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1.Recognizing the
magnitude of the
disease:

Epidemiology







SA statistics
> 46%

* 50%

* 15%

)



South Africa is becoming

a fatter nation
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Non-communicable diseases

NCD’S STRIKING EARLIER




NCD)S STRII(ING EARLIER Communicable diseases

Non-communicable diseases

Injuries




Alcohol Use

High Body-Mass Index

High Blood Pressure

Dietary Risks

Smoking

High Fasting Plasma Glucose

Suboptimal Breast-Feeding
Physical Inactivity

Iron Deficiency

Drug Use

Household Air Pollution
Childhood Underweight
Occupational Risks
Intimate-Partner Violence
High Total Cholesterol

3 4
Percentage of DALYs Attributable to Risk Factors

B War and disaster
Intentional injuries
Unintentional injuries

B Transport injuries

B Other noncommunicable diseases
Musculoskeletal disorders

W Diabetes and urogenital, hematologic,
and endocrine disorders

I Mental and behavioral disorders
Neurologic disorders
W Digestive diseases
1 Cirrhosis
Chronic respiratory diseases
B Cardiovascular and circulatory diseases
* Cancer
Other communicable diseases
B Nutritional deficiencies
I Neonatal disorders
Maternal disorders
NTD and malaria

Diarrhea, lower respiratory tract
infections, and other infectious diseases

HIV/AIDS and tuberculosis







Each 1-point increase in BMI yields a increase in

medical costs and a increase in pharmaceutical costs
(Wang et al).
Direct medical costs are higher among obese adults

compared to their normal weight counterparts.

Obesity is now responsible for of all medical
expenditures,

Combined value of these costs >



The Medical Care Costs of Adult Obesity: Per Case and Aggregate
for the USA
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Body Mass Index

Without diabetes

95% Confidence interval lower bound

95% Confidence interval upper bound
— == \With diabetes

95% Confidence interval lower bound

95% Confidence interval upper bound




3. Genetic and

Epigenetic control
of Obesity

EYOLUNION...




Rare to find MZ twins that are discordant for
weight

clear evidence for the well-known fact that
body weight is

only marginally less heritable than height

Both baseline BMI and
weight gain are
genetically determined,
and they are each
regulated by a different
set of genes

While one set of genes
may determine how big
you are, other genes
may determine how
large you can get




GENETIC
SUSCEPTIBILITY

Individuals with single
defective gene

~60 Million obese

individuals

~60 Million overweight

individuals

~60 Million normal

weight individuals

Bouchard, Rankinen. Ob Management. 2005

Genetic Obesity (5%7?)

Strong Predisposition

Slight Predisposition

Genetically resistant




: Polymorphic .
Normal genetic ymorp Single gene
back nd Genetic fati
ackgrou susceptibility L enon
Normal energy intake and
expenditure
High energy intake

High energy intake & low
energy expenditure

) |‘ ‘I . 4
Body Mass Index (kg/m?)

Population Distribution (%)




* List of studies demonstrating trans generational
inheritance of metabolic disease

Genetic modification: change in base sequence of DNA

* Epigenetic modification: chemical modification to DNA

* Epigenetic marks are heritable through mitotic cell

division by either methylation or acetylation

Genome is largely stable but epi-genome has the
potential to be irreversibly modified by exposure to a
range of nutritional and environmental factors




Trans generational inheritance of metabolic disease

Conventional Intergenerational Transgenerational
Inheritance Inheritance Inheritance




**Neuropeptides

**Gut peptides

+*Stress axis/cortisol
*»*Biological factors

s Inflammation-cytokines
s»Adipogenesis
**Endocrinopathies
s*Medication

**Gender related
+*Social/economic




Time (millions of years ago)

Australopithecus
afarensis:385icubic
centimeters

Modern H.
sapiens.1,350cc

BRAINS GREW BIGGER —and
hence more energetically
demanding — over time. The
modern human brain
accounts for 10 to 12 percent
more of the body’s resting
energy requirements than the
average australopithecine
brain did.

