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Type 1.5 Diabetes?

* AKA Latent Autoimmune Diabetes in Adults (LADA).
 Itis a form of type 1 diabetes that is diagnosed during adulthood (>30yrs) as are most cases of
type 2 diabetes. Like Type 2, Type 1.5 diabetes also has a slow onset

* However, Type 1.5 diabetes is an autoimmune disease like type 1 diabetes and will almost
certainly require insulin therapy at some point in the future.

e Around 15-20% of people diagnosed with type 2 diabetes may actually have Type 1.5 diabetes.

* Medications designed to reduce insulin resistance do not work, as people with type 1.5 have little
or no resistance to insulin.
* Some oral medications may be effective at first, meaning misdiagnosis takes longer to establish.
 Amongst those with type 1.5 diabetes, insulin is required on average within four years.
* People with type 1.5 diabetes often do not have standard type 2 diabetes symptoms,
including metabolic syndrome.
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http://www.diabetes.co.uk/diabetes_lada.html
http://www.diabetes.co.uk/Diabetes-diagnosis.html
http://www.diabetes.co.uk/about-insulin.html
http://www.diabetes.co.uk/diabetes-and-metabolic-syndrome.html

Autoimmune triggers in susceptible individuals?

Cow’s Milk Protein

* Nutr Diabetes. 2017 May; 7(5): e274. Al beta-
casein milk protein and other environmental pre-
disposing factors for type 1 diabetesJSJ Chia, " J L
MicRae et al

* Clin Exp Immunol. 2011 Apr; 164(1): 42—
49. doi: 10.1111/j.1365-2249.2011.04324.x Insulin
autoantibodies with high affinity to the bovine milk
protein alpha casein K Adler, D B Mueller,

* Removal of Bovine Insulin From Cow's Milk
Formula and Early Initiation of Beta-Cell
Autoimmunity in the FINDIA Pilot Study. Arch
Pediatr Adolesc Med. 2012;166(7):608-614.
doi:10.1001/archpediatrics.2011.1559 Outo
Vaarala MD, Jorma llonen MD et al
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5518798/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chia%20JS%5bAuthor%5d&cauthor=true&cauthor_uid=28504710
https://www.ncbi.nlm.nih.gov/pubmed/?term=McRae%20JL%5bAuthor%5d&cauthor=true&cauthor_uid=28504710
https://www.ncbi.nlm.nih.gov/pubmed/?term=McRae%20JL%5bAuthor%5d&cauthor=true&cauthor_uid=28504710
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3074215/
https://dx.doi.org/10.1111/j.1365-2249.2011.04324.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adler%20K%5bAuthor%5d&cauthor=true&cauthor_uid=21361910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mueller%20DB%5bAuthor%5d&cauthor=true&cauthor_uid=21361910
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Major Complications of Diabetes

Microvascular

Eye

High blood glucose and high
blood pressure can damage
eye blood vessels, causing
retinopathy, cataracts and
glaucoma

Kidney

High blood pressure
damages small blood vessels
and excess blood glucose
overworks the kidneys,
resulting in nephropathy.

Neuropathy
Hyperglycemia damages
nerves in the peripheral
nervous system. This may
result in pain and/or
numbness. Feet wounds may
go undetected, get infected
and lead to gangrene.

Macrovascular

Brain

Increased risk of stroke and
cerebrovascular disease, including
transient ischemic attack, cognitive
impairment, etc.

Heart

High blood pressure and insulin
resistance increase risk of coronary
heart disease

Extremities
Peripheral vascular disease results
from narrowing of blood vessels
increasing the risk for reduced or
lack of blood flow in legs. Feet
wounds are likelv tn heal clawlv
contributing to ¢
complications.
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You may hear these
comments...

‘I can’t eat carbs because | have diabetes’
‘Fruit is bad for me because I’'m diabetic’

‘This is genetic and there’s nothing | can do
about it’

‘I just need willpower to eat less junk’

‘I need more protein from chicken and fish to
fill me up’

‘I've heard keto can reverse diabetes’
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Aims of this lecture

* To help unpick the underlying causes
of diabetes

* To apply the evidence base to this
understanding in terms of nutrition

* To boost your confidence in beginning
to guide someone through the
process of understanding disease
pathogenesis
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What do some guidelines say?

Diabetes.org
ADA

Eat healthier carbohydrates
Fruits and vegetables Eat less salt

Eat less red and processed meat

Lean protein foods

Eat more fruit and veg

Less added sugar Choose healthier fats

No Trans Fat Cut down added sugar

' | Smart Kk
Emphasise plant proteins mart snacks

Sensible alcohol consumption

Twice weekly fish Vitamins and minerals from food not supplements

Skinless Chicken Keep moving

/7,

LAN |
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How to control Diabetes? Method 1:
Caloric Restriction

THE LANCET Login R

PDF

ARTICLES | VOLUME 391, ISSUE 10120, P541-551, FEBRUARY 10, 2018

Purchase S

Primary care-led weight management for remission of type 2 diabetes
(DIiRECT): an open-label, cluster-randomised trial

Prof Michael EJ Lean, MD « Wilma S Leslie, PhD - Alison C Barnes, PGDip - Naomi Brosnahan, PGDip

George Thom, MSc « Louise McCombie, BSc » etal. Show all authors

Published: December 05,2017 - DOI: https://doi.org/10.1016/S0140-6736(17)33102-1
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Twin-Cycle Hypothesis

Pre-existing muscle
insulin resistance e
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Very low-calorie diets (VLCDs)

* Provide <800 kcal (3,300 kJ) per day.

