PERIOP

MICHAEL VELTMAN

CRATIVE W

MBBS FANZCA FASE FFPMANZCA

|lGHT
=N T




—G—~

PainScience

DISCLOSURES

® Pain Specialist
® Salaried WA Health & Joondalup
® Director PainScience
® Adjunct Academic Appointments
® UWA/NDU/Curtin
® Don't accept honorariums, travel or accomodation from industry
® Do accept education/food/wine

® No financial relationships with anything discussed here
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OUTLINE

) Conventional approach to weight management
) Incretin therapies
) Current agents

) Future developments



CONVENTIONAL
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VWHY DO THIS?

.

Proportion of people in each age group with chronic
pain interfering with activities of daily living, obesity /
morbid obesity (BMI), and both (95% CI)
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Chronic pain interfering with activities of daily living  Obesity / morbid obesity = Pain and obesity

Fig. 1 In 2616 randomly selected community members, proportions with chronic pain interfering with activities of daily living, obesity and both

ALLEN ET AL. BMC PuBLIC HEALTH (2016) 16:1034 DOI 10.1186/s12889-016-3696-3
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VWHY DO THIS?

Obesity Is treatable

It Is @ major contributor to pain issues

It tends to get ignored
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METABOLISM

Energy sensing is done at a cellular

CORK GK, THOMPSON | AND SLAWSON C (2018) REAL TALK: THE INTER-PLAY BETWEEN THE MTOR,
AMPK, AND HEXOSAMINE BIOSYNTHETIC PATHWAYS IN CELL SIGNALING. FRONT. ENDOCRINOL.
9:522.D0I: 10.3389/FEND0O.2018.00522
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—“NERGY SENSING MECHANISMS

Low energy - AMPK activates.

Cellular function slows down

High energy mTOR activates
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VWHAT ABOUT HIGHER FUNCTIONS?

Hypothalamic AMPK Is a major mediator of energy balance.

Activation leads to:

- Induced appetite
- Decreasing thermogenesis and basal metabolic rate
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DECREASING HYPOTHALAMIC AMPK

GLP-|

Produced by neurons in nucleus solitary tract. suppresses appetite.

Inhibits AMPK activation with fasting




CONVENTIONAL

DIET AND EXERCISE
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TS JUST MATH, RIGHT?

ls body weight controlled by the combination of:

Body weight change = Total calorific intake - Energy expenditure

To lose |Kg of body fat you need a deficit of
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DIET - VWHAT YOU EAT.

Lots and lots of diets out there.

Calorie restriction

Built on the idea that all calories are equal.
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~FOOD PYRAMID

Swedish origin in 19/0’s . N

Fat
B Unrefined Carbohydrate
Free sugars (maximum)

Driven by high food prices

Basic foods that were cheap

Supplemental foods that were nutritious
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DIET - VWWHEN YOU EAT

JAMA NETWORK OPEN. 2023;6(10):E2339337.DOI:10.1001/JAMANETWORKOPEN.2023.39337
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—XERCISE

Exercise alone probably doesn't work.

Its good for you in lots of other ways

So what if you add in exercise plus diet?




| HE BIGGEST LOSER
EAT LESS, MOVE MORE

The Biggest Loser Diet
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EVIDENCE FOR DIET

Real world diet programs usually get about six months:

o —— o el gy ke

The Blggest Loser Diet

Reduce Calories BE ST
Increase Exercise
Eat Less, Move More -D | ETS

The Biggest Loser

2015 Rankings
— #3 Weight [oss
—#11 Overall

“NBC never does a reunion. Why? We're all fat again™



METABOLISM SLOWS
BIGNAN

Every single person who entered the
biggest loser slowed their metabolism

Average was /00 cal/day reduction.

Everyone feels awful.
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-XERCIS
201 3 GUIDELINE FOR ORESITY MX

Exercise with reduced calorie diet and behaviour therapy.*

Short term weight loss of 8 kg (5-10% total body weight)

Long term weight gain of |-2 Kg/year after first year.

MWWIM

CIRCULATION. 2014 JUNE 24; 129(25 SuppL 2): S102-S138.
DOI:10.1161/01.CIR.0000437739.71477 .EE.



