
Fiber
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Recommendations 6-7

In adults with diabetes, the macronutrient distribution as a percentage of total energy can range from 45 to
60% carbohydrate, 15 to 20% protein and 20 to 35% fat to allow for individualization of nutrition therapy

based on preferences and treatment goals [Grade D, Consensus]

People with type 2 diabetes should maintain regularity in timing and spacing of meals to optimize glycemic

control [Grade D, Level 4]



2018 Diabetes Canada CPG - Chapter 11. Nutrition

Choose “healthy” carbohydrates

DIETARY FIBRE FOOD-BASED
Total fibre to 30-50 g per dayA Alegumes PU(LS{:S

(e.g. beans, peas, ‘ ’

>1/3 (10-20 g per day) from viscous chickpeas, lentils)

soluble fibre*
AWhole grains
*CHOOSE oats (e.g. steel-cut oats, oat bran (e oats and barle ) z2g or mor
cereals/breads), barley (e.g. barley soups, pot -8 y 00 O TEE G
barley), psyllium (e.g. All-bran Buds™, psyllium .
husk, Metamucil®), konjac mannan (e.g. konjac !’Fruit & | @g¥:;w
noodles), pulses (e.g. beans, peas, chickpeas, L AT
: . vegetables 2,
lentils), vegetables (e.g. eggplant, okra), and fruit & ‘.‘;%‘@5‘,

(e.g. apples, berries, citrus fruit)
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l R!ommendation 10

130 to 50 g/day of dietary fibre

] with a third or more (10 to 20 g/day)
coming from soluble dietary fibre to
improve glycemic control [Grade C, Level

3], and LDL-C [Grade C, Level 3], and reduce

CV risk [Grade D, Level 4]

Carbohydrate intakes in diabetes
management

Recommendations

A wide range of carbohydrate intakes are
acceptable, provided recommendations relating to
dietary fibre, sugars, saturated fats and protein
intakes are metl &P SO Moderate

Very low carbohydrate intakes, such as with
ketogenic diets, are not recommended. BSHES
Moderate

Foods naturally high in dietary fibre should be
encouraged. DD P High

Dietary fibre intake should be at least 35 g per day
(4 g per 1000 kJ). &SP = Moderate

Minimally processed whole grains, vegetables,
legumes, seaeds, nuts and whole fruits should be
recommended as sources of dietary fibre.

SEPh eSS Moderate

Fibre-enriched foods and fibre supplements should
be considered when sufficient intakes cannot be
obtained from diet alone. (B P Moderate

Diets with a low glycaemic index or low glycaemic
load can be recommended, provided their
composition is consistent with overall diet recom-
mendations for dietary fibre, sugars, saturated fats
and protein. S DO Moderate

Intakes of free or added sugars should be below
1056 of 1otal energy intake. SO SO Moderate

Non-nutritive sweeteners (NNS) can be used to
replace sugars in foods and beverages. (@& PO S
Moderate

Carbohydrate counting may be a useful approach
o determine mealtime insulin dose. GSES
Moderate
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Recommendation 11

11. Adults with diabetes should select carbohydrate food sources
with a low GI to help optimize glycemic control [Grade B, Level 2
for type 1 diabetes; Grade B, Level 2 for type 2 diabetes, tO improve LDL-C

[Grade C, Level 3], and to decrease CV risk [Grade D, Level 4]

CV, cardiovascular; GI, glycemic index



E WHAT IS “GI" ? j

Glycemic Index (Gl) is a useful tool to help us choose the

right type / quality of carbohydrates that will positively

influence our health.




Factors Influencing Gl Ranking

Type of stafeh™ = Cooking

y | , T Food processing

- AN
Lo\

Fat cont

Physical entrapfent | J

Acid content
Sugar content

Protein content



E Gl CLASSIFICATION j

Foods are classified as LOW, MEDIUM or HIGH G| based
on their individual Gl value.

High Gl foods are rapidly |
digested and absorbed

m“ causing a quick rise in
> \blood sugar levels.
70 o (Low Gl foods are |
- slowly digested and
o absorbed causing a
56 - 69 o lower and more
- gradual rise in
o blood sugar levels.

Blood

1hour 2hours
Gl Classification Time (hours)




e e e e e e ] U
What is Glycemix Index (Gl)

Rapidly digested or absorbed

- carbohydrates

LOW Gi Slowly digested or absorbed
carbohydrates

BLOOD GLUCOSE LEVELS

1

TIME / HOURS



Glycemic response to 100g food
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e Bread (n=20; GBE=100) === (hapatti(n=9; GBE=122)
~Rice (n=9; GBE=20) == Potato (n=9; GBE=52)
===Marie biscuit (n=5; GBE=167) = Puffed Rice (n=5; GBE=67)




SNACKS
Pizza

Square of
chocolate

Pound cake
Popcorn
Energy bar
Soda

Donut
Jelly Candy

Biscuits crackers

Foods with Glycemic Index

G.L

33
49
54
55
58
72
76
80
83

Things baked
with white flour

White rice
Pasta made

from refined flour

Potato

White bread
Brown rice

Pancakes
Rye bread
Baked potato

CARBOHYDRATES G.l.

