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CONVENTIONAL 
APPROACHES



WHY DO THIS?

ALLEN ET AL. BMC PUBLIC HEALTH (2016) 16:1034 DOI 10.1186/S12889-016-3696-3 



WHY DO THIS?

Obesity is treatable
It is a major contributor to pain issues

It tends to get ignored



WEIGHT REGULATION



METABOLISM

Energy sensing is done at a cellular 
level

Hexosamine biosynthetic pathway uses 
3-5% of cellular glucose

mTOR -> cell proliferation (C1) cell 
survival (C2).  Activated by amino acids and 
insulin.

AMPK -> inverse response to ATP levels

CORK GK, THOMPSON J AND SLAWSON C (2018) REAL TALK: THE INTER-PLAY BETWEEN THE MTOR, 
AMPK, AND HEXOSAMINE BIOSYNTHETIC PATHWAYS IN CELL SIGNALING. FRONT. ENDOCRINOL. 

9:522. DOI: 10.3389/FENDO.2018.00522 



ENERGY SENSING MECHANISMS

Low energy - AMPK activates.
Cellular function slows down

High energy mTOR activates
Cells grow and divide. (Normal and cancer cells)

Inflammatory effects

This is seen in every cell in every complex 
(multicellular) organism.



WHAT ABOUT HIGHER FUNCTIONS?

Hypothalamic AMPK is a major mediator of energy balance.

Activation leads to:
- Induced appetite

- Decreasing thermogenesis and basal metabolic rate

Hypothalamic neurons in the arcuate nucleus release
Neuropeptide Y (hunger) 
Pro-opiomelanocortin (saiety)



DECREASING HYPOTHALAMIC AMPK

GLP-1
Produced by neurons in nucleus solitary tract. suppresses appetite.

Inhibits AMPK activation with fasting

Insulin
Central administration of insulin produces satiety.

Insulin resistance in the brain leads to hyperphagia.



CONVENTIONAL
DIET AND EXERCISE



ITS JUST MATH, RIGHT?

Is body weight controlled by the combination of:
Body weight change = Total calorific intake - Energy expenditure 

To lose 1Kg of body fat you need a deficit of
Around 7700 calories (Approx 32000-40000 kilojoules)

So over 40 years, to stop a 40 Kg weigh gain (1Kg/year)
Reduce calories by 21per day.



DIET - WHAT YOU EAT.

Lots and lots of diets out there.
Calorie restriction 

Built on the idea that all calories are equal.

Healthy Eating Diets

Food pyramid

Low carbohydrate diets

Mediterranean / Keto / Atkins / Low GI index



DIET



FOOD PYRAMID

Swedish origin in 1970’s
Driven by high food prices

Basic foods that were cheap

Supplemental foods that were nutritious

Adopted worldwide
Heavily modified by industry



DIET - WHEN YOU EAT

Time restricted feeding & 
Intermittent fasting

3-4 Days fasting per month

5:2 fasting  (calorie restricted days)

16:8 time restricted feeding

Probably best to not eat in the evening.

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



EXERCISE

Exercise alone probably doesn’t work.
Its good for you in lots of other ways

So what if you add in exercise plus diet?



THE BIGGEST LOSER
EAT LESS, MOVE MORE



EVIDENCE FOR DIET

Real world diet programs usually get about six months:

Eat less, move more.



METABOLISM SLOWS 
DOWN
Every single person who entered the 
biggest loser slowed their metabolism

Average was 700 cal/day reduction.

Everyone feels awful.



EXERCISE
2013 GUIDELINE FOR OBESITY 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 1-2 Kg/year after first year.

High intensity exercise / medically supervised very low calorie *
14 to 21kg loss over 11-14 weeks, weight regain 3 to 4 Kg over 6 months

Low to moderate intensity lifestyle interventions have not been 
shown to be effective *

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

* High level of evidence



OUTCOME DATA



SO HOW DO WE MANAGE OBESITY?

We tell everyone to eat less and 
exercise more

We know that the evidence base is 
that this will fail

Then we blame the patient for failing 
a treatment we have prescribed that 
lacked evidence for long term 
efficacy.



SURGERY



BARIATRIC SURGERY

Very effective in controlling T2DM

Published data
Gastric Bypass 56.7% TBW

Gastric Banding 45.9%

Sleeve Gastrectomy 58.3%

Diabetic control occurs before 
significant weight loss

OBESITY SURGERY (2019) 29:3–14 HTTPS://DOI.ORG/10.1007/S11695-018-3525-0 

GASTRIC BAND LONG TERM RESULTS



LESS COMMON
& OLDER AGENTS



MEDICATIONS

Phentermine (Duromine) - similar to amphetamine
- releases dopamine, typically 5-10% body weight loss

Significant side effects
hypertension, tachycardia

rarely stroke, angina, cardiac failure

pulmonary hypertension, cardiac valve disease

CNS overstimulation

GI effects - Nausea and vomiting



ORLISTAT

Inhibits gastric and pancreatic lipase
- Prevents breakdown of triglycerides in intestine

- Prevents about 30% of dietary fat from being absorbed

Poorly absorbed - mostly GI side effects
- Steatorrhoea (common) Renal injury (rare) Liver injury (very rare?)

Small weight loss (3-4%)



SGLT-2 INHIBITORS

Introduced for T2DM (loss of 50-100g urinary glucose)
- Very effective diuretics. 