9 11 13 15 17

19 21 23 25

Percent of Resting Energy Allocated to Brain




ObesogeniC SUSCEptibility

4=

Genetics

Obesity Resistant

0besogenic Susceptibility

ENVIRONMENT oy

THE BIG 2:
Increased energy intake
Reduced physical activity

OTHER FACTORS:
Radiation/chemotherapy
Longer time spent awake

Increased age of mothers at first birth
Reduced variability in seasonal
ambient temperature




petabolic disordey.

a OBESITY Y em—
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= MELATONI

MELAYORIN

& Y

ACTIVITY/WAKEFULNESS REST/SLEEP
FEEDING FASTING ACTIVITY/WAKEFULNESS REST/SLEEP

ENERGY INTAKE AND STORAGE ENERGY EXPENDITURE FEEDING EASTING

)

HIGH INSULIN SENSITIVITY INSULIN RESISTANCE

LIVER: UIVER: : . : : o
Glycogen synthesis “Ghycogenolysts W ; -
Glycolysis -Gluconeogenesis = : SR -Glycogen synthesis

WHITE ADIPOSE TISSUE: WHITE ADIPOSE TISSUE:
Upogenesis Lipolysis
-Adiponectin Leptin
PANCREAS: / PANCREAS: ‘
“Insulin secretion Glucagon secretion




Percentage of Households having both Underwe

Overweight members (7 Countries)

Percentage of Households
Vietnam [
China | I

Indonesia [HEEEEE_—_—_——
Russia |I—

Kyrgyzstan




» Small for gestational age

» Large for gestational age

» Premature infants




=F:10)Y
L ow Birth

=lelerly
VicleHIdSIEd

Weight |nadequate
catch up

| nadequate
foetal nutritio
Visceral obesity,
Hypertension, Diabetes
Woman /

Malnourished
Pregnancy

L ow Adolescent
Stunted



The Influence of Poverty on Obesity The Influence of Education on Obesity
(Body Mass Index >30 kg/m?) (Body Mass Index >30 kg/m?)
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5. Obese Childre

Obese Adults




22% of children aged 1y-9y at BMI > 25
25-28% of adolescent girls obese

National Overweight: 20.1 % Urban Children

Representative 15.8 % Tribal children
StUdy: 10.8% Children on farms




GIRLS — SA decline in fitness

GIRLS - SA decline in fitness

7.4
Thrusts - 2kg medicine ball from chest E
8.2

5.1
3x horizontal jumps (meters) E




BOYS — SA decline in fitness

BOYS - SA decline in fithess

8.5
Thrusts - 2kg medicine ball from chest E
9.8

6.4
3x horizontal jumps (meters) ;
6.9

50 60




CHILDHOOD OBESITY< >ADULT OBESITY

\_

Metabolic Syndrome in

adults:

4 )
\_ J
" Prevalence of )

Prevalence of adult obesity

Neither At least one
Age group parent parent

obese obese
3-5 years 24% 62%
10-14 years 64% 79%
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Schematic integration of the different levels of food intake and energy
balance regulation

Energy balance regulation

&

Behavioral autonomic
endocrine

Homeostatic integrative centers

VTA Hypothalamus Brainstem
NAc A & /’ \ | P

Circulating hormones secreted Circulating Gl tract
in proportion to fat stores hormones (ghrelin,
(insulin and leptin) GLP1, PYY, etc.)

Vagal afferents from
Gl organs

Long-term regulation of energy balance Short-term regulation of energy balance




Anabolic control Catabolic control
AgRP/NPY POMC
GABA Glutamate
Dopamine SF1
Opioid MC4R
Endocannabinoids Autonomic

H|ppocampus X7
|

CNS control

Peripheral control Ghrelin Leptin
(anabolic) (catabolic)

Muscle

-

C \ p .
)L (OED

\/

Energy stores BAT




a Hypothalamus

Vg4
W

Brainstem

Vertebrae cross section

\ \</, ;4' -‘\9/ J

SNS signals

Lipid storage

g onesterified FA




Reward circuits

NAc, PVT, =

\
MC4R

amygdala, BNST

il

POMC

(anorexigenic)

CNS control

Peripheral control

(anorexigenic)

AgRP/NPY/GABA
(orexigenic)

Brainstem
PAG, PBN, DVC

Ghrelin
(orexigenic)