OUTCOME DATA

A Body Weigh: Change from Baseline by Wezk, Observed In-Trial Data
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SO HOW DO WE MANAGE OBESITY!?

B
We tell everyone to eat less and Decreased Metabolism

kcal/day)
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J Clin Endocrinol Metab, 2012 Jul,97(7):2489-96
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BARIATRIC SURGERY

Very effective in controlling T2DM

ONG TERM RESULTS
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OBESITY SURGERY (2019) 29:3—14 HTTPS://DOI.ORG/10.1007/s11695-018-3525-0
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MEDICATIONS

Phentermine (Duromine) - similar to amphetamine

- releases dopamine, typically 5-10% body weight loss

Significant side effects
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ORLISTAT

Inhibrts gastric and pancreatic lipase

- Prevents breakdown of triglycerides in intestine

- Prevents about 30% of dietary fat from being absorbed
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SGLT-2 INHIBITORS

Introduced for T2DM (loss of 50-100g urinary glucose)

-Very effective diuretics.

- Can improve diastolic failure




HYPOTHALAMIC VWEIGHT REGULATION
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BUPROPION/NALTREXONE

Naltrexone 8mg/Bupropion 90mg (ii BD). (32/360mg daily)

Half of patients lose >5% TBW (Half don't)

o DORA plaeb:
- SOR4 dacsbo

Most studies show 5-8% TBW loss

V/elcht change from bageline, %

!!!!!!!!!!!!

NALTREXONE/BUPROPION FOR OBESITY: AN INVESTIGATIONAL COMBINATION PHARMACOTHERAPY
FOR WEIGHT LOSS. SONJA K. BILLESA, PUSPHA SINNAYAHB, MICHAEL A. COWLEY
HTTP://DX.DOI.ORG/10.1016/).PHRS.2014.04.004
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GLP-1 RECEPTOR AGONISTS

Many available:

Exenatide / Dulaglutide / Liraglutide / Semaglutide

(Also Lixisenatide, albiglutide, efpeglenatide)

‘Mimic Glucagon Like Peptide to produce:




INCRETIN SAFETY

N ENGL | MED 2016;375:1834-44.
DOI: 10.1056/NEJMOA1607 141

Event

Adverse event
Scrious adverse event |
Severe adverss svent

Adverse event leading to treatment
diceanti#uatior

Nausea
Vom ting
Diarrhea
Gastrointestinal disorde-]
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Semaglutide

05mg
(N-826)
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18(2.2)
14 (L.7)
15 (1.3
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7105
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o (C.7)
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0

10mg
(N -822)

0.5 mg
(N-824)

number of pevienis (pxreent)
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18 4 6)
23 (28)
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CARDIAC INCRETIN EFFECTS

il DECREASED CARDIOVASCULAR RISKS
+ Inflammation Benefits probably not just due to improvement

Body weight

‘ ?',“TOSQY;f‘abi"W g - Small decrease in systolic BP (1 3 mmHg)
» Triglycerides N—

» Postprandial lipids
* Liver fat

HbA1c

In glycemic control, but includes this.

- Reduced inflammatory markers (TNF/ILI,6)
- Reduced macrophage activation
Vasculature - Reduced hosprtal admissions

rd
-

i CONVENTIONAL THERAPY
Insulin/Sulphonylureas T cardiac risk & mortality

Outcomes from CV trials

§ MACE

§ All cause mortality
§ Cardiovascular mortality
§ Myocardial infarction

§ Stroke

CARDIOVASCULAR RESEARCH (2023) | 19, 886—904
HTTPS://DOI.ORG/10.1093/CVR/CVACI |2



OTHER EFFECTS

Unfiltered & ./ RENAL EFFECTS IN TYPE 2 DIABETES
2 Wil Reduction of macroalbuminuria

.\
y
!
\‘.
L\ >

Potential slowing of early diabetic renal disease

Most evidence is for slowing early onset of
renal disease. Benefit in late disease is Imited.

Filtered Qv: N ) RETINOPATHY
blood A NS May worsen if already present.