* Require use of meal replacement products for most, if not
all meals. -

| _“ B Protein: 55.7 g
BT

i 35% total energy
- AMDR =75-25%
P —

i3 ;

At least 2 litres / day

C—

Dietary fibre: 3.5 g

Al = 25-30 g/d
SDT =28-38 g/d

Breakfast Lunch Dinner 2 cups gre g
175 kcal 230 kcal 220 kcal 20 kcal
Protein:17.5g Protein:18.8 g Protein:17.7 g Protein17 g

Dietary fibre: 0.3 g Dietary fibre: <0.1g Dietary fibre: 09 g Dietary fibre:22 g
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Very low-calorie diets (VLCDs)

* Not easy for patients to follow.

* Dairy, soy and gluten content of products for those with
allergies or intolerances.

» Access and affordability.

* Long-term sustainability is [imited; frequently followed by
progressive weight gain.

» Side effects: intense hunger, low energy, dry mouth,
constipation or diarrhoea, headaches, dizziness, cramps,

hair thinning.
;/
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How to Control Diabetes? Method 2: Low Carb

[ ]
D I e t S [1] A Randomized Trial Comparing a Very Low Carbohydrate Diet and a Calorie-Restricted Low Fat Diet on
Body Weight and Card|ovascular Risk Factors in Healthy Women. Brehm et al

[2] A Randomized Trial of a Low-Carbohydrate Diet for Obesity. Foster et al.
http://www.nejm.org/doi/full/10.1056/NEJMoa022207

Many short term studies showing benefit
. [3] A Low-Carbohydrate as Compared with a Low-Fat Diet in Severe Obesity. Samaha et al.
to a carbohydrate restricted approach to hipiiwmneinorgioifui0.1056NE IMoa022637

we |ght loss and diabetes control. [4] Effects of a low-carbohydrate diet on weight loss and cardiovascular risk factor in overweight adolescents.
Sondike et al. http://www.sciencedirect.com/science/article/pii/S0022347602402065
N one Ia St more t h an Z yea s [5] The National Cholesterol Education Program Diet vs a Diet Lower in Carbohydrates and Higher in Protein

.. . . and Monounsaturated Fat A Randomized Trial. Aude et al. http://archinte.jamanetwork.com/article.aspx?
The benefit is simple — less glucose in the  aiceid=21751

bIOOd stream means |ess insulin is [6] A Low-Carbohydrate, Ketogenic Diet versus a Low-Fat Diet To Treat Obesity and Hyperlipidemia: A

Randomized, Controlled Trial. Yancy et al. http:/annals.org/article.aspx?articleid=717451

needed.
[7] Comparison of energy-restricted very low-carbohydrate and low-fat diets on weight loss and body
. . e L . composition in overweight men and women. Volek et al.
With caloric restriction as well, wenght htto:/fwww.ncbi.nlm.nih.gov/pmclarticles/PMC538279/

loss can be achieved.

om—
ubllc Health Collaboration
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Pathogenesis of T2DM and fructose metabolism
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Low-carbohydrate diet

Breakfast * low-carb bread Snack Snack L h
124 kcal unc
CHO:15¢g o9 CHO:169g CHO:18.0 g CHO: 09
Saturated fat: 0.8 g d fat: 9
Saturated fat: 1.6 g Dietary fibre: 5.3 g Saturated fat:1.1g Sa'aturate at: 6.1g Saturated fat: 22 g
e Dietary fibre: 3.3 g Dietary fibre:0 g Dietary fibre: 0.5 g

Dietary fibre: 1.5 g

1798 kcal Saturated: 35.6 g

18% total energy

SDT = <10%
CHO: 6319 Dietary fibre: 18.4 g
Al =25-30 g/d
14% total energy SDT =28-38 g/d

AMDR = 45-65%

PLANT

Snack Dinner Dessert //

480 kcal 277 kcal 216 kcal D T R
CHO: 1.4 g CHO:3.0g CHO:24.4 g

Saturated fat: 6.8 g Saturated fat: 43 g Saturated fat: 12.7 g Love foods that love you back

Dietary fibre: 4.8 g Dietary fibre:12 g Dietary fibre:1.8 g




Low-carbohydrate diet

* Achieving AMDR for protein (<25%) and fat (<35%),
particularly SFA (<10%) difficult.

* [mpact on bowel function - high fat (Gl stimulant), low fibre
(constipation, gut microbiota).

» Dichotomous thinking - Blanket decisions around whole
group of foods.

- Contraindicated in pregnant or lactating women, children,
people with or at risk for eating disorders, people with
renal disease, liver failure, pancreatic insufficient and

PLANT
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Scientific Advisory Committee on Nutrition

7

7.1

7.2

7.3

7.4

7.5

Recommendations

The recommendations are applicable to adults living with T2D and overweight or
obesity. There was insufficient evidence to make recommendations for adults
living with T2D without overweight or obesity. This report did not assess evidence
on the effect of lower carbohydrate diets in the general population without T2D.

For adults living with T2D and overweight or obesity, a lower carbohydrate diet can
be recommended by clinicians as an effective short-term option (up to 6 months)
for improving glycaemic control and serum triacylglycerol concentrations.

Individuals living with T2D and overweight or obesity, who choose a lower
carbohydrate diet, should include wholegrain or higher fibre foods, a variety of
fruits and vegetables and limit intakes of saturated fats, reflecting current dietary
advice for the general population.

Since the majority of individuals living with T2D have overweight or obesity, weight
management remains the primary goal for improving glycaemic control and
reducing CVD risk. Health professionals should support any evidence-based
dietary approach that helps individuals with T2D to achieve long-term weight
reduction.

Adults living with T2D and overweight or obesity who change to a lower
carbohydrate diet and are taking diabetes medication may be at risk of
hypoglycaemia. It is recommended that they receive advice and support from their
health care team to manage this risk and to make adjustments to their medication
as required.

