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HOW TO USE THIS GUIDE

This guide converts a long-form research narrative into a repeatable learning system. Every future PPl molecule guide

can use the same architecture, visual language, evidence labels, and memory devices.

o1 IDENTITY
What it is - and what it is not
02 PHYSIOLOGY
The normal system before the compound
03 MECHANISM
Target, pathway, and downstream logic
04 EVIDENCE
Cell, animal, and human evidence separated
05 RISK
Known concerns, unknowns, and translation limits
06 MONITORING
What a legitimate research framework would measure
07 PATIENT CONTEXT
Which phenotype might fit the biology
08 RECALL
Memory hooks, seven questions, and bottom line
EVIDENCE CELL = mechanistic CORE DISCIPLINE
CODE ANIMAL = organism-level preclinical Mechanism does not equal outcome. Unknown does
HUMAN = clinical translation not equal failed - and unknown does not equal proven.
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IDENTITY
One engineered peptide agonist with activity at GIPR, GLP-1R, and the glucagon receptor; it is not
three separately dosed drugs.

ARCHITECTURE
The receptor-activity ratio is part of the drug: efficacy and tradeoffs depend on how strongly each
pathway is engaged.

INPUT
GLP-1R and GIPR support satiation, incretin biology, glycemic control, and nutrient handling, reducing
energy intake.

OUTPUT
GCGR adds hepatic fuel mobilization and possible energy-expenditure signaling, while incretin
activity buffers glycemic cost.

OUTCOMES
Human trials support very large weight loss and improvements across glycemia, liver fat, OSA, and
obesity-related knee pain endpoints.

EVIDENCE CLASS
Peer-reviewed phase 2 results and company-reported pivotal topline results are important but
distinct evidence levels.

PRESERVE
Large energy deficits raise the importance of protein, resistance training, lean mass, micronutrients,
function, and medication adjustment.

PRAXIS QUESTION
Does disease burden justify triple agonism, what tissue must be preserved, and did organ-level
health improve safely?

RAPID RECALL

Read this page first. These anchors provide the complete high-level story of Retatrutide; the remaining pages add
mechanism, evidence, context, and nuance.

ONE-SENTENCE MEMORY

RETATRUTIDE ENGINEERS THREE SIGNALS TOGETHER: EAT LESS, HANDLE THE FED STATE

BETTER, AND MOBILIZE MORE STORED FUEL.
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UNDERSTAND THE PEPTIDE

Retatrutide is an engineered peptide designed to activate three major metabolic receptors simultaneously:

GIPR

GLP-1R

GLUCAGON RECEPTOR - GCGR

This makes retatrutide fundamentally different from:

SEMAGLUTIDE
which primarily targets:
GLP-1R
and:
TIRZEPATIDE

which targets:

GIPR + GLP-1R.

Retatrutide adds a third metabolic signal:

GLUCAGON-RECEPTOR ACTIVITY.

And that third receptor changes the entire metabolic model.

The objective is no longer merely:

REDUCE ENERGY INTAKE.

It becomes:

REDUCE ENERGY INTAKE

while potentially also:

INCREASING ENERGY MOBILIZATION / EXPENDITURE.

That is a very different therapeutic architecture.

Retatrutide therefore sits at the intersection of:

* appetite regulation * glucose-dependent insulin secretion
* glucagon control * hepatic glucose metabolism

 fat oxidation * energy expenditure

e nutrient partitioning * body-weight regulation

* liver-fat reduction » cardiometabolic disease

The original Phase 2 obesity trial established the biological potential of this approach. At 48 weeks, mean weight
reductions reached 22.8% with 8 mg and 24.2% with 12 mg, versus 2.1% with placebo.
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By 2026, the development program had moved substantially further. Lilly reported Phase 3 TRIUMPH-1 topline results
showing an average 28.3% weight reduction at 80 weeks with 12 mg, with a subset with baseline BMI =35 continuing to
an average 30.3% reduction at 104 weeks.

Additional company-reported Phase 3 results in July 2026 described substantial weight loss in patients with obesity plus
type 2 diabetes and in patients with severe obesity plus established cardiovascular disease.

That is why retatrutide should not be thought of as:

“THE NEXT GLP-1."

And not even simply:

“A STRONGER TIRZEPATIDE.”

A better description is:

RETATRUTIDE IS AN ENGINEERED TRIPLE-RECEPTOR METABOLIC PEPTIDE DESIGNED TO CREATE A CONTROLLED STATE
OF LOWER ENERGY INTAKE, STRONG INCRETIN SUPPORT, AND GREATER FUEL MOBILIZATION - USING GIP, GLP-1, AND
GLUCAGON SIGNALING TO PUSH MULTIPLE SIDES OF ENERGY BALANCE AT ONCE.

That is the core biology.

WHAT IS RETATRUTIDE?

Retatrutide was developed as:

LY3437943.
It is a synthetic peptide engineered to activate:
GIPR
GLP-1R
GCGR

within a single molecule.

Its pharmacology is intentionally:

MULTI-RECEPTOR.

This matters enormously.

A single molecule means:

the three receptor systems experience:

* related pharmacokinetic exposure

* synchronized dosing

* a deliberately engineered receptor-activity profile

That is very different from simply administering:

THREE SEPARATE HORMONES.
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ONE MOLECULE + THREE RECEPTORS = THREE DRUGS GIVEN TOGETHER.

The molecular architecture determines:

THE RATIO OF SIGNALING.

And that ratio may be one of the most important features of the entire drug.

THE RECEPTOR-ARCHITECTURE MODEL

Retatrutide -

e incretin + CNS + adipose biology

plus:

GIPR

GLP-1R

e incretin + appetite + glucagon regulation + Gl braking

plus:

GCGR

hepatic fuel mobilization + energy expenditure-related

Integrated result:

biology
ENERGY INTAKE !
GLUCOSE CONTROL SUPPORTED
ENERGY MOBILIZATION 1 - Potential:

LARGER BODY-FAT REDUCTION

This is not merely:

MORE AGONISM.

Itis:

A DESIGNED METABOLIC STATE.

WHY THE THIRD RECEPTOR MATTERS

Tirzepatide already showed that:

GIPR + GLP-1R

can produce profound changes in:
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* body weight * appetite
e glucose e insulin physiology
So why add:
GCGR?

Because glucagon provides a fundamentally different metabolic instruction.
GLP-1 says:

EAT LESS.

GIP says:

HANDLE THE FED STATE DIFFERENTLY.

Glucagon says:

MOBILIZE FUEL.

That third message may increase:

* hepatic lipid oxidation * energy expenditure

* substrate turnover * weight-loss pressure

But glucagon also raises:

HEPATIC GLUCOSE OUTPUT.

So the engineering challenge becomes:

CAN THE GLP-1 AND GIP COMPONENTS PROVIDE ENOUGH GLYCEMIC CONTROL TO ALLOW USEFUL GLUCAGON
SIGNALING WITHOUT PRODUCING UNACCEPTABLE HYPERGLYCEMIA?

That is the central Retatrutide problem.

THE BALANCE MODEL

GCGR activation alone: N energy expenditure / mobilization T

but:
e glucose 1

Potential problem.
Add GLP-1R: - insulin response 1

* appetite 1

e glucagon output restrained when glucose high

Add GIPR: - additional incretin support
CNS / adipose effects - Potential:
PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 07
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THE GLYCEMIC COST OF GLUCAGON IS BUFFERED WHILE SOME OF ITS ENERGY-MOBILIZATION
BENEFIT IS RETAINED.

Again:

THE THIRD RECEPTOR ONLY MAKES SENSE BECAUSE OF THE OTHER TWO.

RETATRUTIDE AND GLP-1R

The GLP-1 receptor component contributes to several major effects.
Retatrutide - GLP-1R - Gs —s adenylyl cyclase cAMP

In pancreatic beta cells:

GLUCOSE-DEPENDENT INSULIN SECRETION 1

In the CNS and gut-brain axis:

SATIATION 1

FOOD INTAKE !

In gastrointestinal physiology:

GASTRIC EMPTYING MAY SLOW

especially earlier in treatment.

And during hyperglycemia:

INAPPROPRIATE GLUCAGON SIGNALING IS RESTRAINED.

This provides the major:

APPETITE + GLYCEMIC-CONTROL ARM.

