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Learning Objectives
●
●
●

Review the brain and obesity
Discuss current and future weight loss medications
Highlight common questions and my concerns with weight loss medications

Let’s Dive In
Obesity
●

70% genetically conferred
○

●

Majority of these are in your brain - Appetite System
○

●

Genes that are passed down from your mom and dad
Weight is determined and regulated here

Three Parts of the Brain:
○
○
○

Homeostatic System - The Gatekeeper
Motivation System - The Go Getter
Executive Functioning System - The Sleepy Executive

https://www.youtube.com/watch?v=VEJ6c5emPE8

A Collision?
Our Appetite System:
●
●

Developed 30,000 years ago when food was scarce
Provided the motivation to go out and find food; required a great deal of work

Modern Environment:
●
●

Food is not scarce
Food is engineered to taste as amazing as possible; as quick and as easy as possible
○

●
●

Large portions, ultra processed, high fat, salt, and sugar

We no longer have to work for it
We are bombarded with societal ideas that ‘skinny’ = healthy

The Gatekeeper
Homeostatic System
●
●

Defends against fat-loss
Monitors a hormone called Leptin
○
○

●

Leptin decreases then the Gatekeeper sounds an alarm
○

●

Leptin is produced by our fat cells
Fat-loss = decrease in leptin
30,000 years ago fat-loss was a bad thing - food was scarce

Alarm notifies The Go Getter

The Go Getter
Motivational System
●

Our hedonic system
○

●

Motivates us to seek out food, pleasure, rewards, etc.

Wanting
○
○
○

Cravings, desire, impulses
If we did not want to find food/pleasure 30,000 years ago we would not be here today
Acts like a wave - it rises, then crests and falls

The Go Getter
Motivational System
●

Wanting is created through Learning
○
○

●

High sugar, salt, fat food + Environment = Associative Learning
■ Ie. Chips + Sitting on the couch, watching TV, at night, after work
‘Chunks’ things together
■ Then sitting at home, watching TV….The Go Getter, ‘Hey, we should be eating chips…’
■ Creates a wave of wanting, or craving for chips

Note: Greater Pleasure = Faster Learning = Greater Wanting/Cravings

Problem?
●
●
●

Actions of the Go Getter and Gatekeeper happen without us even knowing it
Unconscious - Primal Brain?
No choices are made here…
○

●

You don’t say, ‘I choose to want X.’

Go Getter just sends a wave of Wanting to the next system….

The Sleepy Executive
The Executive System
●
●
●

All of our decisions and choices are made here
Conscious - Modern Brain?
Technically made of 2 parts:
○
○

Sleepy Executive
Autopilot

Wave of Wanting Arrives
Autopilot
●
●

Generates immediate and automatic thoughts
Permission thoughts
○
○
○

●

‘It has been a long day. I deserve to have some chips.’
‘We fell off the wagon. So what does it matter?’
‘I exercised today so I can eat more.’

Most of our decisions are made based on these thoughts
○

Especially if our Sleepy Executive is asleep

Not always sleeping…
The Sleepy Executive
●
●
●

Slows things down and allows you to deliberate and weigh the consequences
Realizes that the permission thoughts are incorrect
Can generate Future Thoughts
○
○
○

●

‘I am not actually hungry.’
‘I don’t need this, I am just bored.’
‘Eating this isn’t in the direction of what I really want.’

Our only line of defence against a wave of wanting and our autopilot

Obesity is a Disease?
●

Genetic Differences in:
○
○
○

●

Gatekeeper
■ More sensitive to weight loss
Go Getter
■ Larger wave of wanting
Sleep Executive
■ Sleepier

Mostly inherited, centered in the brain, influenced by
the environment, and gets worse over time

Treatment
1)

Behavioural Therapy
a)

2)

Medications
a)

3)

Skills to keep the Sleepy Executive awake, and can help with the Gatekeeper and Go Getter
Helps us to manage the Gatekeeper and Go Getter, and ultimately makes the job of the Sleep
Executive easier

Surgery

Obesity Medications
●
●
●

Research has had a number of ups and downs
Many agents have been recalled due to causing adverse effects
Obesity not being classified as a chronic disease

Obesity Medications
Goals
●
●
●
●
●

Help the Gatekeeper chill out
Reduce the wave of wanting from the Go Getter
Reduce Autopilot thoughts
Keep the Sleep Executive Awake
Increase metabolic rate?