SACN Review 2021

Lower carbohydrate diets for
adults with type 2 diabetes
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Ketogenic diet

* Limit carbohydrate intake to 20 - 50 g per day.
 Macronutrient distribution: 70% fat, 20% protein, 10% carbohydrate.

2380 kcal

Fat:179.4 g

68% total energy
AMDR = 20-35%

Saturated: 55.4 g

21% total energy

SDT =<10%
Breakfast Snack Lunch Snack Dinner . .
455 kcal 408 kcal 697 keal 144 kcal 676 keal Dietary fibre: 16.2 g
Fat:26 g Fat:28.9 g Fat:6159g Fat:11.6 9 Fat: 51.4
Saturated fat: 9 g Saturated fat: 5.8 g Saturated fat: 24.1g Saturated fat: 6.6 g Saturated fat: 99 g Al = 25-30 g/d
Dietary fibre:0 g Dietary fibre: 5.4 g Dietary fibre:52 g Dietary fibre: 0 g Dietary fibre: 5.6 g SDT =28-38 g/d
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Metabolic ward studies: Keto diets loose lean
body mass and no more weight calorie for

calorie than the high carb diets

* This result was not able to support .
the carbohydrate —insulin hypothesis. 4

* Fat metabolism adaptation occurred
within the first week.

* Two months of tightly controlled KD
saw slowing of body fat loss
compared to higher carbohydrate
diet.

Am J Clin Nutr. 2016 Aug; 104(2): 324-333.
Energy expenditure and body composition changes after an isocaloric ketogenic diet in D O ‘ T O R
overweight and obese ment2 Kevin D Hall,3" Kong Y Chen,3 Juen Guo,3 Yan Y Lam 4
% that love you back
/]



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4962163/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20KD%5bAuthor%5d&cauthor=true&cauthor_uid=27385608
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20KY%5bAuthor%5d&cauthor=true&cauthor_uid=27385608
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20J%5bAuthor%5d&cauthor=true&cauthor_uid=27385608
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lam%20YY%5bAuthor%5d&cauthor=true&cauthor_uid=27385608

Why might animal protein heavy low-carb approaches cause harm?
LCHF DIET

plewCan Hioh Eaty e Stiffens arteries (1)
High Fat  Reduces blood flow to the heart (2)
* Increases Insulin Resistance (3,4,5,6)
* Increases oxidative stress through LPS from gram

neg bacteria entering blood stream (enhanced by
saturated fats)

Merino J et al Negative effects of a low carbohydrate high protein high fat diet on small peripheral artery reactivity in
patients with increased cardiovascular risk. BJCN 2012

Fleming RM October 2000 The Effect of High Protein Diets on Coronary Blood Flow. The Journal of Vascular Diseases
October 2000

Roden M, Price TB et al Mechanism of three fatty acid induced insulin resistance in humans. Journal of clinical
investigation 1996; 97 (12): 2859-65.

Roden M, Krssak M et al. Rapid impairment of skeletal muscle glucose transport/phosphorylation by free fatty acids
in humans. Diabetes 1999;48(2):358-64

Santomauro AT, Boden G et al. Overnight lowering of free fatty acids with Acipimox improves insulin resistance and
glucose tolerance in obese diabetic and non-diabetic subjects. Diabetes. 1999; 48 (9): 1836-41.

Lee S, Boesch C et al. Effects of an overnight intravenous lipid infusion on intramyocellular lipid content and insulin
sensitivity in African — American versus Caucasian adolescents. Metab Clin Exp. 2013; 62 (3): 417-23.
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Red Meat Associated with Type 2 Diabetes

*'l'ln' American Journal of

CLINICAL NUTRITION

purnal homepage

Original Rescarch Article

Red meat intake and risk of type 2 diabetes in a prospective cohort study of
United States females and males

Xiao Gu ', Jean-Philippe Drouin-Chartier =, Frank M. Sacks ', Frank B. Hu ", Bemard Rosner ',
Walter C. Willett

Dxpartment of Nutrivion. Harvard TH. Chan School of Public Hoalh, Bossn. MA, Usited Sutes
wiint s b Nutrivhon ot les Alimonts Fomctionnels (INAF), Ustvorsiné Lar -
Harvand TH Cham School of Public Hoolth, Bosson. MA

Modicine, Department of Mediine. Brigham and Women's Hospisal and Harvard Mool School. Bosson. MA. United States

v, Comade

Conads. * Depurvment of Epadom

ABSTRACT

R Studies with methodological adv
diabetes (T2D)

Objective: We ammed to assess the relationshaps of intakes of total, processed, and weprocessed red meat 10 nsk of T2D and 10 ostimate the effects of
subssituting different protcn sources foe rod meats on 120 rsk

Metheds: Our study incladed 216,695 participants (81% females) from the Nurses’ Healéh Study (NHS), NHS 11, and Health Professionals Follow-up
Stody (HPFS). Rod meat mtakes were assessed with semaguantitative food frequency questionnaires (FFQs) every 2 to 4 y since the study basclines. We
used multnyanable-adpmssed proportonal hazands madels 1o estimate the associatons between red meats and T2D

Results: Over S 451,951 person-years of follow-up, we documcnted 22,761 T2D cascs. Intakes of total, processed, and unprocessed red meat were
posstively and appronsmatcly lncarly assoxiated with higher risks of T2D Commpanng the highest 1o e lowest quitiies. hazand ratios (HR) were 1 62
(95% confidence interval [CT] 153, 1.71) for sotal red meat, 151 (95% C1: 1,44, 1 .55) for processed rod meat, and 140 (95% C1: 130, 1.47) for
unpeocessed rod mest. The percentage lower risk of T2D associsted with subststuting | servingd of muts and legumses for total rod mest was 30% (HR
0.70, 95% CL 0,66, 0.74), for processed red meat was 41% (HR « 0.99, 95% CL 0.55, 0.64), and for unprocessed red mest was 29% (MR = 0.71, 9%
C1: 067, 075k Sebstituting | serving'd of dumry for total, processed, or unprocessed red meat was also associatod with signaficantly lower rinsk of T2D,
The obwerved associations bocame stronger afler we calibeated dictary intakes 10 intakes assessed by weighad diet reconds