RETATRUTIDE AND GIPR

The GIP receptor component adds another layer.

GIPR activation can influence:
* glucose-dependent insulin secretion * CNS energy regulation
 adipose nutrient handling * nutrient partitioning
* potentially tolerability of strong GLP-1 signaling

As discussed in the GIP guide:

the exact role of GIPR agonism in pharmacologic weight loss remains more complex than:

“MORE INSULIN.”
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It may alter:
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HOW THE ENTIRE INCRETIN NETWORK BEHAVES.

Again:

GIPR may be contributing not merely:

ADDITIONAL STRENGTH

but:

A DIFFERENT QUALITY OF METABOLIC SIGNALING.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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RETATRUTIDE AND GCGR

This is what makes retatrutide particularly distinctive.

GCGR is expressed strongly in:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE RETATRUTIDE

THE LIVER.
Glucagon-receptor activation promotes:
e glycogenolysis e gluconeogenesis
* amino-acid catabolism * fasting-state metabolism
» ketogenesis-related physiology * substrate mobilization

In pharmacological obesity research, GCGR activation is particularly interesting because of:

ENERGY-EXPENDITURE AND LIPID-MOBILIZATION EFFECTS.

But again:

it comes with:

A GLYCEMIC COST.

That is why retatrutide is not:

A GLUCAGON DRUG.

Itis:

A GLUCAGON-CONTAINING METABOLIC NETWORK DRUG.

THE THREE-RECEPTOR MODEL

Retatrutide - GLP-1R

FOOD INTAKE !

INSULIN SUPPORT 1

GIPR
INCRETIN SUPPORT

NUTRIENT PARTITIONING / CNS SIGNALING

GCGR

SUBSTRATE MOBILIZATION 1

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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ENERGY-EXPENDITURE SIGNALING 1 - Potential:

ENERGY INPUT !

while:

ENERGY OUTPUT / MOBILIZATION 1

larger negative energy balance - BODY WEIGHT 11!

Again:

this is conceptually different from:

APPETITE SUPPRESSION ALONE.

THE ENERGY-BALANCE EQUATION

At the simplest level:

body-energy stores change according to:

ENERGY IN — ENERGY OUT.

Most successful pharmacological obesity treatments historically concentrated primarily on:

ENERGY IN.
Reduce appetite. - eat less. - lose weight.
Retatrutide attempts to influence:
BOTH SIDES.
e Input
GLP-1R + GIPR-related CNS signaling - food intake !
* Output / mobilization
GCGR-related physiology - energy expenditure / substrate utilization potentially 1

That creates a potentially larger:

ENERGY DEFICIT.

Again:

THIS MAY BE WHY ADDING GLUCAGON CAN CHANGE THE WEIGHT-LOSS CEILING.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 11

~N

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE RETATRUTIDE




s

BUT ENERGY EXPENDITURE IS NOT A FREE BENEFIT

This needs emphasis.
If energy expenditure increases:

the body must provide:

SUBSTRATE.

That substrate can come from:
* adipose tissue

* glycogen

* amino acids

The desired target is:

ADIPOSE ENERGY.

But if nutritional support is inadequate and weight loss becomes very rapid:

the patient can also lose:

LEAN TISSUE.

Again:

MORE CATABOLIC PRESSURE INCREASES THE IMPORTANCE OF BODY-COMPOSITION
MONITORING.

RETATRUTIDE AND APPETITE

The GLP-1R component strongly contributes to:

LOWER ENERGY INTAKE.

Patients may experience:

e earlier fullness * smaller meal size
* reduced hunger * reduced cravings
* reduced food-seeking behavior

GIPR may modify central energy-balance pathways as well.

So:

retatrutide is likely attacking obesity through:

MULTIPLE NEURAL SIGNALS.

Again:

the drug does not simply:

MAKE THE STOMACH FULL.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 12
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It changes:

THE CENTRAL VALUE OF CONTINUING TO EAT.

RETATRUTIDE AND GASTRIC EMPTYING

The GLP-1 component can slow:

GASTRIC EMPTYING.

This can improve:

POSTPRANDIAL GLUCOSE CONTROL.

But it can also contribute to:

* early fullness * nausea
* vomiting * meal intolerance
As with other long-acting GLP-1R agonists:

the gastric-emptying effect may not remain equally strong over time because:

TACHYPHYLAXIS CAN DEVELOP.

Again:

the enormous weight-loss effect of retatrutide should not be explained as:

“FOOD REMAINS IN THE STOMACH.”

The larger model is:

APPETITE + INCRETIN + ENERGY-MOBILIZATION PHYSIOLOGY.

RETATRUTIDE AND GLUCOSE-DEPENDENT INSULIN

Both:

GIPR

and:

GLP-1R

support glucose-dependent insulin secretion.

So retatrutide contains:

TWO INCRETIN ARMS

helping offset the glucose-raising effect of:

GCGR.

That is elegant receptor engineering.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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THE GLYCEMIC-BUFFER MODEL

GCGR - hepatic glucose output 1

Meanwhile:
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GLP-1R + GIPR

glucose disposal / regulation

dglucose-dependent insulin T improves -

Potential:

GLUCAGON'S METABOLIC BENEFITS WITHOUT UNCONTROLLED HYPERGLYCEMIA

That does not mean the glucose-raising component disappears.

It means:

THE SYSTEM HAS BEEN ENGINEERED TO BALANCE IT.

RETATRUTIDE AND TYPE 2 DIABETES

This is a particularly interesting application.

Type 2 diabetes includes:

e insulin resistance * beta-cell dysfunction
* inappropriate glucagon » excess hepatic glucose production
* ectopic fat * often obesity

At first glance:
adding GCGR activation might seem counterintuitive.

Why activate a receptor that can:

RAISE GLUCOSE

in diabetes?
Because:
if the incretin components are sufficiently strong:

the net effect can still produce:

GLUCOSE IMPROVEMENT.

And if the glucagon component also increases:

ENERGY MOBILIZATION + FAT LOSS,

insulin resistance may improve substantially.

Again:

LOCAL EFFECT = NET SYSTEM EFFECT.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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THE DIABETES MODEL

GCGR

But:

- glucose pressure 1t

GIPR + GLP-1R

e insulin response 1

* body weight |

insulin sensitivity improves

e food intake {

* visceral / ectopic fat |

- Net:

GLYCEMIC CONTROL CAN IMPROVE DESPITE GCGR AGONISM

This is a remarkable example of:

OPPOSING RECEPTOR SIGNALS BEING ENGINEERED INTO A BENEFICIAL WHOLE-BODY OUTCOME.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 15
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PHASE 2 OBESITY EVIDENCE

The 2023 Phase 2 obesity trial was the study that pushed retatrutide into broad scientific attention.

A total of:

* 338 adults

with obesity or overweight plus a weight-related condition were randomized to various doses or placebo.
At 24 weeks:

mean weight change ranged from:

e —7.2% at1 mg

to:

—-17.5% at 12 mg.

At 48 weeks:

mean Changes were:

* —8.7% with 1 mg e —17.1% with 4 mg
e —22.8% with 8 mg e —24.2% with 12 mg
* —2.1% with placebo

At 12 mg:

* 83%

of participants achieved at least:

15% WEIGHT REDUCTION.

Those were extraordinary Phase 2 findings.

WHY THE PHASE 2 CURVE WAS ESPECIALLY INTERESTING

At 48 weeks:

the higher-dose weight-loss curves had not clearly:

PLATEAUED.

That suggested the full effect might require:

LONGER EXPOSURE.

This became extremely important when Phase 3 moved treatment duration to:

80 WEEKS

and selected extensions even longer.

Again:

TRIAL DURATION CAN DETERMINE THE APPARENT POTENCY OF A WEIGHT-LOSS DRUG.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 16
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PHASE 3 - TRIUMPH-1

This is where the evidence changed dramatically in 2026.
Lilly reported that in TRIUMPH-1:

participants receiving:

* 12 mg retatrutide

lost an average:

*70.31b

representing:

28.3% OF BODY WEIGHT

at 80 weeks.
Approximately:
* 45.3%

of participants receiving 12 mg achieved at least:

30% WEIGHT LOSS.

For participants entering the extension with:

BMI =35,

mean weight loss reached:
30.3% at 104 weeks.