Key points

» Obesity results from genetic and environmental factors that interfere with the
action of brain and peripheral networks involved in regulating energy balance

« The control of energy expenditure is, in part, exerted on the activity of brown
adipose tissue, which might have a considerable thermogenic effect in the body

» The controls of energy intake and expenditure are insured by interrelated
cortical executive, reward and autonomic circuits in the brain

» The dopamine mesolimbic circuit and the opioid, endocannabinoid and
melanocortin systems are key central nervous system elements in energy
homeostasis

« Leptinand ghrelin are peripheral homeostatic hormones that signal to the brain
to provide information on energy balance and nutritional status




7. The difficulty in
maintaining weigh

loss

e great thimg i thrs woerld
IS AEL SEIMUCH WHEre we are,
pUt 1 what direction We: are moving

@liver Wendell Helmes (1809-1894)



How Habits Form
@ \ew behavior explored:

We use three steps to learn and lock in habits: explore The prefrontal cortex

a new behavior, form a habit, then imprint it into the brain communicates with the

(colored numbers). Although scientists have not refined striatum, and lhe:;lfiahleum
: . . communicates with t

all the details, the striatum (center) coo'rdllr‘wat.es each step. REdEi s s ot G v g

Even though we seem to carry out habits “without

. : y aids learning and assigns value
thinking,” the infralimbic cortex (bottom right) still 10 goals. These circults (solid

monitors what we are doing. ;. i\ and dashed lines) form positive
! feedback loops, which help us
figure out what does and does
not work in the behavior.
2 Habit forms: As we repeat
a behavior, a feedback loop
between the sensorimotor
cortex and the striatum
becomes strongly
engaged, which helps
us stamp routines into
asingle unit, or chunk,
of brain activity. The
chunk partly resides
in the striatum and
relies on dopamine |
input from the
midbrain.

Infralimbic cortex

0 Habit imprinted and permitted: Once a habit is stored as
a chunk of actions, the infralimbic cortex seems to help the
striatum further imprint the habit as a semipermanent brain
activity. Aided by dopamine, the infralimbic cortex also seems
to control when to allow us to engage in a habit; shutting
down this region can suppress deeply ingrained routines.




4 A §

Acting without Thinking

Tests on rats revealed that the brain treats a habit as a single unit of behavior. The rats
learned to run down a T-maze and tum left or right toward a reward, depending on an
instruction sound. During early runs (first colored T, activity in the brain’s striatum was
high (yellow and red) most of the time. As a habit formed (second 7)), activity quieted
(green and blue) except when the rat had to decide to turn or to drink. Once a habit set
in (third 7), activity was high only at the start and finish, marking one unit of behavior.

Chocolate milk ~—-®

Instruction tone ——

Sugar water

Start cue .
|

Activity of Neurons in Striatum

low HENEEEE I High




Homeostatic and Non-homeostatic Pathways Involved in the Control
of Food Intake and Energy Balance

Learned representations of food, cues, and their reward expectancies Cortex

Hippocam us Prefrontal \\
G BLA Cortex Suppression of
ra Orbitofrontal medial Competing Behaviors
e |

cingulale
Emaotional
Cunte:t Executive
~ valence control ) )

Sensitization * ¥
4 Selection of Thalamus

Reinforced Behavior
o & Nucleus
Accumbens

Raphé, LC Ventral

Pallidum Brainstem
* / Motor controls

: Autonomic
Metabolic mmp & Endocrine == Food Intake

State == Hypothalamus Controls i |

Information Energy Balance




“Hedonic “Metabolic
obesity” obesity”
Hedonic obesity:
REE as “outlier” of th
predicted REE for M
and weight is above
the set point

ELEVATED BODY

WEIGHT ABOVE
SET-POINT _ rily elevated
L N body weight

"\[ P
\‘ i )
{# Metabolic
L. signal to reduce
{edonic signal foodintake

to sustain

w
[e]
g
< w
g0
L
@
99
5

-=>

Elevation of
sef-point

“Adaptive Energy
changes” | U expenditure Pre-obese weight
at the set point:
REE as predicted

I
| SET-POINT BODY WEIGHT s st ’ for M8

Weight gain

"overeating”
despite
metabolic
abundance

Metabolic obesity:

