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Glycemic Load
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Load e 100 ‘

The carbbohydrate conmtent may apply to an indivicdual
food or the sum af all foods in a meal, or even in a day

Dividing by 100 returns the giycemuc index to a ratno
rather than & parcent
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®GL= GI* Cho In 1 serving/100

__

Glycemic index 55-70
Glycemic load <11 11-19 >20
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O Fruit list
O Fruits
O Fruit juices

O Vegetables (nonstarchy) list




L (g 29,5

O g il e Lugd o3 (S5 (Ad)gs (i (0095 S oS Elel c9alS) BB g lad
()J:.i? (w‘L:D ‘,JS AO‘?}&J‘.Q .Jﬁ.ﬁ CE)B &4.:40‘.{ .Etﬂ..ﬂ 4‘_’.-6; ‘Lﬁi;)é 4_},; . kf;‘;fé O);

PV TS o al,,) s

(S8 468 Ol b zugn O wlo) s g5 Ol Gl s

L o900 29,5

bwgie 342 ) Jebd sgla cpad (JWp s
SegS due ) jge
SHpdde ) caas Cigyd S Ul WS
SoSdue ) Caal asl
g das ¥ o3l gl ¢yazuil cglle )3« S5,U
(p)5 8-) 325 WY FUl (IS
(5 ) 53¢ WV 5
Oled caas ol Sogi

oled pilea S+ Gled ) e
ENE AT oS sl 15

sa ¥ ol sy;

e ¥ IS5l Szt Jl o ys

Syglis 3IBY S Dgi ¢ S
il h Exgils cadl bl
busgie e V/0 S el
sas A olls,; &5

Olod Chuai s ogao ol g geeS glgil

Olsd Py o I ol sl ol




Olad )

lsd ool 4w

Olad ¥

R

Sypplis 3AB ¥ lads S 1 3B - 138,

(ool S 5 06 09,5 jlanly ) g b 0,5 a5l V b Jolao SIS 1 s 0)




O 0 0O OO O

(5 ¥+) cupsS osd ) ojlsl &

W CuigS 29,5

0kl Zyw b &l 950 g (Blo ¢ E10 (jo)3 CbsS Ely

(‘P,S Ye) le.9>|..:&: Va;f:'é VO

(0F9) ogd) 2l &

AR 0l o b Ay K5 w0gls o>

(5 V+) CupS (bgd ) ojlul 4y s
de t::).a lo,.?J

die ¥ Eo 0 oddew

Lg‘>95 e ) (S et oo

P okl s

Olsd S by pud

Lean meat
Medium-fat meat

High-fat meat

Meat and meat substitutes list

Plant-based proteins (for beans, peas, and lentils,

see starch list
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Fat list

Monounsaturate
d fats list

Polyunsaturated
fats list

Saturated fats
list
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Free foods list

Low carbohydrate foods

Modified-fat foods with
carbohydrate

Condiments
Free snacks

Drinks/mixes




O Fast-foods list
Breakfast sandwiches
Main dishes/entrees
Oriental

Pizzas

Sandwiches

Salads
Sides/appetizers

O 000 O O O

O Desserts

O Combination foods list
O Entrees

O Frozen entrees/meals

O Salads (deli style)

O Soups

O Alcohol list



TABLEF-Z2 (Common Measurements

3tsp = 1 thsp doz=Y%cC
4thsp=Yic 8oz=1c
5-Yatbsp = Vs ¢ 1c = % pint

One starch exchange equals 15 g of carbohydrate, 3 g of
protein, 01 g of fat, and 80 calories.

Bread

Bagel, 4 oz Y4 (1 oz)
Bread, reduced-calorie 2 slices (1-% oz)
Bread, white, whole wheat,

pumpernickel, rye 1 slice (1 oz)
Bread sticks, crisp, 4 in. X % in. 4 (% oz)
English muffin Yo
Hot dog bun or hamburger bun Y2 (1 oz)
Naan, 8 X 2 in. Va
Pancake, 4 in. across, % in. thick 1|
Pita, 6 in. across Ve
Roll, plain, small 1(1o0z)
Raisin bread, unfrosted, 1 slice 1 slice (1 oz)
Tortilla, corn, 6 in. across 1
Tortilla, flour, 6 in. across 1
Tortilla, flour, 10 in. across 2 Y