That magnitude begins approaching weight-loss ranges historically associated with:

METABOLIC / BARIATRIC SURGERY.

But this needs to be interpreted carefully.

PHASE 3 TOPLINE DATA = FULL PEER-REVIEWED
PUBLICATION

This distinction is important.
As of September 2026:
the newest TRIUMPH Phase 3 results are largely:

COMPANY-REPORTED TOPLINE RESULTS

rather than complete peer-reviewed publications containing every subgroup, endpoint, and methodological detail.

So:
the results are highly significant.

But the correct evidence language is:

PIVOTAL PHASE 3 TOPLINE EVIDENCE

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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rather than pretending every detail has already undergone:

FULL JOURNAL-LEVEL REVIEW.

Again:

EXCITING RESULT + CORRECT EVIDENCE CLASSIFICATION.

TRIUMPH-1 AND LOWER DOSES

Another important lesson came from the 4 mg arm.
Lilly reported average weight loss of approximately:
* 19.0% at 80 weeks

with 4 mg.

That is important because:

the future may not be:

EVERYONE GOES TO MAXIMAL TRIPLE-AGONIST EXPOSURE.

Lower receptor exposure may provide:

» substantial benefit

« different tolerability

 different body-composition implications

Again:

MAXIMUM EFFICACY # OPTIMUM EXPOSURE FOR EVERY PATIENT.

THE DOSE-RESPONSE MODEL

4 mg - substantial metabolic effect
9 mg - greater effect
12 mg - maximum studied effect

But:

as dose rises:

Gl burden and other physiologic effects may also rise.
So:

THE BEST DOSE IS NOT AUTOMATICALLY THE HIGHEST DOSE.

The best therapeutic exposure is:

ENOUGH SIGNAL FOR THE PATIENT'S DISEASE BURDEN WITH AN ACCEPTABLE PHYSIOLOGICAL
COST.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 18
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TRIUMPH-2 - OBESITY + TYPE 2 DIABETES

In July 2026, Lilly announced results from:

TRIUMPH-2

in adults with obesity or overweight plus:

TYPE 2 DIABETES.

At 80 weeks, reported mean weight reductions were approximately:
* 12.7% with 4 mg

* 19.1% with 9 mg

* 20.8% with 12 mg

with Alc reductions of up to approximately:

1.6 percentage points.

Again:

patients with type 2 diabetes typically lose:

LESS WEIGHT

than metabolically similar non-diabetic populations on incretin therapy.

That does not mean:

THE MOLECULE WORKS WORSE.

The metabolic starting state differs.

THE DIABETES WEIGHT-LOSS GAP

Why might people with diabetes lose less weight?

Potential contributors include:
* insulin therapy * disease duration
* beta-cell dysfunction * medication interactions
¢ altered metabolic flexibility « different body-composition physiology

Again:

SAME DRUG + DIFFERENT METABOLIC STATE = DIFFERENT OUTCOME.

TRIUMPH-3 - SEVERE OBESITY + CARDIOVASCULAR
DISEASE

Lilly also reported Phase 3 TRIUMPH-3 results in adults with:

SEVERE OBESITY + ESTABLISHED CARDIOVASCULAR DISEASE

with or without diabetes.
At 80 weeks:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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the highest-dose group reportedly achieved average weight loss of approximately:
22.6%.

This is especially important because these are not simply:

LOW-RISK COSMETIC WEIGHT-LOSS PATIENTS.

They have:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE RETATRUTIDE

MAJOR DISEASE BURDEN.

Again:

the field is moving toward:

OBESITY PHARMACOLOGY AS ORGAN-DISEASE THERAPY.

RETATRUTIDE AND OBSTRUCTIVE SLEEP APNEA

In June 2026, Lilly also reported TRIUMPH-1 substudy findings involving:

MODERATE-TO-SEVERE OBSTRUCTIVE SLEEP APNEA.

At the highest studied dose, apnea-hypopnea severity reportedly fell by up to approximately:
60.6%.
This is conceptually similar to tirzepatide.

Why does a metabolic peptide improve:

SLEEP APNEA?

Most likely because:

OBESITY IS AN IMPORTANT UPSTREAM DRIVER.

Reduce:

* neck fat e visceral fat
e upper-airway mechanical load » systemic metabolic inflammation
airway physiology can improve.

Again:

TREATING THE UPSTREAM SYSTEM CAN CHANGE A DOWNSTREAM ORGAN DISEASE.

RETATRUTIDE AND KNEE OSTEOARTHRITIS

This is another fascinating development.

Lilly reported substantial improvement in:

KNEE OSTEOARTHRITIS PAIN

within the Phase 3 obesity development program.

At first glance:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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why would a triple metabolic agonist treat:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE RETATRUTIDE

KNEE PAIN?

Again:

think upstream.
Obesity increases:

e mechanical load

e inflammatory burden
e joint stress

Reduce:

BODY MASS + METABOLIC INFLAMMATION

knee loading falls - pain can improve.

This does not necessarily mean retatrutide is:

DIRECTLY REGENERATING CARTILAGE.

That distinction is extremely important.

THE OSTEOARTHRITIS MODEL

Obesity - joint loading 1
metabolic inflammation 1 - pain / function worsen
Retatrutide —s major weight reduction _, joint load ! - pain |

Again:

PAIN IMPROVEMENT # TISSUE REGENERATION PROOF.

This is a classic Praxis distinction.

RETATRUTIDE AND LIVER FAT

One of the strongest mechanistic findings outside simple weight loss involves:

LIVER FAT.

A Phase 2a substudy examined participants with:
MASLD + =10% liver fat.

At 24 weeks, mean relative liver-fat reductions were approximately:

* 42.9% with 1 mg * 57.0% with 4 mg
* 81.4% with 8 mg * 82.4% with 12 mg

versus essentially no meaningful change with placebo.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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That is a remarkable biological effect.

THE LIVER-FAT MODEL

Caloric intake - body fat |
* GCGR-related hepatic substrate handling changes
insulin sensitivity improves - hepatic triglyceride content 1 1 1

Again:

the liver may be one of the places where:

THE GLUCAGON COMPONENT BECOMES PARTICULARLY IMPORTANT.

WHY GLUCAGON MAY MATTER FOR LIVER FAT

GLP-1-based therapies reduce liver fat strongly through:
* weight loss

¢ insulin improvement

* lower caloric intake

But glucagon signaling may additionally encourage:

* hepatic lipid oxidation

* substrate mobilization

So the triple receptor profile may theoretically attack liver fat through:

BOTH ENERGY INTAKE AND HEPATIC FUEL HANDLING.

Again:

THIS IS A PLAUSIBLE MECHANISTIC CONTRIBUTION - NOT PROOF THAT EVERY LIVER BENEFIT IS
DIRECT GCGR ACTION.

LIVER FAT # MASH # FIBROSIS

These terms must remain separate.
e Liver fat decreases

means:

STEATOSIS IMPROVES.

¢ MASH resolution

requires improvement in:

STEATOHEPATITIS / INFLAMMATORY INJURY.

* Fibrosis regression

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 22
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means:
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STRUCTURAL SCAR TISSUE IMPROVES.

These are different biological layers.

Again:

LESS LIVER FAT IS VERY ENCOURAGING.

But it does not automatically prove:

CIRRHOSIS PREVENTION.

RETATRUTIDE AND ENERGY EXPENDITURE

This is one of the most scientifically important differences from semaglutide and tirzepatide.

The GCGR component is thought to contribute to:

ENERGY-EXPENDITURE PHYSIOLOGY.

Potential mechanisms include:

* hepatic substrate cycling * lipid oxidation
» thermogenic signaling * endocrine mediators such as FGF21

* sympathetic / metabolic effects

But the exact quantitative contribution in humans remains:

INCOMPLETELY DEFINED.

Again:

massive weight loss does not prove:

ALL EXTRA WEIGHT LOSS CAME FROM THERMOGENESIS.

THE INPUT-OUTPUT MODEL

Semaglutide:

strongly changes:

INPUT.

Tirzepatide:

strongly changes:

INPUT + FED-STATE INCRETIN / NUTRIENT HANDLING.

Retatrutide:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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attempts to change:

INPUT + NUTRIENT HANDLING + OUTPUT / MOBILIZATION.

That is the conceptual progression.