REE as predicted for

“Aaptive | [] Energy . MM, and weight is a

changes” expenditure the new set point
Development of

obesity while

also gaining MM

Metabolic
signal to increase
A foodintake

Weight loss

Hedonic mechanisms:
driven by “pleasure” i.e.,
eatingto satisfy reward/ 7

punishment balance |

|
!
|
|
|
|
|
|
|

Homeostatic circuits: to defend set-
point body weight, i.e., metabolic
regulation to achieve energy balance




Dieting and weight cycling as risk factors for cardiometabolic
diseases: who is really at risk?

—

,~ Eating ™

Overweight & - Athletes in weight
obese sensitive sports

Lean with overweight

perception Performers &

regain




How dieting makes the lean fatter: from a perspective of body
composition autoregulation through adipostats and proteinstats
awaiting discovery

+60%

-

+40% D/ Fat overshoot

+20%

Hyperphagia &

|
a
|
|
|
|
-

Baseline values
l -

I -20%
|

| -40%

S —

Energy intake = -60%

Restricted Ad Kbitum
T —

c12 S12 S24 R12 R20

1= SEMI-STARVATION-»1<— REFEEDING Weight loss Weight regain

-80%




8. Understanding

Insulin

resistance




Body Size
AN BMI
N Central Adiposity

+

Hyper insulinemia I

Chicose e ole Dyslipidemia Hemodynamic MOl Rl ».
Metabolism Metabolism S y Factors ||

o+ Glucose | eMUricacid | oMNTG e SNS activity | e/N CRP
intolerance | oY Urinary uric ' e/ PP lipemia o Naretention ' e PAI-1
acid clearance @ e¥ HDL-C eHypertension oM Fibrinogen
o\ PHLA e NASH
eSmall, dense LDL ePCOD

v

CORONARY HEART DISEASE

o~

LAV 'A'Jil""‘\‘:é“:’*




MAJOR METABOLIC PATHWAYS INVOLVED IN GLUCOSE
HOMEOSTASIS

Diet glucose and
fatty acids

E Glycogen
L LLLLLLLILLILLLL I Glucose j n

Lipolysis Fatty acids
/

e oy
G @

i
Other body mass

Lipogenesis




INSULIN DOSE RESPONSE CURVES FOR STIMULATION OF
GLUCOSE UPTAKE, SUPPRESSION OF GLUCOSE
PRODUCTION AND SUPPRESSION OF LIPOLYSIS

— Lipolysis

— Glucose
production

_ Glucose
uptake

)
(&)
Q
[ —
()
©
£
x
qv]
S
b
C
(D)
(@)
-
)
o

sl it e Clamp
—=5 <
N T AR

10 50 100 500 sk

Serum insulin (uU/ml)




Energy intake > Energy expenditure

TFa;Ity acid adipocyte fatty acid TFaft_Ity acid
uX metabolism s

< Ectopic lipid
deposition

Defects in mitochondrial
metabolism, biogenesis,
or both, leading to
decreased fat oxidation




Obesity — impaired FA
homeostasis with R cell

/cell death
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PATHOGENESIS OF ABDOMINAL OBESITY
STRESS Environment

g—
Nah. HPA-AXIS

s@ Hypothalamus

SNS ACTIVATION 4ACTH V¥ TESTOSTERONE 4#FSH/LH VvGROWTH
(MEN) (WOMEN) HORMONE

HYPERTENSION FFA CORTISOL ANDROGENS IRREGULAR
OVULATION

STROKE NON-INSULIN- CARDIOVASCULAR
INCREASED DEPENDENT DISEASE WAIST / HIP
DIABETES MELLITUS *.,




© hiTcells @ CD8+Teels (€ Tregs Food Ag (i.e. Ovalbumin)
6 Th17 T cells @ NKp46+CD4- ILCs 0 IL-17-producing v T cells

Regulation of Obesity-Related Insulin
Resistance with
Gut Anti-inflammatory Agents

Highlights

¢ High-fat dietinduces low-grade bowel inflammatory changes
in resident immune cells

Improved metabolism
Decreased VAT inflammation

Altered gut immunity in obesity contributes to obesity-related
insulin resistance

Gut immunity alters gut barrier, fat inflammation, and oral
tolerance in obesity

Targeting gut inflammation is a novel treatment approach for
metabolic disease



9. The principles of
Nutrition

— Choice
—— Comparator

Tl sy

Estimated Mean Weight, kg

;

t

0 2 4 6 8 10 12 14 16 18 20 22 24
Week

N

. |
I

Participants, n
Choice 105100 89 82 79 76 87 78 67 71 65 62 84
Comparator 102 97 92 92 89 80 88 76 77 68 68 73 92

i

i

!