A Brief History
Started in the 1930s
●

2,4 - Dinitrophenol (DNP)
○
○
○
○

Mitochondrial uncoupler?
Disrupts how your body stores and uses energy
Energy is lost as heat vs. being used efficiently
■
Ex. Driving your car
Never approved by health authorities

Problem:
●
●
●

Uncontrolled increases in body temperature
‘Cook from the inside out’
Number of people have died due to this medication

A Brief History
In the 1960s
●

All weight-loss drugs approved at the time were amphetamine (stimulant) based
○
○

Known to suppress appetite
Phenetramine was one of these molecules and is still available - more to come

Problem:
●
●

Can be addictive
Lead to dangerously high blood pressure

Lead to a drought of weight of weight loss medications coming to market.

A Brief History
Until 1996
●

Dexfenfluramine was approved by the FDA
○
○

●

Stronger version Fenfluramine
Appetite suppressant that worked by decreasing serotonin in the brain

Famous combo of Phenetramine and Fenfluramine called Phen-Fen

Problem:
●

Phen-Fen caused damage to heart valves
○

Fenfluramine and Dexfenfluramine were then taken off the market

A Brief History
Things got messy for a few years….
●
●
●

1997 - Meridia (Sibutramine) approved by the FDA and pulled in 2010 due to an increased risk of
heart attack
2006 - Rimonabant approved in Europe. Acted the cannabinoid receptors but in 2008 was removed
from the market due to an increase of suicidal ideation
2012 - Belviq (Lorcaserin) approved by the FDA but was pulled in 2020 due to an increased risk of
cancer

Many issues with medications slowed research and drug development. As well the drugs were not all that
effective leading to ~5% weight loss from baseline and quick weight regain once the medications were
stopped.

Good News…..
●
●
●

Strict safety standards and criteria became paramount to bring a weight-loss
drug to market
Shift from acute weight loss treatment to chronic disease management
Needed effective agents that were safe for long term use

Goals of Therapy
●

Health
○

●

Weight loss of 5-10% from baseline
○

●

Improvements in heart disease, high blood pressure, fatty liver, cancers, diabetes

Weight loss >10% from baseline
○
○

●

Always #1 priority

Improvements continue and can lead to things such as remission of diabetes
Harder to maintain long term

Weight Maintenance
○

Long term success is considered weight-loss and maintenance >5 years

Xenical (Orlistat)
●
●
●

Approved in 1999 by the FDA
Blocks the absorption of fat in the GI tract
One of the first medications that can be taken long-term

Effectiveness:
●

Over a 24-week placebo controlled trial lead to 5.63% weight-loss from
baseline compared to 2.3% in the placebo group

Xenical (Orlistat)
Problem:
●

Side effects
○

Flatulence, anal leakage, diarrhea, oily diarrhea, stomach cramps

My Experience?:
●
●

I have yet to prescribe it
Colleagues have used it and had success - recommend only using it with
people who have issues with constipation

Qsymia (Phentermine/Topiramate ER)
●
●

Two older drugs
Phentermine (Apidex)
○
○
○

●

Oldest weight-loss medication still on the market (Part of phen-fen, but not the bad part)
Used for Obesity (usually short term)
CNS stimulant - increases norepinephrine release (Fight or Flight)

Topiramate (Topamax)
○
○
○

Used for seizures, headaches/migraines, alcohol use disorder, obesity, binge
eating disorder
Called the California Drug
Multiple sites of action - GABA receptors, and increases dopamine release?

Qsymia (Phentermine/Topiramate ER)
CONQUER Trial - BMI >27 + 2 or more concurrent conditions

Qsymia (Phentermine/Topiramate ER)
EQUIP Trial - BMI >35

Qsymia (Phentermine/Topiramate ER)
Effectiveness:
●
●

Average ~5-10% weight loss from baseline compared to placebo
Other data shows less impressive results

Problem:
●
●

Side effects - increased blood pressure, cognitive dysfunction, mood changes
Lots of drug interactions

My Experience?:
●

None - Not available in Canada likely never will be

Contrave (Bupropion/Naltrexone)
●
●

Two older drugs
Bupropion (Zyban/Wellbutrin)
○
○

●

Used for depression, ADHD, and smoking cessation
NDRI (Norepinephrine and Dopamine Reuptake Inhibitor)

Naltrexone (Revia)
○
○

Used for opioid and EtOH dependence
Opioid Antagonist (Blocks the Opioid Receptors)

Contrave (Bupropion/Naltrexone)
●
●
●
●

Together they seem to have a synergistic effect in weight loss
Decreases appetite (Gatekeeper sensitivity)
Decreases cravings (Reduces wave of wanting)
Decreases liking of food?