Ureter —

FUrine exits

to bladder

CARDIOVASCULAR RESEARCH (2023) | 19, 886—904
HTTPS://DOI.ORG/10.1093/CVR/CVACI |2



Table 2 Summarizes the key results from eight CVOT trials

GLP-1 RA

Lixisenatide
Liragl tide

Semaglutide
oW

Oral
sernaglutide

Exenazide OW

Albiglutide
o

Dulagutide
oW

Efpeglenatide

Trial N

ELIXA 6068
(Referenze®™)

LEADER 934)
(relere Kcs))

SUSTAIN-b6 3297
(Reference®’)

PIONEER-6 3183
(Relae |;.c82)

EXSCEL 14752
(Keterence®’)

HARMONY OUTCOMES 9463
(Reference®)

REWIND 91
(Reference®)

AMPLITUDE-O ireference™) 4075

Follow-up Baseline

(ycars)

21

HbA1c (%)

MACE
HR (95% CI)

102/0.89-1.17)

P=0.776
0.87(0.78 0.97)
F=0.015
0.74(0.58-0.95)
P=0.016
0.79(0.57-1.11)
P=0.17
051/0.83-1.00)
P=0.061
0.78(0.68-0.90)
P = 0.0006

0.88(0.79-0.99)
P=003

0.73 (0.58-0.92)
P =0.007

CYD
mortalitct

HR (95% C1)

0.98().78-1.22)
P=085
0.78(0.66 0.93)
P=0.007
0.98(065-148)
P=092
0.49(0.27-0.92)
P=0.02
0.88(2.76-102)

P =00%6

093

(0.79-1.19)
?=058
0.91(J./8-106)
P=021

0.72 'C.50-".03)
=007

Fatal or non-fatal

myocardial infarction
HR (95% CI)

103(087-1.42)
P=071
0.86(0.75-1.00)
P=0.046
081(057-1.16)
P=02%
104(0.65-1.€6)
P=049
097(085-1.10)
P=062
0.75(0.61-0.90)
P=0.003

095(0./9-1.16)
P=063
075 (0.54-1.05)
P=009

Fatal or non-fatal
strolke

HR (95% Cl)

1.12i0.79-" 58)
P=(.54
0.86 (0.71 1.06)
P=C(.16

0.6510.41-7.03)
P=( (&%
0.76(0.37-.56)
P=CA43
0.85/0.70-1.03)
P=(.095
0.86/0.66-."4)
P=C.30
0.76(0.62-0.94)
P=0.01

0.74 (0.47-117)
P=0.19

All-cause
mortality

HR (95% CI)

0.94(0.78-113)
?=050
0.85(0.74-0.97)
P=0.02
1.05(0.74-150)
=079
0.51(0.21-0.84)
P =0.008
0.86(0.77-0.97)
P=0.016
0.95(0.79-101)
=004

.70 1080-402)
P=0067

0.78 {0.58-1.06)
=011

CARDIOVASCULAR RESEARCH (2023) | 19, 886—904

HTTPS://DOI.ORG/10.1093/cVvR/cVACI | 2
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SEMAGLUTIDE - PRESCRIBING

Once weekly subcutaneous injection Img - 2.4mg

| B Body Weight Change from Baseline by Week, Observed On-Treatment Data

¥ Placebo

Change from Baseline (%)

e S— Semaglutide

1 1 1 | |

]
28 36 44 52 60 63

Weeks since Randomization

No. at Risk
Placebo 655 647 637 613 607 593 576 555 529 520 514 499
Semagiutide 1306 1283 1259 1225 1206 1193 1176 1166 1135 1115 1100 1059

ONCE-WEEKLY SEMAGLUTIDE IN ADULTS WITH OVERWEIGHT OR OBESITY
DOI: 10.1056/NE|M0oA2032183




TWINCRETINS - [ IRZEPATIDE

Dual agonist at GLP-1 and Glucose dependent i
polypeptide (GIP) receptors.