Effect of Allowing Choice of Diet on Weight Loss

e o —
N =
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INFOGRAPHIC: WHAT'’S SA’S MOST SUGARY DRINK?

We gathered a few popular drinks from our canteen’s refrigerator to check how much sugar each one contains. The results
were surprising. Even ‘healthier’ drinks such as flavoured mineral water and drinking yogurt contain a large amount of sugar

GRAMS

50
45
40
35
30
25
20
15
10
5

0

44.1g
42.3g (330ml)

| 06g 419  (330ml
5g = 1 teaspoon 38.8g 3929 (330.“[) (330mL) % %
6. 37g  (500ml) (330ml)

i (500 somy s3omy G30m) o7 g PG 0 2 20 2
(22:,,3,,9[, (5332“, ‘3“2" e e e @ @ e e e e e

279

(250mll

@@0@@%@%@@@@@‘@@@
R e e e e e e e e e e e e e e e
ajalalalalalalalalalalalalalalala
(mml,@@@@‘«@@@%@@@@%@@@

Valpré  Fuze Tea Yogi-Sip Glaceau Play Bonaqua Appletizer Sprlte Coca-  Sparletta Sparletta Sparletta Powerade Lemon Fanta Fanta Schweppes Fanta
mineral  (Lemon  (Apricot Vitamin  energy flavoured Cola  Sparberry Cream Iron (Island Twist Pine Orange Dry Grape
water flavour) flavour) Water drink water Soda Brew Burst Lemon
(Dragonfruit (Litchi flavour)
flavour) flavour)

Research: GRETHE KOEN THEUNS KRUGER, Graphics24




Drinking our kilojoules

Sweetened cool drinks are a major contributor to our
high sugar intake. Each soft drink contains up to 55g
of sugar.

\é(\“\‘

per person per year, that’s almost three times the global

O
00
0
By 2012 South Africans were drinking 260 cans of Coke 2]
E
average. Coca-Cola Annual Report. (=)
>

One or more soft drink per day increases risk of
diabetes by 26%. Sugar also increases risk for obesity.
Risk increases when sugar is consumed in the form
of a sugar-sweetened beverages.

Sugar limits

25g: The recommended maximum daily limit for adults.
World Health Organization.

Up to 100g+: The amount of sugar some adults have per
day. This includes sugar added to foods such as cereal
and tea as well as what is already in processed foods.

How much sugarisina...

= 559/,

Discovery Vitality




Discovery Vitality Low-Carb High-Fat

coconut




The Relationship between Energy Density (Kcal/100g) and
Energy Cost ($/100 kcal) in Nine Major Food Groups

Vegetables

. Fruit

Meat, poultry, fish

Milk and Dry beans, legumes,
MIIK products nuts, seeds

Eggs

Z
Sugar, sweets, Fat and oils
Deverages Grains
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10. The Role

of Physical
Activity

| STARTED EXERCISING... THIS
WEEK | DIP A 'RISH’ANP NEXT
WEEK | PLAN TO 22 AN ‘\UP “

- /
SSSS
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- Sedentary living

A typical day

It’s not difficult to spend 90% of your day sitting down: from breakfast at the table, to the commute to work, a day in the office, the drive home, dinner time, and a few
hours in front of the TV, much of modern living happens in a seated position. ‘Sitting is the new smoking’ as they say, and too much chair time can be detrimental to your
health, particularly if you are prone to metabolic ilinesses like diabetes

Discovery Vitality




The genetics of physical activity(Bouchard et al)