Contrave (Bupropion/Naltrexone)

Contrave (Bupropion/Naltrexone)
Effectiveness:
●

●

In two, 56-week placebo controlled trials
Contrave lead to 5.2-8.1% weight-loss
from baseline compared to the placebo
group
These results were more pronounced in
COR-BMOD trial which included intensive
behavioral therapy

Contrave (Bupropion/Naltrexone)
Problem:
●
●

No opioids, previous seizure disorders, kidney issues,
or high blood pressure
Side effects - Constipation, mood changes

My Experience?:
●
●

Most people have some benefit
~15% of people it works really well

Saxenda (Liraglutide)/Wegovy (Semaglutide)
●
●

Saxenda approved in 2014; Wegovy approved in 2021
GLP-1 Receptor Agonists
○

●

Decreases the wave of wanting from the Go Getter; Helps the Gatekeeper chill out

Once daily vs. Once weekly injections

Effectiveness:
●

Saxenda vs. Wegovy in the STEP 8 Trial - Published Jan 2022

Saxenda (Liraglutide)/Wegovy (Semaglutide)

Saxenda (Liraglutide)/Wegovy (Semaglutide)

Saxenda (Liraglutide)/Wegovy (Semaglutide)
Effectiveness:
●
●

Saxenda 3mg daily ~6.4% from baseline
Wegovy 2.4mg once weekly ~15.8% from baseline
○

In the STEP 1 Trial ⅓ of participants lost >20% of weight from baseline

Problem:
●

Side effects - primarily GI in nature (nausea, heartburn, constipation, diarrhea, rarely vomiting)

My Experience?:
●
●

Wegovy is considerably more effective for both weight loss and blood sugars
Caveat is more side effects
○
○

Saxenda ~50% whether someone would have side effects
Wegovy ~90% of people experience some kind of side effect

One Piece of Anecdotal Experience
Three types of outcomes depending on the individual:
1)

Responders - Variable dietary patterns; Weight has NOT been a lifelong
issue; Slow and steady during adult life
a)

2)

Hyper-Responders - Consuming large amounts of calories (Emotional/Late
Night/Excess processed foods)
a)

3)

Weight comes off relatively easily; ~1lbs/week and usually sustainable

Weight seems to melt off; ~5-10lbs in a month and may or may not be sustainable depending
on reasons for large calorie consumption

Non-Responders - Yo-yo dieting for years; Weight has been a lifelong issue;
has lot and gained large amounts of weight
a)

May find minimal or no benefit with medication despite no appetite; Weight loss is an ordeal Stay tuned for my Soap Box

Common Questions?!

Do I have to take these medications for life?
●

Most people yes…
○

●

Obesity is a chronic, relapsing,
progressive disease

Whatever you do to lose the weight you
must maintain for the long-term….

Best diet to use while taking these medications?
●
●

Whatever diet that works for you….
Sustainability and consistency trump
everything else

Basic Principals:
●
●
●
●

Protein
Eat consistently throughout the day
Eating ENOUGH calories - more on this to
follow
Veggies

Are these medications SAFE?!
●
●
●

Short answer = Yes
We have a lot of experience/data with many of them
Many of the side effects are transient in nature - they will go away

Long-term:
●

Saxenda/Ozempic/Wegovy
○
○

●

Thyroid Cancer Risk is nill - specific cancer is Medullary Thyroid Carcinoma (MTC)
Pancreatic Cancer/Pancreatitis - Pancreatitis maybe; Pancreatic Cancer - No. New
meta-analysis by Zhang et al. shows neutral effect and some data shows protective effect

Orlistat/Contrave/Qsyima
○

Nothing concerning at present

Are these medications SAFE?!
NOTE:
●

Not everyone will tolerate these medications

If you are experiencing side effects that are affecting your quality of life (ie.
vomiting every meal) STOP the medication. The potential weight-loss is not worth
it!!
REMEMBER: Health is the #1 priority!

Future Therapies?
Tons of agents in the pipeline:
●

Tirzepatide - Similar to GLP-1s will likely come to market for diabetes in 2023
○

●

Cagrilintide - Semaglutide + Amylin analogue
○

●

Better than Ozempic/Wegovy? Maybe but tolerability is showing to be an issue
Amylin is another satiety hormone

Bimagrumab - Muscle wasting prevention drug?
○

Loss fat-mass and gain muscle mass…

Early Stage Research:
●
●

Safe metabolic uncoupling - like DNP but less of a BBQ
Psilocybin? - Magic Mushrooms for Obesity
○

Neonminds Biosciences Inc.