- Can improve diastolic failure

- Protect against renal disease progression

Small weight loss effect (1-3 Kg in most studies)

Side effects due to local irritation/infection

Major issues with fasting and surgery 
(Euglycaemic ketosis)



HYPOTHALAMIC WEIGHT REGULATION

Based on research that looked at 
central regulation of satiety



BUPROPION/NALTREXONE

Naltrexone 8mg/Bupropion 90mg (ii BD). (32/360mg daily)
Half of patients lose >5% TBW   (Half don’t) 

Most studies show 5-8% TBW loss

Quarter of patients lose >10% TBW

Significant side effect profile
Nausea/Constipateion/Headache/Vomiting

Possible issues with blood pressure, heart rate and seizures

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/J.PHRS.2014.04.004



INCRETIN THERAPY



GLP-1 RECEPTOR AGONISTS

Many available:
Exenatide / Dulaglutide / Liraglutide / Semaglutide 

(Also Lixisenatide, albiglutide, efpeglenatide)

Mimic Glucagon Like Peptide to produce:
Reduction in glucagon and hepatic gluconeogenesis 

Reduction in appetite and gastric emptying, reduced calorie intake.

Improved diabetic control

Reduced HbA1C & preserved hypoglycaemic responses



INCRETIN SAFETY

Side effects are common but safety 
is high.

Many side effects shared with placebo

GI side effects are more common

Severe adverse reactions are probably 
overstated

N ENGL J MED 2016;375:1834-44. 
DOI: 10.1056/NEJMOA1607141 



SEMAGLUTIDE OUTCOMES

N ENGL J MED 2016;375:1834-44. DOI: 10.1056/NEJMOA1607141 



CARDIAC INCRETIN EFFECTS
DECREASED CARDIOVASCULAR RISKS
Benefits probably not just due to improvement 
in glycemic control, but includes this.
- Small decrease in systolic BP (↓ 3 mmHg)
- Reduced inflammatory markers (TNF/IL1,6)
- Reduced macrophage activation
- Reduced hospital admissions

CONVENTIONAL THERAPY
Insulin/Sulphonylureas ↑ cardiac risk & mortality

CARDIOVASCULAR RESEARCH (2023) 119, 886–904
HTTPS://DOI.ORG/10.1093/CVR/CVAC112



OTHER EFFECTS
RENAL EFFECTS IN TYPE 2 DIABETES
Reduction of macroalbuminuria
Potential slowing of early diabetic renal disease

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

RETINOPATHY
May worsen if already present.

CARDIOVASCULAR RESEARCH (2023) 119, 886–904
HTTPS://DOI.ORG/10.1093/CVR/CVAC112



CARDIOVASCULAR OUTCOMES

CARDIOVASCULAR RESEARCH (2023) 119, 886–904
HTTPS://DOI.ORG/10.1093/CVR/CVAC112



CURRENT AGENTS



SEMAGLUTIDE - PRESCRIBING

Once weekly subcutaneous injection 1mg - 2.4mg 

ONCE-WEEKLY SEMAGLUTIDE IN ADULTS WITH OVERWEIGHT OR OBESITY 
DOI: 10.1056/NEJMOA2032183 



TWINCRETINS - TIRZEPATIDE

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

Probably more of a GIP agonist than a GLP-1

Similar safety profile to GLP-1 agonists.

Currently available in vial form - weekly subcutaneous injection: 

2.5 mg / 5mg / 7.5mg / 10mg / 12.5mg / 15mg



TIRZEPATIDE WEIGHT LOSS

TIRZEPATIDE ONCE WEEKLY FOR THE TREATMENT OF OBESITY 
DOI: 10.1056/NEJMOA2206038 



FUTURE DEVELOPMENTS



WHAT’S IN THE PIPELINE

Orforglipron - Non peptide agonist

Retatrutide - Triple G agonist

Other Twincretins (GLP-1/Glucagon)

Amylin agonists 



ORFORGLIPRON

Non-peptide GLP-1 Agonist
Recently safety trials look promising

Doesn’t need to be refrigerated

Can be taken orally
Half life 29-49 hours

Once daily dose



ORFORGLIPRON WEIGHT LOSS

DAILY ORAL GLP-1 RECEPTOR AGONIST ORFORGLIPRON FOR ADULTS WITH OBESITY 
DOI: 10.1056/NEJMOA2302392 



RETATRUTIDE

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

Higher efficacy in weight loss
May have more side effects (⬆HR)

Safety profile still appears similar to other incretin therapies



RETATRUTIDE WEIGHT LOSS



SUB GROUP ANALYSIS

TRIPLE–HORMONE-RECEPTOR AGONIST RETATRUTIDE FOR OBESITY — A PHASE 2 TRIAL 
DOI: 10.1056/NEJMOA2301972 



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 1 trials.

9-10% body weight loss at 12 weeks.



CAGRISEMA

Combination of Semaglutide with Cagrilintide (Amylin agonist)
Very effective control of blood glucose - 75% achieved HbA1C < 6.5%

Higher rates of adverse gastrointestinal events, usually mild

Improvement in blood pressure, lipids and CRP

Weight loss at 32 weeks 15.6% TBW 
Compared with semaglutide 2.4mg weekly alone 5.1% TBW

Cagrilintide is also a calcitonin receptor agonist



SUMMARY

Conventional approach to weight management
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