33
38
38
4
49
55
67
80
85

Broccoli
Pepper
Lettuce

Mushrooms
Cucumbers
Green peas
Carrot
Beet
Onion

10
10
10

Cherries
Apples
Oranges
Grapes
Kiwi
Bananas
Pineapples
Melon
Dates

38
43
46
52
56
66
72
103

White yogurt
(without addmves)

Fat-free yogur
Milk
Soy milk
Kefir

Cocoa
Yogurt with
additives
Clotted cream

Ice cream

vecemaues 1. IR GH o v 1

14
14
30
31




Protein intakes in diabetes management

Recommendations

For weight-stable, normal-weight people with
diabetes a protein intake of 10-20% total energy is
recommended for people under the age of 65
years with an estimated glomerular filtration rate
(eGFR) >60 ml/min per 1.73m2. Higher intakes
(15-20% total energy) are recommended for those
aged 65 years or older. PP OO Low

For people with type 2 diabetes who have
overweight or obesity with an eGFR >60 ml/min
per 1.73m? a protein intake of 23-32% may be
recommended in the short term (up to 12
months) in the context of a weight-loss diet.

DPOO Low

For people with moderate diabetic nephropathy
(stage 3a: eGFR <60 but >45 ml/min per 1.73m?) a
protein intake of 10-15% is recom-

mended. OHOO Low

1/21/26
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l . Choose “healthy” fats
FAT

\ 4

AVOID trans-fatty acids

Saturated fatty acids to <9% of W
energy intake*

*REPLACE with PUFAs from mixed n-3/n-6 sources (e.g. nuts,
canola oil, soybean oil, flaxseed), (MUFAs) from plant sources
(e.g. extra virgin olive oil, high oleic oils, avocados), whole
grains, or low-Gl carbohydrates
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. Recommendation & Dietary fat intakes in diabetes management
1 To reduce the risk of CVD, adults with Recommendations
diabetes should avoid TFA [Grade D, Level 4] and * Dietary fats should mainly come from plant-based
1 than 9% of total dail foods high in both mono- and polyunsaturated fats,
consume 1ess than 7o 01 t0tal dally Cnergy such as nuts, seeds and non-hydrogenated
from SFA [Grade C, Level 2] non-tropical vegetable oils. OO O Low
) i ) o Saturated- and trans-fat intakes should comprise
replacing these fatty acids with PUFA <10% and <1% of total energy, respectively.
particularly mixed n-3/n-6 sources [Grade C, OO0 Low
Level 3], * When reducing saturated fats, replacement should
be mainly with plant-based polyunsaturated fats
) monounsaturated fatty acids (MUFA) from contalning: bath 16 anc /13 Faly aeids; janc
i monounsaturated fats as found in nuts, seeds and
plant sources, whole grains [Grade D, Consensus], non-hydrogenated non-tropical vegetable oils.
or low GI carbohydrates [Grade D, Consensus] OO0 Low

CVD, cardiovascular disease; GI, glycemic index
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Vitamin and mineral supplements

] Routine vitamin and mineral supplementation is generally not recommended.

) Supplementation with 10 ug (400 IU) vitamin D is recommended for people >50
years of age

) Supplementation with folic acid (0.4 to 1.0 mg) is recommended for women who
could become pregnant

1 The need for further vitamin and mineral supplements should be assessed on an
individual basis.

1/21/26
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l.. For People with BMI >25 kg/m?...

Nutritionally balanced, calorie-reduced diet should be
followed to achieve and maintain a lower, healthier
body weight

Weight loss of 5-10% of initial body weight

Improved insulin sensitivity, glycemic control, blood
pressure control, lipid levels




Decreased insulin
requirements
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Energy-balance and weight management
in diabetes management

Recommendations

People with diabetes who have overweight or
obesity should be supported with evidence-based
treatments to achieve and maintain weight loss.
P DD P High

A wvariety of weight-loss diet types and macro-
nutnent compositions, supported by trained health
professionals, can be wused for weight-loss
induction and maintenance, provided that they
meeaet other dietary recommendations. e
High

Nutritionally compiete low-energy formula producses
can be used, either temporarily for weight-loss
induction as ‘total diet replacement” (replacing all
meails), or by replacing 1—2 meals/day. Replacing
1 meal/day or 3—6 meals/week can also be used

for longer-term weight-loss maintenance. @O@OO
Moderate

Neither extreme high-carbohydrate,. nor very-low-
carbohydrate ketogenic diets are recommended
for weight loss. (@@ @ High

Remission of type 2 diabetes (HbA .. <48 mmol/mol
[=6.5%] without glucose-Jdowering medication) in
people who are overweight or obese can be
achieved through sustained weight loss. D@ @
High

A low-energy total diet replacement programme
{(e.g. 3500 kl/day [840 kcallday] for 1220 weeks),
provided by trained health professionals, with
carefully adjusted glucose-lowering and anti-
hypertensive medications, is recommended to
prowvide sufficient weight loss (10—-159% body weight
or greater) to induce remission of type 2 diabetes.
Following weight Jloss,. long-term low-intensity
support for weightJdoss maintenance s recom-
mended. &S B High



Diets for Diabetes

Dietary Patterns
A variety of dietary patterns have been studied for people with

prediabetes and diabetes. An individual's values, preferences and
treatment goals will influence the decision to use these dietary

patterns.