Conclusioms: Our study supports current dactary for lamiting of red meat intake and emphasizes the importance of
different ahemative sources of prosem for T2D peeventwn

are wamated 1o confim the relation of rod mest consumption 1 the mosdence of type 2

Keywonds: red meat, processed red meat, unprocessed red meat, type 2 diabetes, calibeation, sources of protesn, substiution

gheemic control or inflammation have not been seen [10, 11]. Chak
lenges 10 the quality of observational studics and remnterpretation of

Introduction

Type 2 duabetes (T2D) is a magor public health concern globally, and
both the incidence and prevalence are increasing rapidly (1, 2). In
observational studics, red meat intake has been associated with nsk of
type 2 dusbetes (T2D) [3, 4), and replacement of red meat with other
protein sources has boen associated with lower risk in statistical sub-
stitution analyses (9] However, in shontterm randomized controlled
trials (RCTs) definitive effects of red meat mtake on biomarkers of

existing evidence have boen used 10 counter recommendations o lmat
the consumption of red meat | ). That long-term RCTs of red meat
intake and incident T2D might never be conducted has boen acknow )
edged. in part due 1o lack of clitscal oquapotse and feasibility because
T2D may take decades 1o develop [9) Therefore, long-term cbserva.
tional stadics with methodological advancements are wamanted 10
cvaluate the relation of red meat consumption to the mcadence of T2D

Nvrviatiems TDDR. 7 worghed det record. AMEL Alermatve Healthy Fatng Inder. FFO. semgquastitatve food frequency Questommare. HPFS. Healh Professomals

E sl addeens (W Wiltkem)

form 24 Augest 2023, Accepied 30 Aug
wreion. Published by Elsevier bnc. All rig

op Stady. MLVS, Man's Lifowtyle Vadidation Stady. NHS. Nurser' Hoalth Stady: NHS 1L Nursor' Headth Stady It T2D, type 2 diabetes: WLVS, Women's Lifestyle Validation

Avadable calime xaxx

e ed

Not all whole
foods are
created equal
with regards to
how they affect
health.
29% reduced
odds of T2DM
when eating
one serving of
nuts or
legumes over
red meat.

Cc
2.30

1.60
1.50

140

Hazard Ratio (95% Cl)

1.30

[leear wend < 0.001 ]

! Median0.11 0.32 0.51 0.69 0.89 1.09 1.29 1.62
Range:<0.20 0.20-0.40 0.40-0.60 0.60-0.80 0.80-1.00 1.00-1.20 1.20-1.40 >1.40

Unprocessed red meat (servings/day)

>
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Protein rich foods increase our insulin spike

INSULIN INDEX OF FOODS

* A standard portion size of 1000 kJ was chosen
because this resulted in realistic serving sizes for most of the
foods except apples, oranges, fish, and potatoes.

m
=
* Although some of the protein-rich foods may normally be e
eaten in smaller quantities, fish, beef, cheese, and eggs still sownren
had larger insulin responses per gram than did many of the Brown past
foods consisting predominantly of carbohydrate. G et
o

o

* some protein and fat-rich foods (eggs, beef, fish, lentils,
cheese, cake, and doughnuts) induced as much insulin
secretion as did some carbohydrate-rich foods (eg, beef was
equal to brown rice and fish was equal to grain bread).

7
§

* Insulin values were divided by glucose valuesto . e
determine which foods were markedly insulinogenic relative to
their glycaemic effect.

Yogurt
wonem
* On average, the protein-rich foods stimulated a large amount Dovguss
of insulin secretion relative to their glycaemic response, Cookies
followed by the bakery products, snack foods, fruit, and Graesan
breakfast cereals. e

Am J Clin Nutr. 1097 Nov,66(5):1264-76.

An insulin index of foods: the insulin demand generated by 1000-kJ portions of common L D O C T O R , 5;0 10.00 15.00 20,00 ﬁ,w . m.m

foods. Holt SH*, Miller JC, Petocz P. that love you back

Insulin AUC/Glucose AUC



https://www.ncbi.nlm.nih.gov/pubmed/9356547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holt%20SH%5bAuthor%5d&cauthor=true&cauthor_uid=9356547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20JC%5bAuthor%5d&cauthor=true&cauthor_uid=9356547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petocz%20P%5bAuthor%5d&cauthor=true&cauthor_uid=9356547

how do cells react to:high fat intake?

High Fat Diet

Lipid Overload

Damaged Mitochondria

Low Grade Inflammation

Insulin Resistance

PLANT
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Imperial College research

Insulin resistance in muscle fat: vegans v omnivores
Matched by gender, age, BMI

Vegans:

Significantly less fat trapped in muscles
Higher insulin sensitivity

Better blood glucose and insulin levels
Improved beta-cell function

-
7,

: ‘f‘ —
L M Goff, J D Bell, P W So, A Dornhorst, G S Frost. Veganism and its relationship with insulin resistance //
and intramyocellular lipid. Eur J Clin Nutr. 2005 Feb;59(2):291-8