SEMAGLUTIDE - TIRZEPATIDE -» RETATRUTIDE
This sequence is worth making extremely clear.

SEMAGLUTIDE

GLP-1R

Primary concept:

SATIATION + GLYCEMIC CONTROL

TIRZEPATIDE

GIPR + GLP-1R
Primary concept:

DUAL INCRETIN METABOLIC CONTROL

RETATRUTIDE

GIPR + GLP-1R + GCGR
Primary concept:

DUAL INCRETIN CONTROL + FUEL MOBILIZATION / ENERGY EXPENDITURE

Again:

these are not:

THREE GENERATIONS OF THE SAME DRUG.

They are:

THREE DIFFERENT RECEPTOR ARCHITECTURES.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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RETATRUTIDE AND BODY COMPOSITION

This becomes perhaps even more important than with semaglutide or tirzepatide.

If total weight loss approaches:
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25-30% OR MORE

in some patients:
then body composition becomes impossible to ignore.

The clinical question must become:

WHAT TISSUE IS DISAPPEARING?

Desired:
ADIPOSE MASS !l
Preserve:
» skeletal muscle * bone
e connective tissue integrity e physical performance
Again:

A 30% LOWER BODY WEIGHT IS NOT AUTOMATICALLY A 30% BETTER BODY.

THE BODY-COMPOSITION MODEL

Retatrutide - food intake 11!
possibly energy expenditure 1 - large energy deficit - fatmass L 1!
But:
if protein + resistance training inadequate - lean mass |
Potential:
SARCOPENIA / FUNCTIONAL DECLINE
Again:

GREATER PHARMACOLOGICAL POTENCY REQUIRES GREATER PHYSIOLOGICAL MANAGEMENT.

RETATRUTIDE AND SARCOPENIC OBESITY

A patient may have:

BMI 35

¢ high visceral fat
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¢ low skeletal muscle

If retatrutide produces:

30% WEIGHT LOSS

without muscle-focused management:

that patient could potentially move from:

OBESITY + LOW MUSCLE

to:

LOWER BODY WEIGHT + EVEN WORSE MUSCLE RESERVE.

The scale looks better.
The physiology may not.
Again:

BODY WEIGHT DOES NOT TELL YOU FUNCTION.

PROTEIN BECOMES MORE IMPORTANT AS APPETITE FALLS

The stronger the appetite suppression:

the less room exists for:

LOW-NUTRIENT FOOD.

If a patient eats:
e very little,

then what they eat must carry:

HIGH NUTRIENT VALUE.

Priority becomes:

 protein * essential fats

* micronutrients * fiber as tolerated

e fluid * electrolytes where appropriate
Again:

THE SMALLER THE DIET, THE MORE NUTRIENT-DENSE IT MUST BECOME.

RETATRUTIDE AND RESISTANCE TRAINING

Resistance training becomes:

A SIGNAL TO PRESERVE MUSCLE.
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The pharmacology creates:
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A CATABOLIC ENERGY ENVIRONMENT.

Resistance training tells the body:

THIS TISSUE IS STILL REQUIRED.

Protein provides:

THE MATERIAL.

Together:

MECHANICAL SIGNAL + SUBSTRATE

help preserve:

LEAN FUNCTIONAL MASS.

Again:

WEIGHT-LOSS PHARMACOLOGY DOES NOT REPLACE MUSCLE PHYSIOLOGY.

RETATRUTIDE AND RESTING ENERGY EXPENDITURE

As body mass falls:

resting energy expenditure naturally:

FALLS.

Even if GCGR activity increases expenditure:

the patient eventually becomes:

A SMALLER BODY.

A smaller body requires:

LESS ENERGY.

This creates competing forces.

Retatrutide may raise:

METABOLIC OUTPUT RELATIVE TO WHAT WOULD OTHERWISE OCCUR.

But:

weight loss itself pushes:

ENERGY REQUIREMENT DOWN.
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Again:
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ENERGY EXPENDITURE IS DYNAMIC.

RETATRUTIDE AND WEIGHT-LOSS PLATEAU

One intriguing aspect of Phase 2 and Phase 3 data is that weight loss can continue for:

A LONG TIME.

But no biological system produces:

INFINITE WEIGHT LOSS.

Eventually:

* energy intake

and:

e energy expenditure

must approach a new equilibrium.
So:

plateau should eventually occur.

Again:

Itis:

PLATEAU IS NOT FAILURE.

A NEW METABOLIC EQUILIBRIUM.

* 30%,
a new question appears.

Historically:

5-10%.
Now:

we are entering a range that overlaps with:

RETATRUTIDE AND VERY HIGH PERCENTAGE WEIGHT LOSS

Once medication-induced weight loss begins approaching:

weight-loss medications were often judged against:

SURGICAL MAGNITUDES.

That changes clinical management.

Potential issues become more important:
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* lean mass  nutritional adequacy
e gallstones * body image changes
* medication deprescribing * hypotension

* changes in insulin / antihypertensive needs * altered sleep-apnea severity

e reproductive changes

Again:
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THE LARGER THE CHANGE, THE MORE OTHER SYSTEMS MUST BE REASSESED.

RETATRUTIDE AND BLOOD PRESSURE

Large weight loss can substantially influence:

BLOOD PRESSURE.

Potential contributors:

* reduced vascular load * improved insulin sensitivity
* reduced sympathetic drive * lower body mass
* altered sodium balance

That means:

patients taking:

ANTIHYPERTENSIVE MEDICATIONS

may require reassessment as weight falls.

Again:

SUCCESS IN ONE SYSTEM CAN CHANGE MEDICATION NEED IN ANOTHER.

RETATRUTIDE AND DIABETES MEDICATION BURDEN

The same is true for:

DIABETES THERAPY.

If:

* Alc falls

and:

* body weight falls profoundly,
then requirements for:

e insulin

e sulfonylureas

* other agents

may change.
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Again:

METABOLIC IMPROVEMENT CAN CREATE OVERTREATMENT RISK IF THE REST OF THE
MEDICATION REGIMEN DOES NOT CHANGE.

RETATRUTIDE AND HYPOGLYCEMIA

Retatrutide's incretin components are largely:
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GLUCOSE DEPENDENT.

So intrinsic hypoglycemia risk should remain relatively low compared with glucose-independent insulin secretagogues.
But:

if combined with:

e insulin

e sulfonylureas

hypoglycemia risk can increase.

Again:

THE DRUG CANNOT BE INTERPRETED OUTSIDE THE MEDICATION NETWORK.

RETATRUTIDE AND HEART RATE

The Phase 2 obesity study observed:

DOSE-DEPENDENT HEART-RATE INCREASES.

These increases peaked around:

24 WEEKS

and then declined.
This is especially important because:

GCGR activation may have:

CARDIOVASCULAR / AUTONOMIC CONSEQUENCES

that differ from selective GLP-1R agonism.
Again:
the third receptor adds:

A NEW BENEFIT POSSIBILITY

and:

A NEW MONITORING VARIABLE.
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THE HEART-RATE MODEL

GLP-1R / GIPR / GCGR network

e —5 autonomic / cardiac metabolic effects _, heart rate T in some patients

Then:
adaptation may occur - increase may attenuate

Again:
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EARLY PHYSIOLOGICAL RESPONSE # PERMANENT STEADY STATE.

HEART RATE # CARDIOVASCULAR HARM BY ITSELF

This distinction matters.

A modest rise in resting heart rate is:

A PHYSIOLOGICAL OBSERVATION.

It is not automatically:

A CARDIOVASCULAR EVENT.

The important questions are:

* magnitude * persistence

* symptoms e rhythm

* underlying cardiovascular disease * hard outcome data
Again:

BIOMARKER CHANGE = CLINICAL OUTCOME.
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RETATRUTIDE AND GI EFFECTS

In the Phase 2 obesity trial, the most common adverse effects were:

GASTROINTESTINAL

and were generally:

DOSE RELATED

and mostly:

MILD TO MODERATE.

Lower initial dosing reduced some of the Gl burden.

This reinforces a familiar incretin principle:

TITRATION MATTERS.

The nervous system and Gl tract need time to adapt to:

INCREASING RECEPTOR EXPOSURE.