Remarkable genetic variability in response to training and exercise

-

While factors such as baseline fitness, age, sex, weight, or ethnicity, each
explain only around 2-5 % of the variability to exercise response, familial
aggregation can explain around 50% of the variability

%

G’his has important implication for the risk of weight gain

Being “genetically-programmed” for high levels of spontaneous physical activity
(e.g. fidgeting) and having genes that allow the body to rapidly adapt to and
benefit from regular exercise will make you much less likely to gain weight than if
your genetic program reads “sedentariness”

J




Changes in Levels of Physical Activity and Time Spent in Sedentary
Behaviour in the US
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Leisure activities in Finland 1987 — 1988 and 1999 - 2000

I —
w I —

Social Total energy
contact [ expenditure has
clearly decreased
worldwide over
Reading | the /?st 20 years
| (National
Statistics 2002)
I -
Exercise B 1987-1988
|

B 1999 -2000

PC ]




MONTH | MONTH 2 MONTH 3 MONTH 4
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Fit for Life?




Trends in People Inactive or
Insufficiently Active in the
State of Sao Paulo, Brazil
during the Years 2002, 2003,
2006 and 2008

2002 2003 2006
Survey year

=f= %0 minute/week == % <150 minute/week

2008

Trends in Physical Activity in the State
of Sao Paulo, Brazil during the Years
2002, 2003, 2006 and 2008

2002 2003 2006 2008
== nactive == Irregularly active =ff=Active =fff= Very active




Crll=2VINEG AND VIAINTAINING 7KE W=IGIF ECS

/7Kg man
70kg man
Difference
Walking for: 30min//day

Chocolate biscuit://day

ZAnenergy

EXPENGIure

2oby/KGallperday
235 KGallperday
122/ Kcalper.day
150/ kcallper.day

150/ kcallper.day

ENergy/stores

17KQ
10Kkg

50000 kcal




Characteristics of individuals maintaining a
weight loss of at least 13.6 kg (McGiure et al)

Body weight loss 13.6kg

Period/ofimaintenance 5.7 years

Relative fatiintake 25% of

total energy

Intake

Physical activity 11 847K]

(or 2820 cal)/week




Changes that occur with endurance training

Cardiovascular and whole-body
Increased cardiac output, and ability to increase this during exercise
Improved respiratory function
Increased lean body mass (mainly muscle bulk)
Decreased body fat

Increased bone strength

Structural changes in muscle
Increased density of capillaries
Increased number of mitochondria
Increased size of mitochondria

Increased myoglobin concentration

Metabolic changes in muscle
Increased expression of GLUT4

Increased sensitivity to insulin | bval. ([* ]

2

Increased activity of lipoprotein lipase v

Increased activity of oxidative enzymes in mitochondria (tricarboxylic acid cycle and

[3-oxidation)

Increased glycogen synthase activity

Metabolic Regulation. A human perspective. J.N. Frayn. Portland Press 1996, chapter 7
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70% VO, max
Excess postexercise
oxygen consumption
(EPOC) resulting from
20, 50 and 80 minutes
of treadmill exercise at
30, 50 and 70% VO,
max. Adapted from
Gore and Withers
(1990).

0% V02 max

50

Duration (min)

80




Appetite control and energy balance: impact of exercise

INTAKE
CALS PER

DAY

4000 Regulated zone

500 Non-regulated zone

3000

Caloric intake/day

L ——

2500 Becomlng sedentary o .ncreaSIng p .ySI : aCtl.Vlty
does not down-regulate improves satiety signalling.
food intake

2000

blacksmiths

— A=A ,__~i\

e —e— e P, e R
Sedentary Light work Medium  Heavy Very SEDENTARY  LIGHT WORK “"MEDIUM "~ HEAVY ERY

work work heavy WORK WORK
work

Supervisors
Winders, weavers,
bagging twisters
Millwaste carriers
Pilers, selectors
Ashmen, coalmen,
Cutters, carriers
WINDEAS, WEAVERS,
BAGGING TWISTERS
MILLWASTE CARRIERS
PILERS, SELECTORS
ASHMEN, COALMEN,