J Gojda, J Patkova, M Jacek, J Potockova, J Trnka, P Kraml, M Andel. Higher insulin sensitivity in vegans
is not associated with higher mitochondrial density. Eur J Clin Nutr. 2013 Dec;67(12):1310-5
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D A Cunha, M Igoillo-Esteve, E N Gurzov, CM
- Palmitate Germano, N Naamane, | Marhfour, M Fukaya, ] M
Vanderwinden, C Gysemans, C Mathieu, L Marselli, P
Marchetti, H P Harding, D Ron, D L Eizirik, M Cnop.
Death protein 5 and p53-upregulated modulator of
apoptosis mediate the endoplasmic reticulum stress-
mitochondrial dialog triggering lipotoxic...human B-
cell apoptosis. Diabetes. 2012 Nov;61(11):2763-75.
doi: 10.2337/db12-0123
Hall E, Volkov P, Dayeh T, Bacos K, Ronn T, Nitert MD,
Ling C. Effects of palmitate on genome-wide mRNA
expression and DNA methylation patterns in human
0 ; : ‘ pancreatic islets. BMC Med. 2014 Jun 23;12:103. doi:

10.1186/1741-7015-12-103. PMID: 24953961; PMCID:

0 8 16 24 PMC4065864.
Time (h)

FIG. 2. Palmitate-induced DP5 expression contributes to [3-cell death.

_____

DP5/GAPDH
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Insulin

Patient

Is it the calories or the food itself?

| 15 0
2 15 0
3 15 0
Crossover trial 20 men who had diabetes 5 ¥ o
for up to 20 years: 7 1 0
. 8 18 0
* Forced to eat more food if they i o :
were losing weight on WFPB T 2 .
12 28 15
* What happened? ig % 15®)
0
* Many were able to completely stop Gm;'fa) gg %ﬁ‘o’
insulin within 2-3 weeks 1 40 38
20 57 48
e WITHOUT LOSING WEIGHT S & 4

5 Pl ANT
JW Anderson, K Ward. High-carbohydrate, high-fiber diets for insulin-treated men with D O < T O R
diabetes mellitus. Am J Clin Nutr. 1979 Nov;32(11):2312-21 ; :
% Love foods that love you back
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Reduced subfascial and
intracellular fat

The Effect of a Vegetarian vs Conventional Hypocaloric Diabetic Diet on Thigh Adipose Tissue
Distribution in Subjects with Type 2 Diabetes: A Randomized Study

Hana Kahleova , MD, PhD, Marta Klementova , MD, Vit Herynek , PhD, Antonin Skoch , MD, / h
A

that love you back
PhD, Stepan Herynek, Martin Hill , PhD,
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Improved Body Composition and Insulin
Resistance can both be Achieved using Plant
Based Diets
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//
Nutr Diabetes. 2018 Nov 2;8(1):58. doi: 10.1038/s41387-018-0067-4.
A plant-based diet in overweight individuals in a 16-week randomized clinical trial: metabolic

benefits of plant protein.
Kahleova H?, Fleeman R? Hlozkova AZ% Holubkov R3, Barnard ND?2*. A
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W Kempner, R L Peschel, C Schlayer. Effect of rice diet on diabetes mellitus associated with vascular //
disease. Postgrad Med. 1958 Oct;24(4):359-71
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Klementova M, Thieme L, Haluzik M, Pavlovicova R, Hill M, Pelikanova T, Kahleova H. A Plant- ///
Based Meal Increases Gastrointestinal Hormones and Satiety More Than an Energy- and
Macronutrient-Matched Processed-Meat Meal in T2D, Obese, and Healthy Men: A Three-Group

Randomized Crossover Study. Nutrients. 2019; 11(1):157. https://doi.org/10.3390/nu11010157 //
/]




Diabetes, Obesity and Metabolism

The diet-derived short chain fatty acid
propionate improves beta-cell function in
humans and stimulates insulin secretion
from human islets in vitro

Attilio Pingitore PhD

Edward S. Chambers PhD

Thomas Hill MSc

First published: 20 October 2016
https://doi.org/10.1111/dom.12811

Applied Physiology Nutrition and Metabolism 7

Pl AN ]
The fermentable fibre inulin increases postprandial serum short-chain fatty acids and reduces free- L D O C T O R
fatty acids and ghrelin in healthy subjects : _
Joshua Tarini,2 Thomas M.S. Wolevera // Bl that love you back
aDepartment of Nutritional Sciences, Fa of Medicine, University of Toronto A
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Method 3. WFPB diet.

Whole Food
Plant Based Diet
Pyramid

FATS AND OILS

* Leafy greens
* Vegetables
* Fruits

ale e PR \ W e - e Grains such as brown rice, wholemeal
B W s bread and pasta

LEAFY GEREENS
SPINACH, BROCCOLI
KALE, LETTUCE

CHICKPEAS, EDAMAME
FLAX SEEDS, CHIA

e Pulses including beans, chickpeas, lentils
and green peas

eeranes ® Seeds and nuts

CAULIFLOWER, SWEET
POTATO, MUSHROOMS

SQUASH, BRUSSELS [
R SPROUTS,ASPARAGUS

CUCUMBERS, CORN

GRAINS
WHOLE WHEAT BREAD
OATS, BROWN RICE
PASTA, WHOLE WHEAT
TORTILLA, GRANOLA

QUINOA, BARLEY
(5 SERVINGS
DAILY)

FRUIT
PINEAPPLE, GRAPES
BERRIES, TOMATO
BANANA, APPLE
PEARS, ORANGES
GRAPEFRUIT
(3-4 SERVINGS /S

DAILY) 3

CARROTS,CELERY
BELL PEPPERS

¢ . * How to lose weight sustainably AND
e reverse insulin resistance
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Whole food plant-based diet

Protein: 70.5 g

15.6% total energy
AMDR 15-25%

Saturated: 8.05 g
Breakfast Snack Lunch
301 kcal 303 kcal 375 kcal o
Protein: 9.5 g Protein: 8.7 g Protein: 216 g gg? :of%;nergy
Saturated fat: 1.1g Saturated fat: 2.3 g Saturated fat: 1.9 g
Dietary fibre:10.2 g Dietary fibre: 8.6 g Dietary fibre: 1.7 g . .
Dietary fibre: 63.2 g
\ &
,
- ,

)

Al = 25-30 g/d
SDT = 28-38 g/d
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Dietary fibre:13.6 g Dietary fibre: 15.4 g Dietary fibre: 5.7 g

Snack Dinner Dessert //

333 k?al 417 keal 178 kcal

Protein: 8.3 g Protein: 21g Protein: 3.4 g

Saturated fat:1.9 g Saturated fat: 0.75 g Saturated fat: 0.1g A
A



100 people randomly
assigned to vegan and ADA
diet

e Evaluated at baseline and at
nearly 6 months.