THE TITRATION PRINCIPLE

Start too aggressively - receptor exposure rises quickly -

Gradual escalation - adaptation -

Again:

nausea / vomiting / Gl symptoms 1

potentially better tolerability

MOLECULE.

PHARMACOKINETIC STRATEGY CAN CHANGE CLINICAL TOLERABILITY WITHOUT CHANGING THE

NAUSEA IS NOT THE TARGET

This remains critical.

The therapeutic target is:

METABOLIC DISEASE.

Not:
NAUSEA.
A patient who cannot:
* eat sufficient protein * hydrate
* exercise  function
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is not automatically:
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RESPONDING WELL

just because:
the scale is falling.

Again:

WEIGHT LOSS CAUSED BY INTOLERANCE IS NOT THE SAME AS WELL-MANAGED METABOLIC

THERAPY.

RETATRUTIDE AND GALLBLADDER PHYSIOLOGY

Large and rapid weight loss itself increases:

GALLSTONE RISK.

The Phase 2 study reported a small number of gallbladder-related events.
Potential contributors include:
* rapid fat loss * reduced meal size

* altered gallbladder stimulation ¢ incretin-related Gl effects

* baseline gallstone susceptibility

Again:

THE EVENT MAY ARISE FROM BOTH MOLECULE AND WEIGHT-LOSS PHYSIOLOGY.

RETATRUTIDE AND PANCREATIC ENZYMES

In Phase 2:

increases in:

* amylase

e lipase

were observed, largely asymptomatic, with one serious acute pancreatitis event reported.
Again:

an enzyme elevation should not automatically be interpreted as:

PANCREATITIS.

Likewise:

severe abdominal pain should not be dismissed simply because:

ASYMPTOMATIC ENZYME CHANGES CAN OCCUR.

The clinical pattern matters.
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MARKER # DIAGNOSIS

* Lipase elevated

does not automatically equal:

CLINICAL PANCREATITIS.

Pancreatitis requires appropriate:

CLINICAL CONTEXT + DIAGNOSTIC CRITERIA.

Again:

LAB ABNORMALITY = DISEASE AUTOMATICALLY.

RETATRUTIDE AND LIVER ENZYMES

The Phase 2 trial reported transient ALT elevations greater than three times the upper limit of normal in a small

proportion of treated participants, while average ALT and AST values overall were unchanged or lower by week 48.

This is another reason to avoid simplistic:

“LIVER TOXIC”

or:

“LIVER PROTECTIVE”

labels.
At the same time:
the liver-fat substudy showed enormous reductions in hepatic fat.

Again:

ONE ORGAN CAN SHOW MULTIPLE BIOMARKER RESPONSES AT ONCE.
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RETATRUTIDE AND MASLD

This may become one of the most important future applications.
MASLD arises from combinations of:
* caloric excess e insulin resistance

* adipose dysfunction * ectopic fat
* hepatic substrate overload

Retatrutide potentially addresses:
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ALL OF THESE UPSTREAM SYSTEMS.

Food intake | - body weight | - visceral fat | -
plus:
GCGR-related hepatic lipid handling - liver fat 1 1!

Again:

insulin sensitivity T

THE MECHANISTIC FIT IS EXCEPTIONALLY STRONG.

RETATRUTIDE AND MASH

Less liver fat is encouraging.

But the clinically important progression is:

STEATOSIS

So the major future questions are:
Can retatrutide:

resolve MASH?

regress fibrosis?

prevent cirrhosis?

reduce liver-related events?

Again:

MASH - FIBROSIS - CIRRHOSIS

THE LIVER-FAT DATA ARE EXCEPTIONAL.

But:

HARDER LIVER OUTCOMES ARE THE NEXT EVIDENCE LAYER.
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RETATRUTIDE AND CARDIOVASCULAR RISK

Potential cardiovascular improvements may arise through:

* weight reduction * lower blood pressure
e improved glucose e reduced visceral fat
e reduced liver fat e lipid improvement

* lower systemic metabolic burden

But GCGR activation adds an important twist:
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HEART RATE CAN RISE.

So the pathway contains:

POTENTIALLY FAVORABLE RISK-FACTOR EFFECTS

and:

A PHYSIOLOGIC CARDIAC SIGNAL THAT REQUIRES OUTCOME VALIDATION.

Again:

RISK FACTORS + HEART RATE = CARDIOVASCULAR OUTCOME TRIAL.

RETATRUTIDE AND ESTABLISHED CVD

The TRIUMPH-3 population specifically included adults with:

SEVERE OBESITY + ESTABLISHED CARDIOVASCULAR DISEASE.

That is valuable because it moves the drug into a much higher-risk population than early obesity trials.
But:

weight loss in a CVD population is not identical to proving:

FEWER MI / STROKE / CV DEATH EVENTS.

Again:

BODY-WEIGHT OUTCOME # CARDIOVASCULAR-EVENT OUTCOME.

Those questions should remain separate.

RETATRUTIDE AND OSA

If obesity-driven airway mechanics improve:
OSA may improve substantially.
But:
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patients should not automatically stop:

PAP THERAPY

simply because weight has fallen.

The correct approach is:

REASSESS THE DISEASE.

Repeat:

* symptoms

* sleep testing where appropriate
AHI

* oxygenation

Again:

IMPROVED UPSTREAM PHYSIOLOGY SHOULD BE CONFIRMED WITH DOWNSTREAM OUTCOME
MEASUREMENT.

RETATRUTIDE AND KNEE OA

Same principle.

If knee pain improves:

excellent.

But:

pain improvement does not prove:
e cartilage regrowth

* meniscal regeneration

e reversal of structural OA

The patient may be benefiting from:

MECHANICAL UNLOADING.

Again:

SYMPTOM IMPROVEMENT = TISSUE REGENERATION.

RETATRUTIDE AND REPRODUCTIVE PHYSIOLOGY

Large changes in:

* body weight e insulin sensitivity
* leptin * energy availability
can change:

REPRODUCTIVE FUNCTION.

In patients with obesity-associated anovulation or PCOS:
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ovulation may improve.

But:

if weight loss becomes excessive or nutritional intake becomes too low:
reproductive physiology can move the other direction.

Again:
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ENERGY AVAILABILITY MUST REMAIN SUFFICIENT.

RETATRUTIDE AND PCOS

The mechanistic fit is most obvious in:

OBESITY + HYPERINSULINEMIA + INSULIN-RESISTANT PCOS.

ovarian androgen ovulatory function may

Weight ! - insulin { —2  stimulation may decline improve

But:
PCOS is heterogeneous.

Again:

RETATRUTIDE IS NOT A PCOS-SPECIFIC PEPTIDE.

It may improve:

THE METABOLIC DRIVER IN A METABOLIC PCOS PHENOTYPE.

RETATRUTIDE AND ATHLETES

This is an important future problem.

A drug capable of creating:

EXTREME APPETITE SUPPRESSION + LARGE ENERGY DEFICITS

can conflict with:

HIGH-PERFORMANCE PHYSIOLOGY.

Athletes need:
* glycogen * protein
* micronutrients * hydration
* recovery calories

If energy expenditure is simultaneously increased:

the fueling challenge may become even greater.
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Again:

LOWER BODY FAT DOES NOT AUTOMATICALLY EQUAL HIGHER PERFORMANCE.

THE ATHLETE MODEL

¢ Food intake |

energy output 1 - larger energy deficit

If athlete does not compensate: - glycogen !

e muscle recovery |
¢ hormonal function {
e performance 1

Again:

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE RETATRUTIDE

ENERGY AVAILABILITY IS A PERFORMANCE VARIABLE.

RETATRUTIDE AND OLDER ADULTS

Older adults may have:

e obesity

 diabetes

e cardiovascular risk

and can potentially derive enormous metabolic benefit from significant fat loss.

But they also often have:

LOWER MUSCLE RESERVE.

So the therapeutic target should be:

FAT LOSS + FUNCTION PRESERVATION.

Not:

MAXIMAL TOTAL MASS LOSS.

Again:

THE MORE POTENT THE DRUG, THE MORE IMPORTANT THE FRAILTY SCREEN.