BLACKSMITHS
CUTTERS, CARRIERS

Stallholders
Clerks, |
Clerks, Il
Clerks, Il
Clerks, IV
Mechanics
STALLHOLDERS
SUPERVISORS
CLERKS, Il
CLERKS, Ill
CLERKS, IV
MECHANICS
DRIVERS

<

Caloric intakeas afunctionofilevel ofiphysicalactivityat work, in
anindustrial malepopulationiniWest.Bengal. Erom Mayer: et a/.
(1956)



11. Medical

Management

16/ iave: a purpese; that s woerthwhile,
andithatis steadily:bemglaccomplished,

that IS ene ofithe secrets of a life that 1s
worth living

Herbert Cassan (1869-1951)



Stepped Care Approach to Obesity Management

Biliopancreatic

diversion
Roux-N-Y BM| > 52

Gastricbypass for
DM/PCOD
BMI> 30 Roux-N-Y
Gastric Bypass
BMI > 35

Pharmaco-
therapy

) BMI 27-35
Hypocaloric

diets

Lifestyle
intervention
BMI 25-30




Several pharmacological approaches used to control hyperglycaemia in type 2
Diabetes, with a focus on the drugs’ effects on bodyweight




DUODENUM
Cholecystokinin
Gall bladder contraction
Gastrointestinal motility
Pancreatic endocrine secretion
Secretin
Pancreatic endocrine secretion
GIP
Incretin activity
Motilin
Gastrointestinal motility

STOMACH
Ghrelin
Hunger
Growth hormone release
Gastrin
Acid secretion

Esophagus —

Large intestine

INTESTINE
GLP-1
Incretin activity
Satiation
GLP-2
Gastrointestinal motility and growth
Oxyntomodulin
Satiation
Acid secretion
PY.Ys—_34

oln

T PANCREAS
Insulin and glucagon
Glucose homeostasis
Pancreatic polypeptide
Gastric motility
Satiation
Amylin

Glucose homeostasis

Gastric motilit

Stomach

Small intestine




The incretin system: glucagon-like peptide-1 receptor agonists and
dipeptidyl peptidase-4 inhibitors in type 2 diabetes

Adipose tissue

Site of GLP-1 synthesis from proglucagon,
GLP-1 secretion T after meals (carbohydrate, fat)

Brain/nervous system:
Hypothalamus
Appetite |, satiety T, food intake |, water intake ||
Nucleus tractus solitarii
GLP-1 production
Access
CNS: circumventricular organs (circulating GLP-1)
Autonomic nervous system
Afferent vagus (GLP-1 from Gl tract)
“Hepatoportal” region

Stomach
Gastric emptying decelerated
Acid secretion |

Endocrine pancreas:
Secretion
B cells: insulin secretion T
a cells: glucagon secretion |
0 cells: somatostatin secretion T
Biosynthesis
(Pro-) insulinT
B-cell mass
Growth, regeneration, neogenesis T
Apoptosis |
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12. Surgical

Management

Vagal
efferents

1l Glucose

Vagal
afferents

~

Metformin O
Duodenal lumen Resveratrol

Duodenal mucosa

Duodenal energy sensing regulates hepatic glucose output
Nature 21: 5; May 2015
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Brainstem

Weight Loss Diabete

Liver Remission
Adipose

Muscle
Energy

Metabolism Food
Hormones & Intake

Neural Signals

Surgical changes
Adaptive changes

hani f bariatri gery hold the key fi . .
mec amsmsQ ariatric surgery ho ‘ e ke ‘or. Mlcroblome
novel therapies? report from a Pennington Scientific

Symposium. Obes Rev. 2011 Nov;|2(1 1):984-94.