Hope is to replace bariatric surgery…

My Soap Box

My Soap Box
Eating Disorders (ie. Anorexia, BED, Bulimia):
●

Number of individuals with obesity also have an eating disorder
○
○

●
●

87% of individuals with Binge Eating Disorder also have Obesity
33% of individuals with Bulimia also have Obesity

Studies that looked these drugs did a terrible or limited job of screening for
eating disorders
Clinicians also do a terrible job of screening for eating disorders

Could this be leading to more harm?
●
●
●

Worsen their eating disorder?
Greater failure rate?
More blame on the individual

My Soap Box
How low can we go?!
●

No one is ensuring patients are acquiring adequate nutrition
○
○

●

I am hearing and seeing more patients with symptoms such as hair loss,
fatigue, low energy, rebound cravings, binging, and weight gain
○

●

1200 calories/day is not even enough to sustain a small toddler
These drugs make it easy to eat almost nothing

Many symptoms are similar to those found in patients who have undergone bariatric surgery
and those with severe eating disorders leading to malnutrition

Metabolic Adaptation
○

Limiting weight loss success and sustainability?

Brief Note on Metabolic Adaptation

Brief Note on Metabolic Adaptation

Silver Lining?

Eat More to Lose More?
●

Adequate Nutrition is VITAL
○

●

Not only for weight loss but to also make sure life does not suck more than it has too

Quick formulas to get started…
○
○
○

○
○

Calorie intake (for weight loss) = 12 x Goal Body Weight (lbs)
Protein intake = 1 x Goal Body Weight (lbs)
Ex. CW = 250lbs; GBW = 200lbs
■ Calorie intake = 12 x 200lbs = 2400cals/day
■ Protein intake = 1 x 200lbs = 200g
Aim to be within +/-100 calories consistently; More activity = more calories
GBW = an estimate or starting point

Go to my Youtube Channel for more details - Dr Dan - Weight-loss via Habit Mastery

Final Notes
●

Medications are safe and effective
○

●

Used in conjunction with lifestyle interventions
○

●
●

They can change an individual's life
Ie. Calorie reduced diets, exercise programs, behavioural interventions/therapy

Health should always be our #1 priority; Not the number on the scale
A tool in the tool box
○
○
○

Not a miracle
Tested in conjunction with lifestyle modifications such as calorie restriction, exercise programs,
and behavioral interventions
Calorie deficit is still necessary BUT we need to keep in mind adequate nutrition because….

Biology Always Wins

Orlistat
Drug Class

Liraglutide

Semaglutide

Naltrexone/Bupropion

Phentermine/Topiramate

Gastric and
Pancreatic Lipase
Inhibitor

GLP-1 Receptor
Agonist

GLP-1 Receptor Agonist

Opioid Receptor
Antagonist/Norepinephrine-Dopamine
Reuptake Inhibitor (NDRI)

CNS Stimulant/Augments appetite
and Satiety

120mg PO TID

3mg once daily,
SubQ

2.4mg once weekly, SubQ

16/180mg PO BID

15/92mg daily

≥30kg/m² or
≥27kg/m² +
Comorbidity

≥30kg/m² or
≥27kg/m² +
Comorbidity

≥30kg/m² or ≥27kg/m² +
Comorbidity

≥30kg/m² or ≥27kg/m² + Comorbidity

≥30kg/m² or ≥27kg/m² + Comorbidity

Contraindication

● Chronic
Malabsorption
Syndrome
● Cholestasis

● MEN2; MTC
● Pregnancy and
BreastFeeding

● MEN2; MTC
● Pregnancy and
BreastFeeding

● High blood pressure, severe kidney
or liver disease
● Seizure disorders or a history of
seizure disorders
● Bulimia and anorexia nervosa
● Use with opioids or OATs
● Pregnancy

●
●
●
●

Most Common
Adverse Events

● Oily spotting,
stool,
evacuation
● Flatus with
discharge
● Fecal urgency,
increased
defecation

● Nausea,
vomiting,
dyspepsia
● Diarrhea,
constipation
● Abdominal
pain

● Nausea, vomiting,
dyspepsia
● Diarrhea, constipation
● Abdominal pain

●
●
●
●
●

Maintenance
Dose
Indication

Nausea, vomiting
Diarrhea, constipation
Headache, dizziness
Insomnia
Dry mouth

Glaucoma
Pregnancy and Breastfeeding
History of Hyperthyroidism
Caution with heart disease as can
increase heart rate
● Use with MAOIs and other mental
health medications
Dry mouth
Constipation
Burning sensation in hands and feet
Cognitive dysfunction/Lapse in
judgement
● Mood changes
●
●
●
●

Medical Distillery

medicaldistillery.com
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