RETATRUTIDE AND FRAILTY

Potential warning pattern:
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* body weight falling quickly * protein intake poor
* resistance training absent * older patient
lean mass declines - strength | - fall risk 1 - function worsens
The scale may celebrate.
The patient may not.
Again:
PPI DOES NOT TREAT THE SCALE.
It treats:
THE SYSTEM.
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RETATRUTIDE VS SEMAGLUTIDE

SEMAGLUTIDE

GLP-1R
Main system:

APPETITE + GLYCEMIC CONTROL

RETATRUTIDE
GIPR + GLP-1R + GCGR

Main system:

APPETITE + INCRETIN CONTROL + FUEL MOBILIZATION

So:
retatrutide does not simply:
PUSH GLP-1 HARDER.
It adds:
A NEW METABOLIC VECTOR.
RETATRUTIDE VS TIRZEPATIDE
TIRZEPATIDE

GIPR + GLP-1R
Strong dual incretin pharmacology.

RETATRUTIDE

GIPR + GLP-1R + GCGR
Adds:

GLUCAGON-RECEPTOR SIGNALING.

This may contribute to:

* more energy expenditure

e greater substrate mobilization

* perhaps stronger liver-fat effects
But:

also creates:

* glucose-output pressure

* heart-rate considerations

 additional catabolic complexity
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Again:

THE THIRD RECEPTOR ADDS BOTH OPPORTUNITY AND TRADEOFF.

RETATRUTIDE VS GLUCAGON ALONE

Glucagon alone:

can raise:

GLUCOSE TOO MUCH.

Retatrutide surrounds GCGR activity with:

TWO INCRETIN SIGNALS.

That is the entire engineering insight.

Again:

THE GLUCAGON COMPONENT BECOMES THERAPEUTICALLY USABLE BECAUSE THE OTHER
RECEPTORS CHANGE ITS NET EFFECT.

RETATRUTIDE VS THREE SEPARATE AGONISTS

A single triple agonist provides:

SYNCHRONIZED EXPOSURE.

Three separate molecules could produce:
« different half-lives

« different peak concentrations

« different receptor ratios

So:

SEMAGLUTIDE + A GIP AGONIST + GLUCAGON

would not automatically equal:

RETATRUTIDE.

Again:

MOLECULAR ARCHITECTURE IS PART OF THE DRUG.

THE RATIO PRINCIPLE

This may be the most important conceptual lesson.

The drug is not defined only by:

WHICH RECEPTORS IT TOUCHES.
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It is defined by:

HOW STRONGLY IT TOUCHES EACH ONE.

So the real prescription embedded in the molecule is:

GIPR : GLP-1R : GCGR

That ratio influences:

* glucose * appetite

* energy expenditure * heart rate

¢ liver metabolism * Gl tolerability
Again:

THE RATIO IS PART OF THE PHARMACOLOGY.

RECEPTOR BALANCE CAN MATTER MORE THAN “POTENCY”

Imagine increasing:

GCGR TOO FAR.

Glucose may rise.
Heart rate may rise.
Catabolic pressure may increase.

Increase:

GLP-1R TOO FAR.

Nausea may become limiting.
Food intake may become too low.

Increase:

GIPR TOO FAR.

the net effect depends on complex CNS / pancreatic / adipose physiology.
So:

retatrutide is not successful because:

ALL THREE RECEPTORS ARE MAXIMALLY ACTIVATED.

It is successful if:

THE THREE SIGNALS ARE BALANCED APPROPRIATELY.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context 43

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE RETATRUTIDE

~N




s

PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE RETATRUTIDE

THE CORE MECHANISM MAP

RETATRUTIDE - GIPR

INCRETIN SUPPORT

CNS / ADIPOSE NUTRIENT SIGNALING

GLP-1R

GLUCOSE-DEPENDENT INSULIN T

APPETITE !

GASTRIC BRAKING

GCGR
HEPATIC FUEL MOBILIZATION
ENERGY-EXPENDITURE SIGNALING - WHOLE-BODY RESULT
ENERGY INTAKE {11!
GLYCEMIC CONTROL MAINTAINED / IMPROVED
ENERGY MOBILIZATION 1 - LARGE BODY-WEIGHT REDUCTION
VISCERAL FAT !
LIVER FAT 1 !l - Potential improvement in:

T2D

OSA

OA PAIN RELATED TO OBESITY

CARDIOMETABOLIC RISK

MASLD / MASH

The core concept is:

RETATRUTIDE ATTEMPTS TO REDUCE ENERGY INPUT WHILE INCREASING FUEL MOBILIZATION, USING TWO INCRETIN
RECEPTORS TO CONTROL THE METABOLIC COST OF ADDING GLUCAGON-RECEPTOR ACTIVITY.
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WHAT THIS MECHANISM MAY SUGGEST

Retatrutide is highly relevant to research involving:

* obesity * severe obesity

* type 2 diabetes e insulin resistance

e central adiposity * metabolic syndrome
MASLD

MASH

* obesity-associated OSA * obesity-associated knee OA
* cardiovascular-risk reduction * ectopic fat
* hepatic fat * energy expenditure

e multi-receptor peptide engineering

Its most compelling emerging identity is:

HIGH-POTENCY MULTI-ORGAN METABOLIC PHARMACOLOGY.

WHAT THIS MECHANISM DOES NOT PROVE

Retatrutide biology does not prove that:

e retatrutide is simply stronger tirzepatide * more receptor activation is always better

* more weight loss is always healthier * 30% weight loss is appropriate for every patient

* every patient will achieve Phase 3 trial averages * glucagon is purely beneficial in this combination

* all additional weight loss is caused by energy * liver-fat reduction proves fibrosis reversal
expenditure

* OSA improvement proves a direct airway receptor * knee-pain improvement proves cartilage regeneration
effect

cardiovascular risk-factor improvement proves fewer cardiovascular events unless demonstrated

* elevated heart rate automatically means * all weight lost is fat

cardiovascular harm

* lean mass is irrelevant because baseline obesity is * very low appetite is evidence of ideal dosing

severe

* nausea is required for efficacy * a triple agonist eliminates the need for nutrition and

resistance training
e retatrutide is interchangeable with semaglutide * retatrutide is interchangeable with tirzepatide
unregulated material called retatrutide has the same evidence as investigational pharmaceutical retatrutide

Again:

RECEPTOR RATIO + PRODUCT + PATIENT + BODY COMPOSITION + DURATION MATTER.
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THE EVIDENCE, POTENTIAL APPLICATIONS, AND
LIMITATIONS
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TRIPLE-RECEPTOR PHARMACOLOGY

STRONG MECHANISTIC VALIDATION

Retatrutide activates:

GIPR + GLP-1R + GCGR.

This is the defining pharmacological property.

PHASE 2 OBESITY

VERY STRONG HUMAN PROOF-OF-CONCEPT

At 48 weeks:

mean weight loss reached:
* 24.2% at 12 mg

and:

22.8% at 8 mg.

This established the potency of triple-receptor agonism.

PHASE 3 OBESITY

PIVOTAL TOPLINE EVIDENCE - EXTREMELY IMPRESSIVE

TRIUMPH-1 reportedly demonstrated:

* 28.3% average weight loss at 80 weeks with 12 mg
and:

30.3% at 104 weeks in the BMI =35 extension group.
Again:

these latest figures are primarily:

COMPANY-REPORTED PHASE 3 TOPLINE DATA

pending the same depth of complete peer-reviewed publication available for the earlier Phase 2 trial.

TYPE 2 DIABETES + OBESITY

PIVOTAL PHASE 3 TOPLINE EVIDENCE

TRIUMPH-2 reportedly demonstrated up to:
¢ 20.8% average weight loss

and approximately:

* 1.6% Alc reduction

at 80 weeks.
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SEVERE OBESITY + ESTABLISHED CVD

PIVOTAL PHASE 3 TOPLINE EVIDENCE

TRIUMPH-3 reportedly produced average weight reductions up to:
22.6% at 80 weeks.

LIVER FAT

* VERY STRONG PHASE 2a HUMAN SIGNAL

Relative liver-fat reductions at 24 weeks reached approximately:

* 81-82%

with the 8 and 12 mg doses in participants with elevated baseline liver fat.

This is one of the most striking liver-fat results in current metabolic-peptide research.

OSA

STRONG PIVOTAL TOPLINE EVIDENCE

Lilly reported substantial improvement in apnea-hypopnea burden in an obesity-associated OSA population.