* 43% of the vegans reduced
diabetes meds

* 26% of the ADA diet cohort
reduced meds

* Body weight reduced 6.5kg vs
3.1kg in ADA group

* Double the reduction in LDL
levels too

A Low-Fat Vegan Diet Improves Glycemic Control and Cardiovascular Risk Factors in a Randomized D O C T O R
Clinical Trial in Individuals With Type 2 Diabetes

Diabetes Care 29:1777-1783, 2006 NEAL D. BARNARD, MD1,2 JOSHUA COHEN, MD1 DAVID J.A. that love you back
JENKINS, et al A
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Wright N, Wilson L, Smith M, Duncan B, McHugh P. The BROAD study: A randomised controlled ///
trial using a whole food plant-based diet in the community for obesity, ischaemic heart disease

or diabetes. Nutr Diabetes. 2017 Mar 20;7(3):e256. doi: 10.1038/nutd.2017.3. PMID:

28319109; PMCID: PMC5380896. A
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Abstract

Background

Plant-based diets have been recommended to reduce the risk of type 2 diabetes (T2D).
However, not all plant foods are necessarily beneficial. We examined the association of an
overall plant-based diet and hypothesized healthful and unhealthful versions of a plant-
based diet with T2D incidence in three prospective cohort studies in the US.

Methods and Findings

We included 69,949 women from the Nurses' Health Study (1984-2012), 90,239 women
from the Nurses’ Health Study 2 (1991-2011), and 40,539 men from the Health Profession-
als Follow-Up Study (1986-2010), free of chronic diseases at baseline. Dietary data were
collected every 2-4 y using a semi-quantitative food frequency questionnaire. Using these
data, we created an overall plant-based diet index (PDI), where plant foods received posi-
tive scores, while animal foods (animal fats, dairy, eggs, fish/'seafood, poultry/red meat, mis-
cellaneous animal-based foods) received reverse scores. We also created a healthful plant-
based diet index (hPDI), where healthy plant foods (whole grains, fruits, vegetables, nuts,
legumes, vegetable oils, tea/coffee) received positive scores, while less healthy plant foods
(fruit juices, sweetened beverages, refined grains, potatoes, sweets/desserts) and animal
foods received reverse scores, Lastly, we created an unhealthful plant-based diet index

PLOS Medicine | DOI:10.1371joumnal pmed 1002039 June 14,2016 1/18
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Adventist Health Study — 2
60,903 participants, aged =30, enrolled 2002-2006

Body Mass Index (kg/m?) Type 2 Diabetes Prevalence
28.8 7.6%

Tonstad S, et al. Type of vegetarian diet, body weight and prevalence of type 2
diabetes. Diabetes Care 2009;32:791-6.
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Table 4.

Dietary Specifics and Types of Diets: Statements that Reached Consensus.

Dietary Interventions to Treat Type 2 Diabetes in Adults with a Goal of
Remission: An Expert Consensus Statement from the American College of
Lifestyle Medicine

Richard M. Rosenfeld, MD, MPH, MBA, John H. Kelly, MD, MPH, Monica Agarwal, MD, MEHP, FACE,

First Published May 18, 2022 | Research Article
https://doi.org/10.1177/15598276221087624

Show all authors v

") Check for updates

Atrticle information

0

“diet as a primary intervention for T2D is most
effective in achieving remission when emphasizing
whole, plant-based foods with minimal consumption
of meat and other animal products. ”

PLANT

Number* Statement Mean Outliers

68 Reducing calorie intake can be achieved by reducing food volume, portion size, energy 8.71 0
density, or a combination of these approaches

70 Dietary intervention for T2D? should emphasize unrefined carbohydrates for the 8.21 1
carbohydrate component of the diet

72 Dietary intervention for T2D may include some liquid meal replacements to facilitate 8.10 0
patient adherence to a calorie-restricted diet

73 Dietary interventions may be similar for achieving initial remission and sustaining 7.29 0
prolonged remission of T2D

74 Dietary interventions may differ for achieving initial remission and sustaining prolonged 7.21 1
remission of T2D

75 A whole-food, plant-based diet is defined as a diet composed primarily of whole grains, 8.43 0
vegetables, legumes, fruits, nuts, and seeds while avoiding or minimizing animal foods
and refined foods including added fats

77A Diet as a primary intervention for T2D is most effective in achieving remission when 7.60 1
emphasizing whole, plant-based foods with minimal consumption of meat and other
animal products

778 Diet as a primary intervention for T2D is most effective in achieving remission when 8.00 1
emphasizing whole, plant-based foods

78 A whole-food, plant-based diet is more effective than a standard American diet in 8.64 0
promoting remission of T2D

79 A low-fat, whole-food, plant-based diet can often sustain remission of T2D 8.30 0

81 Limits on energy-rich and carbohydrate-rich plant foods (e.g., nuts, seeds, grains, and 7.29 1
starchy vegetables) may be necessary to produce the weight loss for remission of T2D

84 Healthy, food-based dietary interventions (e.g., Mediterranean, DASH,” whole-food 8.21 0
plant-based diets) are preferable to calorie or isolated nutrient restriction (e.g., low
carbohydrate, low fat, and high protein) for long-term (sustained) remission of T2D

85 The intensity and pace of medication de-escalation(s) required will be dependent upon 8.07 1
the intensity of the lifestyle intervention(s) for achieving remission of T2D

86 The risk of adverse events, including the potential to cause or exacerbate chronic 8.29 1
disease and to increase cardiovascular risk, should influence the choice of diet as a
primary intervention for remission of T2D

87 A very-low-carbohydrate diet can be associated with significant adverse events and 8.43 0
cardiovascular risk that make this diet inadvisable for long-term remission of T2D

88 Dietary intervention for sustained remission of T2D should minimize ultra-processed 8.14 0
foods

*Number in the initial list of candidate statements.