Waffle, 4 in. square or across,

reduced-fat 1|




Cereals and Grains

Bran cereals Yac
Bulgur Yac
Cereals, cooked Yc
Cereals, unsweetened, ready-to-eat % c
Cornmeal (dry) 3 thsp
Couscous Yac
Flour (dry) 3 thsp
Granola, low-fat Yac
Grape-Nuts “ac
Grits Y c
Kasha Yac
Millet Yac
Muesli Yac
Oats Y c
Pasta Yc
Puffed cereal 1%c
Rice, white or brown Yac
Shredded Wheat Y% c
Sugar-frosted cereal Yac
Wheat germ 3 tbsp

One starch exchange equals 15 g of carbohydrate, 3 g
of protein, 0—1 g of fat, and 80 calories.




Groups/Lists
Carbohydrate Group

Sweets, desserts, and
other carbohydrates list
Fruit
Vegetables (non-starchy)
Meat and meat substitutes
Lean
Medium-fat
High-fat
Plant-hased protein
Milk
Fat-free and low-fat
Reduced-fat
Whole
Dairy-like foods
Fats
Fast foods
Free food

15
15

-t

$83°8° "% 3§77 1 8% !!

fggcgees guog ve g §



& | [assitication of ovcrwcigﬁt and oﬁcsity I
adults ac:c:ora/ﬁvg to 5/\/// and the cut -~

Poin ts of abdominal circumference (waist)

A. BMI values

Classification BMI (kg/m?)’ Risk of co-morbidities™

Underweight <18.5 Low (but risk of other clinical problems
increased)

Normal range 18.5-24.9 Average

Preobese 25.0-29.9 Mildly increased

Obese 230.0

Class | 30.0-34.9 Moderate

Class |l 35.0-39.9 Severe

Class Il >40.0 Very severe




Abdominal circumference at
which risk increases

Risk increased Substantial increase
Men 94cm (OR 2.2) 102cm (OR 4.6)
Women 80cm (OR 1.6) 88cm (OR 2.6)
Asian men 90 cm

Asian women 80 cm
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What kind of physical activity can help

Four kinds of activity can help:

Metabolic substrate utilization during exercise

epeing extra active every day

EE 100+
£8 s
2
- - - EE  sof]
edoing aerobic exercise
- 25
EE Glycogen
= r—
o 1 htln.lr 2 hc.u.lrs 3 h;urs 4 ht.n.lrs

Glycogen  Glucose + FFA uptake ' FFA, | glucose uptake

.dOi ng Strength trai n i ng Substrate utilization during prolonged exercise in normal subjects.

Muscle glycogen breakdown is important initially but stores are
rapidly depleted. Glucose {derived from circulating glucose and
hepatic glycogenolysis and gluconeogenesis) and free fatty acids
(FFAY then become increasingly important, However, the fall in
plasma glucose concentration reduces the secretion of insulin and
- raises that of counterregulatory hormones {such as epinephrine
.StretCh I ng and norepinephring), As a result, prolonged exercise is associated
with a gradual fall in utilization of glucose and increase in that of
FF&.



E o b w49

© 158 oW 1 sl Curdg 30 gw LT 40 45 (leiy g b g 510 8 49
o181 Cday JLigd g LS Jio cuwl o SIS o a2 0 b g 0
Sl oy (o> JS19 (53 P9 j9p s g i HLAS

Voo SYUL g0 E99 o 3191 53 YO+ SWU ) Cally ylow (95 0B 51
FHe 4 5> WB el ol plRa G1y Bhys9 WL (9 &9 S1 3 sl
AR

G955 39 dowl T Wl g JId Ao g0 30 i | &5 (Rlg0 49
S 419 § w0 boww g &1 9



v)39 9 wbbo
W¥IJ9 9 ==t
(Y0¥ mgdl) o9& oo J,uS ciund yob a0 Ll 9308 a5 ubo ol 3l jo @
(0550 LigsS adg a8 sgis LigsS adgi auadd 9 a8 ialpdl el ol (1Sa (355
Dby (somelS gma el Sl (oo (1559 098 (o0 S5 (295 4 P8 oS g0l s e
JrsS )0 (e Bl Gl 59 cdisd (g0 JyuS (ol0 5,9 9555 LA ¥ ge (ubo olhlew o ¢
3l Zabs
S 5ye el (F 51 3V 1) sllas oy (comalS 58 aSilej @