1/21/26



Plant-based diet

. \
L "
v
A ¢ \
e x
@D R
- I

L Vegetarian dietary patterns exclude some or all animal foods, emphasising the consumption of fruit, vegetables,

legumes and whole grains, and exclude meat, poultry or fish.

L Lacto-ovo vegetarian dietary patterns include dairy and eggs.

0 vegan diet excludes all animal products.

L Results from RCTs of vegetarian dietary patterns indicate reductions in HbA 1c, fasting plasma glucose, LDL-
cholesterol, non-HDL-cholesterol, body weight, BMI and waist circumference in people with diabetes.

L Vegan or vegetarian dietary pattern to improve glycemic control, body weight, and blood lipids including LDL-

C, and reduce myocardial infarction

1/21/26 27



l . Effects of different plant-based diets

Intervention diet Duration  Partidpants Individuals completed  Changes inbody  Metabolic changes
the study, % weight
PBD or conventional diabetic 24 wk 74 patients with T2D 84 PBD: -6.2 kg + insulin sensitivity
diet ((D) (53%x women; mean age52y) M: -32kg + visceral and subcutaneous
fat
Improvementin oxidative
stress markers
VD or control diet (CD) 18 wk 211 individuals with VD: 66 VD: —43 kg + IDL, TC,HbA ¢
overweight and T2D @:79 M: -0.1kg
(79% women, mean age45y)
Meat or 2wk 20 men with obesity 100 Similar Similar appetite control,
vegetarian high-protein diets (mean age51y) concentration of ghrelin
and peptide YY. Limitation:
short term
Low-fat VD 7d 1615 individuals Retrospective -l4kg 4 TC, blood pressure
(65% women; mean age 58 y)
PBD or control diet (CD) 24wk 65 overweight/obesity 70 PBD: -4.4 kg +TC
(60% women; mean age 56 y) M: -04kg
PBD or control diet (CD) 10 wk 325 individuals Retrospective PBD: -5.6 kg + body fat
(87 women, mean age 40y) @: -12kg
PBD or control diet (CD) 16 wk 750verweight 9% PBD: -6.5 kg *+ B-cell function and
(89% women; mean age 53 y) @: -02kg/m*®  insulin sensitivity

1/21/26 28



Mediterranean Diet

‘Whole Grains,

Wholegrain

l . Mediterranean diet =\ 8y .‘,gs»-

+HealthMatch

L MED diet is a balanced diet characterized by high consumption of vegetables, fruits, legumes, whole-grain
cereals, sea food, olive oil, and nuts.

0 low consumption of red and processed meat, processed food and added sugars and dairy.

L Results from RCTs indicate reductions in FBS, body weight, LDL, TG, BP and reduced need for anti

hyperglycaemic medications

1/21/26 29



l . Evidence of the MED diet

Intervention diet Duration Participants Individuals completed  Changes in body weight Metabolic changes
the study, %

MD (calorie-restricted) 2y 322 moderately obese 85 MD: -4.6 kg MD: | fasting glucose and insu-
or LFD (calorie- (14% women, mean age LFD: -33 kg lin (among participants with
restricted) or LCD (non- 52y) LCD: -5.5kg diabetes)
restricted) MD and LCD: tHDL, | TG, |LDL
MD 2y 124 patients with T2D 6mo: -1.2kg Improvement in self-reported
(no control group) (77% women, mean age 1y: -15kg lifestyle behaviors

56y) 2y:-37kg
MD supplemented with 4.8y 288 patients with high } incidence of major CV events
olive oil or MD supple- CVrisk in MD supplemented with olive
mented with nuts or (57% women, 55-80y) oil or nuts
control diet
LCD-MD orTM, and the 1y 259 patients with over- 75 LCD-MD: -10.1 kg LC-MD and TM: greater glycemic
ADA diet weight and diabetes T™: -74kg control, 1HDL, | HbA1 and TG

(48% women, mean age ADA: -7.7kg compared with ADA

55y)
Control diet followed by 5wk +5 wk 19 men with MetS MD: -10.2% vs control | waist circumference, C-reac-
isocaloric MD (24-65y) tive protein, and inflammation

score

1/21/26 30
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Choose “healthy” dietary patterns

Vegetarian diet

Mediterranean diet

Vegetarian & Vegan Diet Pyramid

Meats
and
Sweets
Low ahen
Wine > Poultry,
PR s
Vg SR\  and Yogurt
SRR\ i i
o ey b werddy.
\ y = K and
= .
Drink Water p 0o o { ’
- 3 )
23 ¥,
) - S
n . A ‘f:
A\ B ~ ) o
@7 p .
<9 4 4
;
2 g E U
P

https://oldwayspt.org/traditional-diets/mediterranean-diet

/\ Options For Vegetarians:

Eggs andlor Dairy
\ ;‘.‘t ;\ including Yogurt,
* E-A Cheese, Cottage Cheese
e "
oz

Drink Water

Nuts, Peanuts, Seeds,
Eat these Peanut/Nut Butters
foods
every
day

Beans, Peas, Lentils, Soy

Whele Grains including Rice,
A Barley, Millet, Oats, Quinos,
r{_» Bread, Ceseal, Pasta

3 - Nt Pk S - A
A - S GO 2 Z3al 8
hd Be physically
{ & £ Q P
3 Cook and
-t S \ ehare meals
— o <8 S with family
. 4 and friends.
-
© 2013 Okdwayn Preservation and Exchange Trust ‘www.oldwayopt.org

https://oldwayspt.org/traditional-diets/vegetarian-vegan-

diet



l . DASH diet

 emphasise fruit, vegetables, fat-free or low-fat dairy, whole grains, nuts and legumes, and limit the intake of
total and saturated fat, cholesterol, red and processed meats, sweets and added sugars, including sugar-

sweetened beverages, in the context of sodium restriction.