“Type 2 diabetes.

®Dietary Approaches to Stop Hypertension (Diet).
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“Dr. Neal Barnard is one of the most responsible and authoritative
3 TIMES voices in American medicine today.” ~ —Andrew Weil, MD

MORE
EFFECTIVE
THAN OTHER
DIET PLANS

COOKBOOK

THE SCIENTIFICALLY
PROVEN SYSTEM
FOR REVERSING

DIABETES
WITHOUT DRUGS




Professional
Resources

PLANT-BANED
NUTRITION
IN CLINICAL
PRACTICE

EDITED BY DR. SHIREEN KASSAM,
DR. ZAHRA KASSAM AND LISA SIMON RD

> Diabetologia. 2023 Jun;66(6):965-985. doi: 10.1007/s00125-023-05894-8.

Evidence-based European recommendations for the
dietary management of diabetes

Diabetes and Nutrition Study Group (DNSG) of the European Association for the Study of Diabetes
(EASD)

Collaborators + expand
PMID: 37069434 DOI: 10.1007/s00125-023-05894-8
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Eating is emotional
Motivation to change

Simple swaps

 DOCTOR
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Simple substitutions

* Choose soy milk over cow’s milk.
* Swap eggs with tofu in a scramble.

« Add black beans to tacos in place of minced
meat

 Top pasta dishes with nutritional yeast
instead of cheese.

* Try banana nice cream as an alternative to
icé-cream

« Use tempeh in a stir-fry instead of chicken.

PLANT
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Adding more vegetables

e Start meals with a salad or vegetable
soup, or serve a side of sautéed greens.

Have a plate of prepared raw veggies
available for snacking.

« Keep a variety of frozen vegetables on
nand, for a quick addition to any meal.

* Roast a big batch of mixed vegetables
that can be used for a few meals.

Incorporate vegetables into smoothies.
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ONE THING

» That surprised you

* That you'll take and use with
your patients when you go
back to work next week

e Come and chat!

@PLANTPOWERDOCTOR
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Further Reading for Consolidation of the
Evidence for Plant Based

https://pbdmedicine.org/2017/11/17/the-prevention-and-treatment-of-type-2-
diabetes-mellitus-with-a-plant-based-diet-published/#more-631

http://journals.plosid=10.1371/journal.pone.0088547.org/plosone/article?

Taiwanese study of vegetarians vs omnivores - half the risk of diabetes. In the
sample size no vegans had diabetes. Vegetarians had higher intakes of
carbohydrates, fiber, calcium, magnesium, total and non-heme iron, folate,
vitamin A, and lower intakes of saturated fat, cholesterol, and vitamin B12.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5466941/

Ley SH, Hamdy O, Mohan V, et al. Prevention and management of type 2 diabetes:
dietary components and nutritional strategies. Lancet. 2014;383:1999-2007

Barnard ND, Cohen J, Jenkins DJ, et al. A low-fat vegan diet and a conventional
diabetes diet in the treatment of type 2 diabetes: a randomized, controlled, 74-wk
clinical trial. Am J Clin Nutr. 2009;89:1588s—1596s. [PMC free article] [PubMed]

Lim EL, Hollingsworth KG, Aribisala BS, et al. Reversal of type 2 diabetes:
normalisation of beta cell function in association with decreased pancreas and
liver triacylglycerol. Diabetologia. 2011;54:2506-2514.

Nutrition on Diabetes

Barnard ND, Katcher Hl, Jenkins DJ, et al. Vegetarian
and vegan diets in type 2 diabetes management. Nutr
Rev. 2009;67:255-263.

Vang A, Singh PN, Lee JW, et al. Meats, processed
meats, obesity, weight gain and occurrence of
diabetes among adults: findings from Adventist Health
Studies. Ann Nutr Metab.

Lee YM, Kim SA, Lee IK, et al. Effect of a brown rice
based vegan diet and conventional diabetic diet on
glycemic control of patients with type 2 diabetes: a
12-week randomized clinical trial. PLoS One.
2016;11:e0155918.

Barnard ND, Gloede L, Cohen J, et al. A low-fat vegan
diet elicits greater macronutrient changes, but is
comparable in adherence and acceptability, compared
with a more conventional diabetes diet among
individuals with type 2 diabetes. J Am Diet Assoc.

2009;109:263-272.
DOCTOR
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http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0088547
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0088547
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0088547
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5466941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2677007/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/19339401

Further Reading for Consolidation of the

Evidence 2

Ye EQ, Chacko SA, Chou EL, et al. Greater whole-grain intake is associated with
lower risk of type 2 diabetes, cardiovascular disease, and weight gain. J Nutr.
2012;142:1304-13.