KNEE OSTEOARTHRITIS PAIN

STRONG PIVOTAL TOPLINE SIGNAL

Lilly reported substantial pain improvement in the relevant TRIUMPH-1 population.
But:

PAIN RELIEF # STRUCTURAL REGENERATION.

CARDIOVASCULAR OUTCOMES

STILL REQUIRE OUTCOME-SPECIFIC INTERPRETATION

The metabolic improvements are substantial.
But:

hard cardiovascular outcomes should be interpreted from:

DEDICATED OUTCOME DATA

rather than inferred from weight reduction alone.

CURRENT DEVELOPMENT STATUS

As of September 2026, retatrutide remains:

INVESTIGATIONAL

rather than an approved routine therapeutic product. Lilly stated in July 2026 that it planned regulatory submission in

the first quarter of 2027.
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That status matters primarily because:

THE CLINICAL EVIDENCE CONTINUES TO EVOLVE.

¢ Research

OBESITY
This is currently the strongest domain.

Retatrutide's weight-loss magnitude suggests:

TRIPLE-RECEPTOR PHARMACOLOGY MAY MOVE MEDICATION CLOSER TO THE MAGNITUDE OF
METABOLIC SURGERY FOR SOME PATIENTS.

That is a major change.

But it creates a new problem:

HOW DO WE MANAGE THE PHYSIOLOGY OF 25-30% MEDICATION-INDUCED WEIGHT LOSS?

That is no longer:

A MINOR WEIGHT-MANAGEMENT QUESTION.

Itis:

A WHOLE-BODY REMODELING QUESTION.

TYPE 2 DIABETES
The major scientific paradox is:

WHY DOES ADDING A GLUCOSE-RAISING RECEPTOR IMPROVE DIABETES?

The answer is:

because:

THE WHOLE NETWORK WINS.

GIPR + GLP-1R:
e increase glucose-dependent insulin
e reduce intake

* reduce weight

GCGR:
¢ mobilizes substrate

As visceral / ectopic fat falls:
insulin sensitivity improves.

Again:

THE NET STATE CAN BE BETTER EVEN IF ONE COMPONENT MOVES GLUCOSE IN THE WRONG

DIRECTION ACUTELY.
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MASLD

The liver-fat signal is extraordinarily strong.
The next evidence questions are:

MASH resolution?

fibrosis regression?

cirrhosis prevention?

liver-related event reduction?

Again:

WE ALREADY KNOW THE FAT CAN MOVE.

Now we need to know:

HOW FAR DOWNSTREAM THE DISEASE CAN BE CHANGED.

OSA
Retatrutide potentially treats an:

UPSTREAM DRIVER.

Weight falls. - airway mechanics improve.

But:

some patients have OSA from:
e craniofacial anatomy

* neuromuscular tone

* non-obesity mechanisms

Again:

OSA = ALWAYS AN OBESITY DISEASE.

Patient phenotype matters.

KNEE OA
This is another upstream-driver model.

Weight ! - joint load ! - pain improves.

But:
advanced structural disease may remain.

Again:

BETTER FUNCTION = REBUILT CARTILAGE.

CARDIOVASCULAR DISEASE

The risk-factor profile is compelling.
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But the GCGR component makes dedicated cardiovascular evidence especially important because it can change:

HEART RATE + METABOLIC OUTPUT.

Again:

DO NOT ASSUME THE OUTCOME FROM THE SURROGATE.

BODY COMPOSITION
This may eventually become one of the biggest issues.

When medication can remove:

70-85 POUNDS

from a patient:
what proportion is:
visceral fat?
subcutaneous fat?
muscle?

water?

connective tissue?

The field increasingly needs:

BODY-COMPOSITION OUTCOME DATA

alongside:

BODY-WEIGHT OUTCOME DATA.

WHAT WE KNOW

Retatrutide is an engineered triple-receptor agonist targeting GIPR, GLP-1R, and the glucagon receptor.

Its receptor architecture distinguishes it fundamentally from selective GLP-1 agonists and dual GIP/GLP-1 agonists.
The GLP-1R component provides strong appetite, incretin, glucagon-regulatory, and Gl signaling.

The GIPR component adds additional incretin, CNS, and adipose-related physiology.

The GCGR component adds hepatic fuel-mobilization and energy-expenditure-related signaling.

The purpose of combining these pathways is to reduce energy intake while increasing or preserving energy-mobilization
signals and still maintain glycemic control.

That is why retatrutide should be understood as an engineered metabolic state rather than a stronger GLP-1 drug.
The Phase 2 obesity trial provided the first major human validation of this strategy.
At 48 weeks, mean body-weight loss reached 22.8% with 8 mg and 24.2% with 12 mg.

The weight-loss curves at higher doses were still notable at the end of that study, creating the hypothesis that longer
treatment could produce even greater reductions.

The subsequent Phase 3 TRIUMPH-1 program supported that hypothesis.

Lilly reported an average 28.3% reduction in body weight at 80 weeks with 12 mg, with 45.3% of participants achieving
at least 30% weight loss.
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In an extension among participants with baseline BMI of at least 35, mean weight loss reportedly reached 30.3% at 104
weeks.

That degree of weight reduction begins overlapping with ranges historically associated with metabolic surgery.

However, the newest Phase 3 results should currently be described as pivotal company-reported topline findings until
full peer-reviewed datasets are available.

Additional Phase 3 results reported in 2026 showed major weight reduction in adults with obesity plus type 2 diabetes
and in adults with severe obesity plus cardiovascular disease.

The metabolic effects extend beyond body weight.

A randomized Phase 2a liver substudy demonstrated approximately 81-82% relative reductions in liver fat at 24 weeks
with the 8 and 12 mg doses among participants with elevated baseline liver fat.

That is a particularly important finding because it suggests triple-receptor pharmacology can profoundly alter ectopic
hepatic energy storage.

But liver-fat reduction should still be distinguished from MASH resolution, fibrosis regression, and long-term
liver-outcome benefit.

These are progressively stronger evidence levels.
Retatrutide also appears capable of improving obesity-associated diseases outside traditional endocrinology.

Lilly's 2026 Phase 3 updates reported substantial reductions in OSA severity and knee osteoarthritis pain in relevant
obesity populations.

These findings reinforce the principle that treating an upstream metabolic driver can improve downstream organ
disease.

But they should not be interpreted as evidence that retatrutide directly regenerates cartilage or directly corrects every
form of sleep apnea.

The mechanism may be substantially mediated by the magnitude of weight loss.

The Phase 2 trial also demonstrated that Gl adverse events are important and dose related.

Nausea and other Gl events were the most common adverse effects, and a lower starting dose improved tolerability.
This means dose escalation is not merely administrative.

It is part of the biology of adaptation to chronic multi-receptor signaling.

Dose-dependent heart-rate increases were also observed in Phase 2, peaking at approximately 24 weeks before
declining.

This deserves monitoring because the GCGR component adds physiological effects not fully captured by the GLP-1
framework alone.

Retatrutide therefore increases both the potential benefit and the complexity of metabolic pharmacology.

A therapy capable of producing 25-30% weight loss makes nutrition, muscle preservation, medication adjustment,
hemodynamics, and long-term maintenance more important - not less.

WHAT WE THINK MAY BE HAPPENING

Retatrutide may be best understood as:

AN ATTEMPT TO PHARMACOLOGICALLY RECREATE A CONTROLLED FASTING-LIKE ENERGY STATE WHILE PRESERVING
FED-STATE GLUCOSE CONTROL.

Think about what happens naturally.
In the fed state:
GIP and GLP-1 tell the body:

NUTRIENTS HAVE ARRIVED.

Insulin rises appropriately.
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Appetite eventually falls.
Energy is stored.

Then fasting begins.
Glucagon rises.

The liver receives:
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MOBILIZE STORED ENERGY.

Modern metabolic disease often involves:

TOO MUCH ENERGY ENTERING

and:

TOO LITTLE STORED ENERGY LEAVING.

Retatrutide attacks both sides.
GLP-1R helps tell the brain:

EAT LESS.

GIPR helps modify:

HOW THE FED STATE IS HANDLED.

GCGR tells the metabolism:

MOBILIZE ENERGY.

So the engineered state becomes:

LESS ENERGY IN

plus:

MORE ENERGY MOBILIZED.

But because glucagon would normally push glucose higher:

the two incretin receptors help contain:

THE GLYCEMIC CONSEQUENCE.