] Dietary Approaches to Stop Hypertension (DASH) dictary pattern to improve glycemic control, BP, and

LDL-C, and reduce major CV events
1 Dietary patterns emphasizing fruit and vegetables to improve glycemic control and reduce CV mortality
1 Dietary patterns emphasizing nuts to improve glycemic control, and LDL-C

d DASH dietary patterns are associated with reductions in the risk of total CVD, CHD and stroke

32
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Choose “healthy” dietary patterns

DASH diet

Food Group

Daily
Servings

Serving Sizes
(1 serving is equivalent to)

Grains

-8

- 1 slice bread

- 1T ounce dry cereal

- 12 cup cooked rice, pasta,
cereal

Vegetables

- 1 cup raw leafy vegetables
- 2 cup cut up raw or cooked
- vegetables

Fruits

- 1T mMmedium piece of fruit

- TYa cup dried fruit

- 12 cup fresh, frozem or
cannmned fruit

- 12 cup fruit juice

Fat-free or
low-fat milk amd
mMmilk products

- 1 cup Mmiilk or yogurt
- 172 counce cheese

NMeat anmnd
altermnatives:
Leanmn mMmeats,
poultry, anmnd fish
Nuts, seeds,
and Legumes

6 or less

- 1T ounce cooked Mmeats,
- poultry, fish, 1T egs

- 1/3 cup Nnuts

- 2 thsp peanut butter

- 2 thsp of seeds

- 2 cup cooked legumes

Fats and oils

- 1 tsp soft margarine
(mnon-hydrogenmnated)

- 1 tsp vegetable oil

- 1 thsp mayonmnnaise

- 2 thsp salad dressing

http://guidelines.diabetes.ca/cdacpg/media/documents/pa
tient-resources/high-blood-pressure-and-diabetes.pdf

https://www.ccs.ca/images/Images_2017/Portfolio_Diet_Scroll_eng.pdf



Portfolio therapeutic diet

The Portfolio dietary pattern is a plant-based dietary pattern that emphasises a portfolio of four cholesterol-lowering
foods/ components (nuts, plant protein from soy or other legumes, viscous soluble fibre, and plant sterols) plus high

MUFAcontaining vegetable oils

The 4 core food components of the Portfolio dietary pattern include (based on a 2000 kcal diet): 42 g nuts (tree nuts or
peanuts); 50 g plant protein from soy products or dietary pulses such as beans, peas, chickpeas, and lentils; 20 g viscous
soluble fibre from oats, barley, , eggplant, okra, apples, oranges, or berries; and 2 g initially

provided in a plant sterol-enriched margarine

Results indicate reductions in LDL-cholesterol concentration , as well as in other established lipid targets
(concentrations of total and non-HDL-cholesterol, triacylglycerols and apolipoprotein B), cardiometabolic risk factors

(systolic and diastolic blood pressure, C-reactive protein [CRP]).
Associated reductions in HbA 1c¢, fasting glucose, TG, waist circumference and BMI have also been shown .

associated with reductions in total CVD, CHD, chronic heart failure , cancer mortality and all-cause mortality 34


https://www.sciencedirect.com/topics/medicine-and-dentistry/psyllium
https://www.sciencedirect.com/topics/medicine-and-dentistry/phytosterol
https://www.sciencedirect.com/topics/medicine-and-dentistry/phytosterol
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Choose “healthy” dietary patterns
Portfolio diet

Expected LDL-
Cholesterol lowering:
-

WHAT DOES THE PORTFOLIO

DIET LOOK LIKE?

@5 NUTS 459 DAILY

All nuts are good for your heart and cholesterol and contrary to concerns do
not contribute to weight gain. Add nuts as a snack between meals, adding to
salads, cereals, or yogurt. Trying nut butter on your toast is an option. 45g is
about a handful of nuts. If allergic to peanuts or tree nuts, try seeds.

@ PLANT PROTEIN 50gDAILY S . s

This is the most challenging component of the CHICKPEAS PEAS TEMPEH  VEGGIE BURGER ToFu oY BEANS

Portfolio diet. Start by trying to get 25g daily. .
Consider replacing milk with soy milk, try tofu, "
soy nuts and beans. . LENTILS BEANS VEGGIE DOG SOY MILK  SOY DELI SLICES

v
)
;

MIXED NUTS  ALMONDS PEANUTS

i
®
¢

NUT BUTTERS  PISTACHIOS WALNUTS

(6
G4
0:®

@ VISCOUS (STICKY) FIBRE 20g DAILY

Aim to eat 2 servings of oatmeal, beans, lentils, and chickpeas a day. Replace bread ACRLE T ECORLANT
with rye or pumpernickel or oatcakes. Eat at least 5 servings of fruit and vegetables
every day. Aim to eat 2 servings per day of oatmeal, barley, or cereals enriched
with psyllium or oat bran. Replace white bread with whole grain oat breads. Put
oat bran or psyllium into smoothies. Eat at least 5 servings per day of vegetables
(eggplant, okra) and fruit (apples, oranges, berries) high in viscous fibre.