Cooper AJ, Forouhi NG, Ye Z, et al. Fruit and vegetable intake and type 2 diabetes:
EPIC-InterAct prospective study and meta-analysis. Eur J Clin Nutr. 2012;66:1082—-
1092. [PMC free article] [PubMed]

Rizkalla SW, Bellisle F, Slama G. Health benefits of low glycaemic index foods, such
as pulses, in diabetic patients and healthy individuals. Br J Nutr. 2002;88(Suppl
3):5255-5262. [PubMed]

Hosseinpour-Niazi S, Mirmiran P, Hedayati M, et al. Substitution of red meat with
legumes in the therapeutic lifestyle change diet based on dietary advice improves
cardiometabolic risk factors in overweight type 2 diabetes patients: a cross-over
randomized clinical trial. Eur J Clin Nutr. 2015;69:592-597. [PubMed]

Jenkins DJ, Kendall CW, Augustin LS, et al. Effect of legumes as part of a low
glycemic index diet on glycemic control and cardiovascular risk factors in type 2
diabetes mellitus: a randomized controlled trial. Arch Intern Med.
2012;172:1653-1660.

Fretts AM, Follis JL, Nettleton JA, et al. Consumption of meat is
associated with higher fasting glucose and insulin concentrations
regardless of glucose and insulin genetic risk scores: a meta-
analysis of 50,345 Caucasians. Am J Clin Nutr. 2015;102:1266—
1278. [PMC free article] [PubMed]

Feskens EJ, Sluik D, van Woudenbergh GJ. Meat consumption,
diabetes, and its complications. Curr Diab Rep. 2013;13:298-306.
[PubMed]

Kim Y, Keogh J, Clifton P. A review of potential metabolic
etiologies of the observed association between red meat
consumf)tion and development of type 2 diabetes mellitus.
Metabolism. 2015;64:768—779. [PubMed]

van Nielen M, Feskens EJ, Mensink M, et al. DietarY protein intake
and incidence of type 2 diabetes in Europe: the EPIC-InterAct
case-cohort study. Diabetes Care. 2014;37:1854-1862. [PubMed]

Viguiliouk E, Stewart SE, Jayalath VH, et al. Effect of Replacing
Animal Protein with Plant Protein on Glycemic Control in
Diabetes: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials. Nutrients. 2015;7:9804—-9824. [PMC free article]

[PubMed]
L DOCTOR
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3652306/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/22854878
https://www.ncbi.nlm.nih.gov/pubmed/12498625
https://www.ncbi.nlm.nih.gov/pubmed/25351652
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4625584/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/26354543
https://www.ncbi.nlm.nih.gov/pubmed/23354681
https://www.ncbi.nlm.nih.gov/pubmed/25838035
https://www.ncbi.nlm.nih.gov/pubmed/24722499
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4690061/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/26633472

Further Reading for Consolidation of the

Evidence 3

* Mari-Sanchis A, Gea A, Basterra-Gortari FJ, et al. Meat
consumption and risk of developing type 2 diabetes in the SUN

Project: a hilghl educated middle;classr?opulation. PLoS One.
2016;11:e0157990. [PMC free article] [PubMed]

* Singh |. Low-fat diet and therapeutic doses of insulin in diabetes
mellitus. Lancet. 1955;268:422—-425. [PubMed]

* Kempner W, Peschel RL, Schlayer C. Effect of rice diet on diabetes

mellitus associated with vascular disease. Postgrad Med.
1958;24:359-371. [PubMed]

* Anderson JW, Ward K. High-carbohydrate, high-fiber diets for
insulin-treated men with diabetes mellitus. Am J Clin Nutr.
1979;32:2312-2321. [PubMed]

e Barnard ND, Cohen J, Jenkins DJ, et al. A low-fat vegan diet
improves glycemic control and cardiovascular risk tactors in a
randomized clinical trial in individuals with type 2 diabetes.
Diabetes Care. 2006;29:1777-1783. [PubMed]

Yokoyama Y, Barnard ND, Levin SM, et al. Vegetarian diets and
glycemic control in diabetes: a systematic review and meta-
anaIYsis. Cardiovasc Diagn Ther. 2014;4:373-382. [PMC free
article] [PubMed]

Campmans-Kuijpers MJ, Sluijs I, Nothlings U, et al. Isocaloric
substitution of carbohydrates with protein: the association with
weight change and mortality among patients with type 2
([:Igabbcle\';lesd]Cardiovasc Diabetol. 2015;14:39. [PMC free article]
ubMe

Sargrad KR, Homko C, Mozzoli M, et al. Effect of high protein vs
high carbohydrate intake on insulin sensitivity, body weight,
hemoglobin Alc, and blood pressure in patients with type 2
diabetes mellitus. J Am Diet Assoc. 2005;105:573-580. [PubMed]

Trapp CB, Barnard ND. Usefulness of vegetarian and vegan diets
fgr 'Igrl\(e/latcijr]\g type 2 diabetes. Curr Diab Rep. 2010;10:152-158.
ubMe

de Koning L, Fung TT, Liao X, et al. Low-carbohydrate diet scores
and risk of type 2 diabetes in men. Am J Clin Nutr. 2011;93:844~
850. [PMC free article] [PubMed]
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4954662/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/27437689
https://www.ncbi.nlm.nih.gov/pubmed/13234406
https://www.ncbi.nlm.nih.gov/pubmed/13591100
https://www.ncbi.nlm.nih.gov/pubmed/495550
https://www.ncbi.nlm.nih.gov/pubmed/16873779
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4221319/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4221319/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/25414824
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4403776/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/25896172
https://www.ncbi.nlm.nih.gov/pubmed/15800559
https://www.ncbi.nlm.nih.gov/pubmed/20425575
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3057550/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/21310828

Further Reading for Consolidation of the

Evidence 4

* Kahleova H, Matoulek M, Malinska H, et al.
Vegetarian diet improves insulin resistance and
oxidative stress markers more than conventional
diet in subjects with type 2 diabetes. Diabet
Med. 2011;28:549-559. [PMC free article]
[PubMed]
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