25 mg/ 5mg/75mg/ 10mg/ |12.5mg/ 15mg M
mounjaro

Pricing

ity Australia Recommended Retail Prices (RRP) for Mounjaro per 4 vials:®

Mounjaro Dose 25mg 7.5mg 10 mg

RRP

(for & vials)" $515 £515




B Percent Change in Body Weight by Week (efficacy estimand)

Percent Change in Body Weight

Overall mean baseline weight=104.8 kg

0__'”‘ ______________________________________________________
|
- 2 o o - — —f5— — O - - ':I‘ — — 24 -3.1
—4 \ Placebo
8 —
—12 —
Tirzepatide,
S mg ~15.0
—16 — -16.0
Tirzepatide,
-19.5
—20— Tirzepatide, 10 mg %
15 mg L4 —20-2
—22.5
—24 I ] 1 I ] ] I ] 1 | ] /;/ 1
O 4 8 1216 2024 36 48 60 72 TRE

Weeks since Randomization

TIRZEPATIDE ONCE WEEKLY FOR THE TREATMENT OF OBESITY

DOI: 10.1056/NEJM0A2206038
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VWHAT'S IN THE PIPELINE

Orforglipron - Non peptide agonist

Retatrutide - Triple G agonist
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ORFORGLIPRON

Non-peptide GLP-| Agonist

Recently safety trials look promising

Doesn't need to be refrigerated
Can be taken orally

¥



Pai T | DC] “ﬁ"

b

Placebo Orforglipron, 12 mg Orforglipron, 24 mg W Orforglipron, 36 mg M Orforglipron, 45 mg
(N=48) (N=44) (N=51) (N=56) (N=57)
- Percentage Change in Body Weight (efficacy estimand) B Absolute Change in Body Weight (efficacy estimand)
Overall mear body weignt at baseline, 109 kg Overall mean body weignt at baseline, 109 kg
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ORFORGLIPRON WEIGHT LOSS

DAILY ORAL GLP-I RECEPTOR AGONIST ORFORGLIPRON FOR ADULTS WITH OBESITY
DOI: 10.1056/NEJM0OA2302392




RETATRUTIDE

Triple G agonist:
GLP-1, GIP and Glucagon agonist

(AEEA)-y-Glu-C20 diacid




:

Placebo Retatrutide,

1mg

Retatrutide, Retatrutide, B Retatrutide, B Retatrutide,

4 mg (ID, 2 mg) 4 mg (ID, 4 mg) 8 mg (ID, 2 mg) 8 mg (ID, 4 mg)

B Retatrutide,
12 mg (ID, 2 mg)

A Changes in Body Weight

Percentage Change

0_ ___________________________________________________________
21
_.5—
-10- -8.7
-154 _16.3
-17.8
_20_.
-21.7
-23.9
-254 _24.2
_30 | | | 1 | | | | |
01 4 8 12 16 20 24 36 48

Weeks since Randomization

RETATRUTIDE WEIGHT LOSS




Placebo Retatrutide, Retatrutide, Retatrutide, e Retatrutide,

S .“‘

PainScience

il

s

-m— Retatrutide, —a— Retatrutide,

1 mg 4 mg (ID, 2 mg) 4 mg (ID, 4 mg) & mg (ID, 2 mg) 8 mg (ID, 4 mg) 12 mg (ID, 2 mg)

A Participants with BMI of <35

Percentage Change in Body Weight
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|
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|
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B Participants with BMI of >35

N — T
1l 4 & 12 16 20 24 36 43

Weeks since Randomization

T
1

1
4

1

-3

1 I I | |

12 16 20 24 36 48

Weeks since Randomizatian

SUB GROUP ANALYSIS

TRIPLE-FHORMONE-RECEPTOR AGONIST RETATRUTIDE FOR OBESITY — A PHASE 2 TRIAL
DOI: 10.1056/NEJM0A2301972
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NEWER AGENTS

Pemvidutide - GLP-1| and glucagon agonist

Doesn’t reduce blood glucose

Causes weight loss, lipid reductions and improves non-alcoholic fatty liver
Has passed phase | trials.
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CAGRISEMA

Combination of Semaglutide with Cagrilintide (Amylin agonist)

Very effective control of blood glucose - 75% achieved HbAIC < 6.5%

Higher rates of adverse gastrointestinal events, usually mild

Improvement in blood pressure, lipids and CRP
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SUMMARY

) Conventional approach to weight management
) Incretin therapies
) Current agents

) Future developments