¢
¥
0

2
(

PSYLLIUM  STRAWBERRIES  OATMEAL

@_
o

OAT BRAN CEREAL  BARLEY

PLANT STEROLS 2q DAILY _ @ Bo =& A

These occur naturally (soyabean, corn, squash, etc.) but to get this = 1, B e
amount of sterol you will require fortified foods such as spreads,
juices, yogurt, milk and even supplements as part of a meal. EABISIERTY TS GO e

TOTAL: © ~30%

Statins, the most effective class of

IT'S NOT ABOUT ONE BIG CHANGE. IT'S NOT ALL OR NOTHING. cholesterol-lowering medications.
JUST START BY INTRODUCING ONE COMPONENT
TO YOUR DIET AND BUILD FROM THERE.

reduce cholesterol by 20-60%

THIS
PORTFOLg
DIET Is Fgg

'REAL PEoOPpP
IN THE REAtE
WORLp~

— DR. DAVID JEN . CREATOR
OF THE PORTFOLIO DIET

David JA Jenkins mo. pho. ose, Cyril WC Kendall eho, Lilisha Burris muse. ro,
John L Sievenpiper mp. pho. rrepe, Michael F. Evans mo. cere, Emily Nicholas Angl esc

https://www.cc



l . Nordic dietary patterns

* Nordic dietary patterns, known variably as the Nordic diet , New Nordic Diet and Baltic Sea Diet

* emphasise whole grains (especially rye, barley and oats), berries, other temperate fruit (especially apples, pears),

vegetables (especially root, cruciferous), legumes, fish, nuts and rapeseed/canola oil (as the main fat sources), and

low-fat dairy

» Results indicate reductions in LDL and other established lipid targets and cardiometabolic risk factors (insulin,

body weight, BMI, and systolic and diastolic blood pressure) .

* large prospective cohort studies indicates that Nordic dietary patterns are associated with lower risk of total CVD,

CVD mortality, cancer mortality, CHD and stroke

36



European Association for the Study

Diabetes Canada CPG - Chapter 11. Nutrition of Diabetes (EASD)
Recommendation 1 2 Traditional dietary patterns and therapeutic
. . . . . diets in diabetes management
The following dietary patterns may be considered in people with type 2 J
diabetes incorporating patient preferences including: Recommendations

e A variety of dietary patterns emphasising the
)  Mediterranean-style dietary pattern to reduce major CV events [Grade A, consumption of whole graing, whole vegetables
. . and fruit, legumes, nuts, seeds and non-
Level 1A] and improve glycemic control [Grade B, Level 2] hydrogenated non-tropical vegetable oils, while

minimising the consumption of meat (especially

. . . . red and processed meat), sugar-sweetened
J Vegan or vegetarian dictary pattern to improve glycemic control [Grade B, beverages,p sweets and ,)eﬁnef grains _are

Level 2], body weight [Grade C, Level 3], and blood lipids including LDL-C recommended. These patters include:

: : : o Mediterranean dietary pattern to improve
[Grade B, Level 2], and reduce myocardial infarction [Grade B, Level 2] alycaemia and other cardiometabolic. risk

. . . factors (D PO Moderate) and reduce risk
Dietary Approaches to Stop Hypertension (DASH) dictary pattern to of CVDs and all-cause mortality (©GOO

. : Low t Moderate).
improve glycemic control [Grade C, Level 2], BP [Grade D, Level 4], and LDL-C ow 1o OHDS Moderate)
o Nordic dietary pattern to improve BMI

[Gl‘ade B, Level 2], and I'edllCe majOI' CV CVeIltS [Grade B, Level 3] (bDDD High) and other cardiometabolic

risk factors (BPOO Low to BEHPO
Moderate) and reduce the risk of CVDs

(DO Low to BHDEO Moderate).

o Vegetarian dietary pattern to improve
glycaemia and other cardiometabolic risk
factors (DD Moderate).



Paleo or Caveman diet

25%

uegeta.é/e:‘
& fFruit

Paleo 50%
DIET| Protein
- & fate
25%

Lealy green &
non-ctarchy vegetables

These include meat, nuts, eggs, healthy oils, and fresh fruits and vegetables.