A g il el Vo515 95 a8 oSl



Ol g9 35 510 v )59 3 Jod (395D (3w > g3 (LS 91 31 40
g Wl g> Lglao (S8 paS

oPire 3l J8 Shhamgs S <8l ol

QP39 Al g Sude

pre SIS cdals

33T DL TR IR WO E R TR S B

(Selo /0 ) 2a5) obsS (3559 e

gl Sl 4

w39 5l S8 Shaung S e 5 0. B YD

(caels «/0-) d915) bawgie 55,9 Sode

lwgie )9 SAS g

o9 ) JB Slhamg S mio L a5 0

(Selo S ) 2in) SV Riis

Lad e b

Voo mg/dL | ges

S (559 31 J8 Shyames ) @ (g5Ls

bugio il g obisS N30 ide

U308 A alames S p) S VOG-

bhogie yB3)e CAD 9 Dode

P9 5l S8 Slyamgs S 2,5 0. B YD

2l b (Y 555

Ve-—\A- mg/dL

Cannsd 2558 31 JB Slyamg S @ (g5l

bwgio Sl g oligS i Dde

Cannsd 558 31 JB Slyamg S @ (g5l

dauigia 1 B50s Gl g Soda

039 5l 8 Sliamgs S 25 VO 6 Y-

pad b SV 555

VA-—Y.- mg/dL

395 (god duegd (5559 8BRS e J S5 o3 B

yuia b Y-- mg/dL




wobo Wuw J s

Intensive diabetes management @
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Weight (Ib) Weight (kqg)

120-129 54-58 1:15
130-139 58.5- 62.5 1:14
140-149 63- 67 1:13
150-169 67.5- 76 1:12
170-179 76.5- 80.5 1:11
180-189 81-85 1:10
190-199 85.5- 89.5 1:9
> 200 > 90 1:8




Hb Alc

generally accepted level of 7.0% for good
glycemic control



What is Diabetes Remission?

achievement of glycated hemoglobin
(HbA1c) levels below the targeted level
that are maintained for at least 6 months,

with or without continued use of lifestyle
modification and/or metformin, provided
that this is not due to complications,
comorbid conditions or concomitant
therapy.



Definition of remission®

The consensus guideline from UK Primary Care Diabetes Society and Association
of British Clinical Diabetologists lays out three criteria for remission of type 2
diabetes:

Weight loss

Fasting plasma glucose <7 mmol/L or HbAlc <48
mmol/mol (WHO diagnostic thresholds) on two
occasions separated by at least six months

Attainment of these glycaemic parameters after
complete cessation of all glucose lowering therapies

*Remission is sometimes used to describe meeting
glycaemic targets even though hypoglycaemic drugs
have not been stopped. ”
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Remission

partial and complete

Partial remission Is defined as HbAlc<6.5% (48
mmol/mol) and fasting glucose between 5.6 and 6.9
mmol/l maintained for at least 1 year in the absence of
active pharmacological therapy or ongoing antidiabetic
procedures.

Complete remission iIs a return to normal measures of
glucose metabolism with HbAlc in the normal range
(<6.0% [42 mmol/mol]) and fasting glucose<5.6
mmol/I.

Prolonged remission is defined as remission lasting for
> 5 years.



Why Is remission important?

* Our increasing knowledge of remission is changing our understanding of Type 2
diabetes.

« What we saw as a lifelong, progressive condition, does not have to be like this for
everyone.

 The possibility of achieving remission provides hope and motivation.
« Remission can be life changing for those who achieve it.

opportunity to stop taking diabetes medications and the need to manage diabetes

can also reduce the risk of life changing diabetes complications.

ving with reduction in medication use and diabetes

DIABETES UK

KNOW DIABETEE. FIGHT MABETES,



Type 2 diabetes Remission

l 1 Liverfat 1 { Liver fat

R ? Liver fat VLDL * Liver fat
export export
! — |

4 Pancreas Pancreas
l fat fat
Beta cell Beta cell
function function

4l
=r



liver fat, driven by a vicious cycle of hepatic insulin resistance
and hyperinsulinaemia.

raised liver fat level causes increased hepatic export of very
low density lipoprotein (VLDL) triglycerides. If the
subcutaneous fat depot cannot accommodate this, ectopic fat
will build up, including in the pancreas. In people with
susceptible B cells, the acute insulin response to food becomes
diminished and de novo lipogenesis from glucose is enhanced.
B Cell function can be restored if liver fat is reduced through
weight loss.