Tam CS, Berthoud HR, Bueter M, et al. Could the
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http://www.ncbi.nlm.nih.gov/pubmed/21729236

Biliopancreatic Diversion
with Duodenal Switch

Biliopancreatic
limb

/\_{Common channel

Gastric pouch ¥ Stomach

Duodenum

Intestines

Roux limb

Adjustable Gastric Band

~—Tube to
carry fluid

Gastric band

Subcutaneous injection port —>

\
Q
- \
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Tallies up to the end of July 2015

HOSPITAL

George Mediclinic
Durbanville Mediclinic
Sunwardpark Hospital
St. Augustine’s Hosp
St. Augustine’s Hosp
Waterfall City Hosp
Waterfall City Hosp
Kingsbury Hosp
Bloemfontein M-Clinic
St. Augustine’s Hosp
Kingsbury Hosp
Kingsbury Hosp

N1 City Hosp
Rosepark Hosp

Green acres Hosp
Green acres Hosp

St. Anne’s Hosp

Union Hosp
TOTALS

SURGEON

Dr. Folscher

Dr. Swanepoel
Dr. Schutte

Dr. Du Toit

Dr. Campbell
Dr. Fetter

Dr. Naidoo

Dr. Stapleton
Dr. Heyns

Dr. Funnel

Dr. I. Marr

Dr. J. Marr

Dr. Potgieter
Dr. Fichardt

Dr. Van Niekerk
Dr. Wasserman
Dr. Brombacher
Dr. WMJ Van Vuuren

TOTALS
90
267
245
168
2
1468
29
105
68
91
20
77

7




NATIONAL - MORTALITIES
NATIONAL - MEDICAL COMPLICATIONS < 30 DAYS

n=3481

Living patients
3431

,/j
-\Surgical
Unrelated Aﬂ:lcal

35

1.01% 0.11%

M < 30 DAYS ™ No Complication

= Surgical = Medical = Unrelated Living patients

NATIONAL - SURG COMP <30 DAYS NATIONAL - SURG COMP >30 DAYS

M Minor M Major M No Complication ® Minor W Major M No Complication




C Diabetes Medications D Body-Mass Index
3.54 0.0+

§ Medical therapy

3.0 Medical therapy -2.0+
2.54
-4.0-
2.0+

-6.0+
1.54

~8.0 Sleeve gastrectomy

Average Number

1.04 Sleeve gastrectomy T
o

Change from Baseline

0.5+ 5
Gastric bypass

Gastric bypass

0.0

Month

Value at Visit Value at Visit

Medical therapy 2.8 : : ! z Medical therapy 36.4
Sleeve gastrectomy 2.4 X ; . J Sleeve gastrectomy 36.1
Gastric bypass 2.5 ) i Gastric bypass 37.1

A Glycated Hemoglobin B Glycated Hemoglobin According to Body-Mass Index
0.0+ 0.5+

~0.54 Medical therapy 0.0+ Medical therapy

(BMI, =35)
-0.54

|

{5

o
L

-1.0

-1.54 Medical therapy
(BMI, <35)
-2.0+ Surgical therapy

P<0.001 (BMI, <35)

(percentage points)
(percentage points)

Sleeve gastrectomy

Change from Baseline
Change from Baseline

P<0.001 Surgical therapy

Gastric bypass (BMI, =35)

Value at Visit Value at Visit

Medical therapy 9.0 8.5) 7.1 (6.8) 7.5 (6.9) 7.7 (7.3) 8.4 (7.6) Medical <35 BMI 7.2(6.8) 7.9 (6.9) 8.1 (7.8)
Sleeve gastrectomy 9.5 (8.9) 6.7 (6.4) 6.6 (6.4) 6.8 (6.8) 7.0 (6.6) Medical =35 BMI 7.1(6.8) 7.2(6.7) 8.5 (7.3)
Gastric bypass 9.3 (9.2) 63 (6.2) 6.3 (6.1) 6.5 (6.4) 6.7 (6.6) Surgical <35 BMI 6.7 (6.9) 6.6 (6.6) 7.1(6.7)
Surgical =35 BMI 6.4 (6.2) 6.4 (6.1) 6.7 (6.4)




Conclusions

Do you suppose rapid eye movement counts as exercise?




Health Cost Saving

5% weight reduction:
BMI 30: R700/y

BMI 35: R5280/y
BMI 40: R20137/y

To save S 10 000 000/y

Need to lower BMI by 5% in 14 500 people living
with BMI at 30

Need to lower BMI by 5% in only 100 people
living with BMI at 40




' OBESITY is very complex, and requires understanding

More needs to be
done to debunk
the myths and
stereotypes that
shape the
attitudes of

health
professionals




' Prevalence of overweight and obesity NAT mN

Self-assessment vs. reality
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