Cereal grains, legumes, dairy, and other processed/refined products are excluded

The diet is high in protein (20-35% of energy) and moderate in fat and carbohydrates (22-40%

of energy, specifically restricting a high glycemic index)

1/21/26 38



Evidence of the Paleolithic diet

Intervention diet Duration Participants Individuals completed Changes in body Metabolic changes
the study, % weight

PD 3wk 20 healthy 70 ~-23kg | waist circumference and
(50% women; 20-40y) blood pressure

PD 5wk 10 postmenopausal 100 ~-45kg | waist drcumference, blood
women with over- pressure, glucose, TC, TG,
weight/obesity HOMA indices, and liver TG

(49%)

PD or NNR 2y 70 postmenopausal PD: 77 Fat mass: | fat mass, abdominal obe-
women with obesity NNR: 63 PD: -11.1kg sity and TG
(mean age 60 y) NNR: -5.5 kg

PD or ADA 14d 24 patients with T2D PD: -24+07kg Greater benefits on glucose

recommendations (mean age 57y) ADA: -21+19kg and lipids profile on PD

AHA recommendations 2 consecutive 20 volunteers with PD: ~104 kg +TC, LDL,and TG

and PD 3m hypercholesterolemia AHA: -33 kg + HDL
(50% women; 4062 y)

PD or conventionallow- 2y 70 postmenopausal PD: -8kg Higher | in liver fat

fatdiet women with obesity LFD: -5 kg 6 mo: | BMI and body fat (%)
(meanage61y)

PD 12wk 32 patients with T2D 90 ~7.1kg Improvements in insulin

(34% women; mean age
60y)

sensitivity, glycemic control,
and leptin.
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Popular weight-loss diets
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l . LCDs diets:

O Ranging from 20 to 120 g of carbohydrates

O Individuals with insulin resistance (IR), glucose intolerance, or
both may benefit from a LCD

 High-fat, low-carbohydrate diets are low in vitamins E and A, Bl
B6, and B9; and the minerals Ca, Mg, Fe, and K

O Low-carbohydrate diets cause ketosis and may significantly

increase blood uric acid concentrations.




THE

~
KETOG_ENIC
B ketogenic diet (KD): diet @
- M

*  Minimum of 70% of energy from fat and a severe restriction of carbohydrates.
* Promote weight loss
e Additional advantages of reducing hunger and appetite

* Overall, RCTs have reported significant weight reduction for individuals on the

KD
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l.. Criticism and effectlveness of diets: KD

What is the Keto Diet?

Almonds

Olive oil

Constipation, halitosis, headaches, muscle cramps, and

weakness

Worsening of the lipid profile and increase cardiovascular

risk factors

Development of hepatic steatosis

Increase in mortality associated with the long-term intake of
both LCDs and HCDs

Animal-derived protein and fat were associated with higher

mortality

In the short term, high-fat, low-carbohydrate, and ketogenic

diets cause a greater loss of body water than body fat.
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| I High-protein diets (HPDs):

 HP-HF diets, such as Atkins or Zone
*  Minimum of 20% of energy is derived from protein
* Advantages weight loss and body composition in the short term

* Increasing satiety and energy expenditure
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l . Criticism and effectiveness of diets: HP-HF diets

HIGH PROTEIN.
LOW CARB DIET

* In clinical trials >1 to 2 y, evidence indicated no

significant differences in weight loss

* Moreover, HP-HF diets are often associated with a high

intake of animal products and saturated fat, causing

detrimental effects of increased LLDL

| * They are also low in dietary fiber.
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| I} Macronutrient content of some popular diets

Protein Lipid Carbohydrate

Atkins
Ketogenic
Zone
Ornish
Paleo

Mediterranean

0 10 20 30 40 50 60 70 80 90 100
% Energy
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Properties of dietary interventions

Properties of dietary interventions (listed in the order they are presented in the text)

S
Dietary interventions Al1C
Macronutrient-based approaches
Low-glycemic-index diets l
High fibre diets d (viscous fibre)
High MUFA diets >
Low-carbohydrate diets >
High-protein diets l
Mediterranean dietary pattern d
Alternate dietary patterns
Vegetarian 1(144,249)
DASH 1 (250)
Portfolio -
Nordic -
Popular weight loss diets
Atkins >
Protein Power Plan d
Ornish -
Weight Watchers -
Zone -

Dietary patterns of specific foods

Dietary pulses/legumes d(174)
Fruit and vegetables 1(181,182)
Nuts 1(186)
Whole grains 1 (oats)
Dairy >

Meal replacements d

CV benefit

lcvD
lcvD
lcvD

lCVD

JCHD (151)
JCHD (159)
dCVD (160,161)

lCcvD

lCVD (78)
lCVD (142)
JCHD (98)
lCVD (147,196)

Other advantages

JLDL-C, LCRP, Lhypoglycemia, ldiabetes Rx
JLDL-C, {non-HDL-C, lapo B (viscous fibre)
lWeight, ITG, LBP

TG

ITG, IBP, preserve lean mass

lretinopathy, {BP, LCRP, THDL-C

lIWeight (147), LLDL-C (148)

IWeight, |LDL-C (157,250), LBP (28,157), LCRP
LLDL-C (160,161), LCRP, .BP
LLDL-C+lnon-HDL-C (167-169)

IWeight, TG, THDL-C, {CRP
IWeight, TG, THDL-C
IWeight, |LDL-C, CRP
IWeight, |LDL-C, THDL-C, {CRP
IWeight, |LDL-C, | TG, THDL-C

lWeight (177), LLDL-C (175), LBP (176)
IBP

JLDL-C (187,251), {TG, LFPG

ILDL-C, FPG (oats, barley)

IBP, lTG (when replacing SSBs)
dWeight

Disadvantages

None

Gl side effects (transient)
None

IMicronutrients, Trenal load
IMicronutrients, Trenal load
None

Jvitamin B12
None
None
None

TLDL-C, !micronutrients, ladherence
IMicronutrients, ladherence, Trenal load
< FPG, ladherence

<> FPG, ladherence

<> FPG, ladherence

Gl side effects (transient)

None

Nut allergies (some individuals)

Gl side effects (transient)

Lactose intolerance (some individuals)
Temporary intervention

* | t=<1% decrease in A1C.
T Adjusted for medication changes.