One of the putative mechanisms could be decreased
fat content of the pancreas



Mechanism

The obesity leads to insulin resistance in a number of
Important tissues (in particular the liver and muscles)
which impairs insulin

hepatic steatosis Impairs glucagon’s effects on

hepatic amino acid metabolism, and rising amino acid
levels cause hyperglucagonemia

These two endocrine disturbances lead to increases in
hepatic glucose production, as well as lipid
metabolism and peripheral glucose metabolism
abnormalities.



Mechanism

After weight loss induced by bariatric surgery or the
use of a very low calorie diet of 600-800 kcal/day:

reduction in liver fat and hence an improvement in
liver insulin sensitivity

The effect of introducing a very low calorie diet as
therapy to persons with early diabetes can be normal
FPG values in many persons within a few days. Later,
after a major weight loss, skeletal muscle insulin
sensitivity will also improve (presumably due to the
loss of ectopic fat), and beta-cell function may
Improve steadily over months

&7



Mechanism

Beta-cell failure Is explained by two factors, a
reduction In beta-cell mass and a loss of function

Glucotoxicity

The 1mproved beta-cell function also iIncludes
enhanced responsiveness to the gut hormones GLP-1
and gastric inhibitory polypeptide (GIP), which are
the major regulators of postprandial insulin secretion

If impaired beta-cell function is already apparent,
weight losses cannot result in remission, although
Improvements may still occur.



The routes to remission

* The strongest evidence to date for achieving remission of Type 2
diabetes is with:

e Bariatric surgery
* A low-calorie based weight management programme

- We know that remission is achieved mainly through weight loss,
and weight loss in people with Type 2 diabetes can be achieved
through other means.

* There are also examples of people achieving remission through
other approaches to achieve significant weight loss.

DIABETES UK

KNOW DIABETEE. FIGHT MABETES,



Diabetes Remission Clinical Trial
(DIRECT)

« The study tested if Type 2 diabetes can be put into long-term
remission using a low-calorie based weight management
programme.

« The intervention was delivered entirely through GP practices,
with practice nurses or dietitians providing support to patients.

+ The trial was only available to people who had been diagnosed
with Type 2 diabetes for less than 6 years and who were
overweight.

DIABETES UK

KNOW DIABETEE. FIGHT MABETES,



Weight management programme

3-5months  Low calorie diet (around 850 cal per day, soups &
shakes)

3 months Reintroducing healthy food

18 months Maintaining weight loss

Trial results: how many people in remission after 2 years?

3 years Following participants

DIABETES UK

KNOW DIABETEE. FIGHT MABETES,



Results at 12 months...

B © 8B ©
Just under half (46%) of the participants
were in remission after 12 months

Achievement of remission was closely
linked to amount of weight loss

@ 20 Q e

AL JRe[e
Nine out of ten participants who e & @ o
lost 15 kilos or more were in f&h{ﬂ ) m %
remission U

DIABETES UK
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Results at 24 months...

Over a third (36%) of the participants were in
& remission after 24 months

o} & B
@ m % % fg&j Of those in remission after one year, 70%

stayed in remission.

Two thirds of those who lost 10 kilos or
more were in remission after two years.

THe IS
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What Is a low carbohydrate diet?

The term “low carbohydrate” iIs used In various ways.
Recommendations for consistency of approach have
been made, the most widely used being that of Feinman
and colleagues38:

Very low carbohydrate: 20 to 50 g/day (<10% of
energy, based on 2000 kcal/day)

Low carbohydrate: >50 to <130 (>10% to <26%)
Moderate carbohydrate: 130 to 230 (26% to 45%)
High carbohydrate >230 (>45%)
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Altered gut physiology Metabolic consequences

, Calorie intake ] '
" Jejunal nutrient sensing — .
" Intestinal gluconeogenesis  —

T Hepatic insulin sensitivity

l Hepatic glucise prodution

" Postprandial GLP-1 secretion ————> <
" Glucose utilization (Roux limb)
Itered gut microbiota s

T Peripheral insulin sensitivity

Altered systemic factors

l Anti-incretin factors

T GLP-1, PYY, and OXM

Body weight (long-term)

<

Anti-incretin factors

> 4

Bile acid pool ’

Diabetes remission