A1C, glycated hemoglobin; apo B, apolipoprotein B; BMI, body mass index; BP, blood pressure; CHD, coronary heart disease; CHO, carbohydrate; CRP, C reactive protein; CV,
cardiovascular; CVD, cardiovascular disease; DASH, dietary approaches to stop hypertension; FPG, fasting plasma glucose; GI, gastrointestinal; HDL-C, high-density lipopro-
tein cholesterol; LDL-C, low-density lipoprotein cholesterol; MUFA, monounsaturated fatty acid; SSBs, sugar-sweetened beverages; TC, total cholesterol; TG, triglycerides.



Fasting and diabetes
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D.S based on the restriction time

The intermittent calorie restriction or intermittent fasting (IF), has received consider:
alternative strategy.

IF consists of abstaining from food and caloric beverages for a certain period of time alternated with normal
eating.

The most common types of IF include periodic fasting or 5:2 diet, alternate-day fasting, time restricted feeding,
and religious fasting.

the 5:2 program, while as effective as continuous energy restriction for weight loss and glycemic control,
required careful medication adjustment to protect against the risk of hypoglycemia on severe energy restriction
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| Effects of different intermittent-fasting diets

IF diet Description of diet Evidence in rodents [reference] Evidence in humans [reference]
Periodic fasting or 5:2 2 d of fasting (0—25% of calo= - Weight loss, improvement in insulin sensitivity
diet ric needs) and 5 d of ad libi-

and health biomarkers [117]
- | postprandial lipemia, insulin secretion and

Doed-pre e L1090

| —
anges in body weight. 1 insulitrsensitivity

tum eating during the week
_ @@

ast day (0—25% of caloric
needs) alternated with ad
libitum eating

Alternate-day fasting - No changes in body weight, increase in life span

[115]
- No changes in weight, | serum glucose and
insulin levels [113]
- | body weight, heart rate, blood pressure simi-
lar to calorie restriction [114]
- | total intraabdominal fat-mass, but no changes
at=induced muscle insulin resistance

- No effects in glucose, lipid, or protein metabo~
lism in healthy lean men [122]

- Similar changes in weight, body composition
and insulin sensitivity compared with calorie
restriction [116]

- 5.8% weight loss and | cardiovascular risk (LDi

TG,and blood pressure) [111]

restrictio

- Protection against obesity, hyperinsulinemia,
hepatic steatosis, and inflammation [123]

- Stabilized and reversed the progression of met-

abolic diseases in mice with preexisting obesity

and T2D [124]

Time-restricted feeding Ad libitum eating within spe-

cific windows (<8 h/d)

uals [125]
- Improvement in health-related biomarkers, |
fat mass, and maintain muscle mass in resis-

tance-trained males [126]
- No changes in weight, 1 insulin sensitivity,

Religious or spiritual 12—-16 h/d of fasting for the - ’
fasting (Ramadan) Ramadan month regained-withim2wk 20— 1/21/26
AVeight loss, | total glucose, cholesterol, TG, and
LDL levels [128]
No changes in weight, 1 glucose, TC, and LDL in 51

normal-weight and obese men [119]




2018 Diabetes Canada CPG - Chapter 11. Nutrition

Nutritional management of hyperglycemia in
type 2 diabetes

Clinical assessment
Healthy behaviour interventions by Registered Dietitan

Initiate intensive healthy behaviour interventions or energy restriction
and increased physical activity to achieve/maintain a healthy body weight

Provide counselling on a diet best suited to the individual based on values, preferences, and
treatment goals using the advantages/disadvantages listed in Table 1

If not at target

Continue healthy behaviour interventions and add pharmacotherapy

Timely adjustments to healthy behaviour interventions and/or pharmacotherapy should be made to
attain A1C within 2 to 3 months for healthy behaviour interventions alone or 3 to 6 months for any
combination with pharmacotherapy



Stage-Targeted Strategies for Type 2 diabetes

Weight loss or
maintenance*
Portion control
Guidance to include
low GI CHO and
reduce refined CHO
Physical activity

*as appropriate

Weight loss or
maintenance*
Portion control
Low GI CHO

High fibre

CHO distribution
Dietary pattern of
choice **

Physical activity

Weight loss or
maintenance*
Portion control
CHO distribution
Low GI CHO

High fibre

Dietary pattern of
choice **

Physical activity

Portion control

Weight loss or maintenance*

CHO consistency
Low GI CHO

High fibre

Dietary pattern of choice **

Physical activity

On basal-bolus therapy

Portion control

Weight loss or maintenance*
CHO consistency initially then learn

CHO counting
Low GI CHO
High fibre

Dietary pattern of choice **

Physical activity

**dietary patterns include Mediterranean, vegetarian, DASH, Portfolio and Nordic dietary patterns, as well as diets
emphasizing specific foods (i.e. dietary pulses, fruits and vegetables, nuts, whole grains and dairy products), which
have evidence of benefit for people with diabetes



< Hypogly- . CV effects Renal effects . . .
Efficacy’ F Weight change? Oral/sQ Cost | Clinical considerations
cemia Effect on MACE HF Progression of DKD Dosing/use considerations*
Metformin High No Neutral (potential | Potential Neutral Neutral < Contraindicated with eGFR <30 mL/min | Oral Low « Gl side effects common; to mitigate Gl side effects, consider slow dose titration, extended
for modest loss) | benefit per 1.73 m? release formulations, and administration with food
«  Potential for vitamin B12 deficiency; monitor at regular intervals
SGLT2 inhibitors Intermediate | No Loss Benefit: Benefit: Benefit: «  See labels for renal dose considerations | Oral High «  DKArisk, rare in T2DM: discontinue, evaluate, and treat promptly if suspected; be aware of
to high (intermediate) canagliflozin, canagliflozin, canagliflozin, of individual agents predisposing risk factors and clinical presentation (including euglycemic DKA); discontinue
empagliflozin dapagliflozin, dapagliflozin, *  Glucose-lowering effect is lower for before scheduled surgery (e.g., 3-4 days), during critical illness, or during prolonged fasting to
empagliflozin, | empagliflozin SGLT2 inhibitors at lower eGFR mitigate potential risk
ertugliflozin « Increased risk of genital mycotic infections
< Necrotizing fasciitis of the perineum (Fournier gangrene), rare reports: institute prompt
treatment if suspected
< Attention to volume status, blood pressure; adjust other volume-contracting agents as applicable
GLP-1RAs High to No Loss Benefit: Neutral Benefit for renal «  See labels for renal dose considerations | SQ; oral High < Risk of thyroid C-cell tumors in rodents; human relevance not determined (liraglutide,
very high (intermediate to | dulaglutide, endpoints in CVOTs, of individual agents (semaglutide) dulaglutide, exenatide extended release, semaglutide)
very high) liraglutide, driven by albuminuria | «  No dose adjustment for dulaglutide, «  Counsel patients on potential for Gl side effects and their typically temporary nature; provide
semaglutide outcomes: liraglutide, semaglutide guidance on dietary modifications to mitigate Gl side effects (reduction in meal size, mindful
(Sa) dulaglutide, < Monitor renal function when initiating or eating practices [e.g., stop eating once fulll, decreasing intake of high-fat or spicy food);
Neutral: liraglutide, escalating doses in patients with renal consider slower dose titration for patients experiencing Gl challenges
exenatide semaglutide (SQ) impairment reporting severe adverse «  Pancreatitis has been reported in clinical trials but causality has not been established.
once weekly, Gl reactions Discontinue if pancreatitis is suspected
lixisenatide < Evaluate for gallbladder disease if cholelithiasis or cholecystitis is suspected
GIP and GLP-1 RA Very high No Loss (very high) | Under Under Under investigation < See label for renal dose considerations | SQ High < Risk of thyroid C-cell tumors in rodents; human relevance not determined
investigation investigation «  No dose adjustment < Counsel patients on potential for Gl side effects and their typically temporary nature; provide
«  Monitor renal function when initiating or guidance on dietary modifications to mitigate Gl side effects (reduction in meal size, mindful
escalating doses in patients with renal eating practices [e.g., stop eating once full], decreasing intake of high-fat or spicy food);
impairment reporting severe adverse consider slower dose titration for patients experiencing Gl challenges
Gl reactions «  Pancreatitis has been reported in clinical trials but causality has not been established.
Discontinue if pancreatitis is suspected
< Evaluate for gallbladder disease if cholelithiasis or cholecystitis is suspected
DPP-4 inhibitors Intermediate | No Neutral Neutral Neutral Neutral «  Renal dose adjustment required Oral High < Pancreatitis has been reported in clinical trials but causality has not been established.
(potential risk, (sitagliptin, saxagliptin, alogliptin); can Discontinue if pancreatitis is suspected
saxagliptin) be used in renal impairment «  Joint pain
«  No dose adjustment required for < Bullous pemphigoid (postmarketing): discontinue if suspected
linagliptin
Thiazolidinediones High No Gain Potential benefit: | Increased risk Neutral «  No dose adjustment required Oral Low = Congestive HF (pioglitazone, rosiglitazone)
pioglitazone «  Generally not recommended in renal < Fluid retention (edema; heart failure)
impairment due to potential for fluid < Benefit in NASH
retention «  Risk of bone fractures
«  Weight gain: consider lower doses to mitigate weight gain and edema
Sulfonylureas High Yes Gain Neutral Neutral Neutral «  Glyburide: generally not recommended | Oral Low < FDA Special Warning on increased risk of CV mortality based on studies of an older sulfonylurea
(2nd generation) in chronic kidney disease (tolbutamide); glimepiride shown to be CV safe (see text)
< Glipizide and glimepiride: initiate < Use with caution in persons at risk for hypoglycemia
conservatively to avoid hypoglycemia
Insulin Human High to Yes Gain Neutral Neutral Neutral «  Lower insulin doses required with a SQ; inhaled Low (SQ) | = Injection site reactions
Analogs very high decrease in eGFR; titrate per clinical ” " «  Higher risk of hypoglycemia with human insulin (NPH or premixed formulations) vs. analogs
response igh