That is an elegant piece of systems pharmacology.

The molecule is effectively saying:

EAT AS THOUGH ENERGY IS SUFFICIENT

while:

MOBILIZE FUEL AS THOUGH ENERGY IS NEEDED.

That combination is not normal everyday physiology.
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Itis:
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ENGINEERED METABOLIC PHYSIOLOGY.

And that may explain why the weight-loss magnitude becomes so large.

WHAT REMAINS CONTEXT-DEPENDENT

Important questions include:

What fraction of retatrutide's additional weight loss is truly GCGR mediated?
How much comes from increased energy expenditure?

How much comes from greater appetite suppression?

Does GCGR materially increase resting metabolic rate in humans?
How much does hepatic substrate cycling contribute?

How important is FGF21 induction?

What is the optimal GIPR:GLP-1R:GCGR activity ratio?

Is the optimal ratio different for obesity versus diabetes?

Is it different for MASLD / MASH?

Is it different for severe cardiovascular disease?

How much GCGR signaling can be tolerated before glycemia worsens?
How does beta-cell reserve affect the ability of incretin signaling to buffer glucagon?
Do patients with advanced diabetes need different receptor balance?
How much of the liver-fat reduction comes from GCGR specifically?
How much is simply a consequence of enormous weight loss?

Can retatrutide resolve MASH histologically?

Can it regress established fibrosis?

Can it reduce progression to cirrhosis?

Can it reduce liver-related mortality?

How much of OSA improvement is proportional to weight loss?

Does retatrutide have any direct effect on ventilatory control?

Which OSA phenotypes respond least?

How much knee-OA improvement is mechanical unloading?

Does inflammatory improvement contribute independently?

Does cartilage structure change?

What proportion of a 30% weight reduction is lean mass?

Does the glucagon component increase lean-tissue risk?

Can high protein intake offset that risk?

What resistance-training strategy best preserves muscle?

How should treatment differ in older adults?

How should treatment differ in athletes?

How should treatment differ in sarcopenic obesity?

What is the minimum body-fat level at which continued therapy becomes inappropriate?

How should dose be reduced once the desired body composition is achieved?

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context

53

~N




s

What is the optimal maintenance strategy after 25-30% weight loss?

Can patients maintain benefit at substantially lower exposure?

What happens after discontinuation?

How much weight is regained?

Does longer treatment improve durability?

How does the weight-regain physiology compare with semaglutide and tirzepatide?
Are Gl effects more intense because of the triple-receptor architecture?

Which receptor contributes most strongly to nausea?

Can receptor bias separate weight-loss benefit from nausea?

What explains the heart-rate increase?

Is the effect autonomic, cardiac, glucagon mediated, or multifactorial?

Does the heart-rate effect have any long-term cardiovascular consequence?

Will dedicated outcome trials show fewer M, stroke, and cardiovascular deaths?

How does retatrutide compare directly with tirzepatide?

Does the additional GCGR signal provide clinically meaningful advantages beyond larger weight loss?
Does it introduce meaningful disadvantages?

What patient phenotype needs triple agonism rather than dual agonism?

Could a patient with mild obesity be overtreated by such powerful pharmacology?
Should severe obesity become the primary niche?

Will retatrutide eventually replace some metabolic surgery, or simply complement it?
How durable are the OSA and OA benefits if weight returns?

Can medication reduction be predicted from the magnitude of weight loss?

How should antihypertensive and glucose-lowering drugs be deprescribed as physiology changes?
What happens to fertility with very large metabolic improvement?

What happens to bone turnover during very large pharmacologic weight loss?

Can body-composition-guided dosing become standard?

Should DXA, grip strength, or other functional measures become routine in very high-potency obesity pharmacotherapy?
What happens to micronutrient intake when appetite is suppressed for years?

Can nutritional deficiency become a meaningful long-term limitation?

How does triple agonism affect gallbladder physiology?

What is the true pancreatitis risk with longer exposure?

How much of future safety differs from existing GLP-1-based classes?

Will lower doses eventually prove sufficient for maintenance?

Which patients need 4 mg rather than 12 mg?

Can precision metabolic phenotyping predict the correct receptor intensity?

Again:

these are the questions needed to move from:

TRIPLE AGONIST
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to:
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PRECISION MULTI-RECEPTOR METABOLIC ENGINEERING.

THE PRAXIS LENS

DO NOT BEGIN WITH RETATRUTIDE

Begin with:

WHAT METABOLIC SYSTEM IS ACTUALLY FAILING - ENERGY INTAKE, SATIATION, INSULIN RESPONSE, ECTOPIC FAT
STORAGE, ENERGY EXPENDITURE, OBESITY-DRIVEN ORGAN DISEASE, OR SOME COMBINATION OF THESE?

Then:
PHYSIOLOGY
PATTERN —s  MECHANISM  _ EVIDENCE N RISK —s MONITORING _, DECISION
PHYSIOLOGY

Healthy energy regulation requires:
* appropriate appetite
» functioning beta cells
* normal insulin sensitivity
» adequate nutritional intake

e normal cardiovascular reserve

Retatrutide intentionally changes:

appropriate satiation
appropriate glucagon signaling
adequate muscle

appropriate hepatic metabolism

sufficient energy availability

MULTIPLE PARTS OF THIS NETWORK AT ONCE.

That is its strength.

And:

its complexity.
PATTERN

What is actually present?
severe obesity?
hyperphagia?

poor satiation?

type 2 diabetes?

insulin resistance?

visceral adiposity?
MASLD?

OSA?
obesity-associated OA?
established CVD?
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sarcopenia?
low nutritional intake?

Again:

“WANTS TO LOSE WEIGHT” IS NOT A RETATRUTIDE PHENOTYPE.

MECHANISM
Ask:

WHY IS TRIPLE-RECEPTOR SIGNALING NEEDED?

If the patient has:

SEVERE OBESITY + HIGH ENERGY INTAKE + ECTOPIC FAT + T2D + OSA,

the concept is mechanistically compelling.

But if the patient has:

MODEST COSMETIC WEIGHT GOALS + LOW MUSCLE MASS,

a molecule capable of producing enormous metabolic change may represent:

MORE PHARMACOLOGY THAN THE PHYSIOLOGY REQUIRES.

Again:

MATCH POTENCY TO DISEASE BURDEN.

EVIDENCE

Ask:

WHAT CLAIM ARE WE MAKING?

Retatrutide activates GIPR, GLP-1R, and GCGR?

VERY STRONG.
Retatrutide produces major human weight loss?

EXTREMELY STRONG.
Phase 2:

up to approximately:

24.2% at 48 weeks.

Phase 3 topline:

up to approximately:

28.3% at 80 weeks, with selected extension participants averaging approximately 30.3% at 104 weeks.

Retatrutide improves type 2 diabetes?
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STRONG PIVOTAL PHASE 3 TOPLINE EVIDENCE.

Retatrutide dramatically reduces liver fat?
VERY STRONG PHASE 2a HUMAN EVIDENCE.

Retatrutide improves obesity-associated OSA?

STRONG PIVOTAL TOPLINE EVIDENCE.

Retatrutide regenerates cartilage?

NOT PROVEN.

Retatrutide reverses liver fibrosis?

NOT YET ESTABLISHED FROM THE LIVER-FAT DATA ALONE.

Retatrutide prevents cardiovascular events?

DO NOT INFER WITHOUT APPROPRIATE OUTCOME DATA.

Again:

KEEP THE CLAIM AT THE EVIDENCE LEVEL.

RISK

The major mistake would be:

FOCUSING ONLY ON WHETHER THE MOLECULE IS “SAFE.”

The more useful question is:

WHAT PHYSIOLOGICAL COST CAN OCCUR WHEN A PATIENT LOSES 25-30% OF BODY WEIGHT?

Potential concerns include:

* nausea * vomiting

e diarrhea * constipation

* dehydration * inadequate protein intake

* lean-mass loss » gallbladder disease

e excessive catabolism * rapid medication-requirement changes
* hypotension * hypoglycemia with interacting therapies
* heart-rate increase * nutritional inadequacy

* loss of athletic performance
« frailty in vulnerable patients

Again:

POTENCY ITSELF CREATES A NEW MONITORING PROBLEM.
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MONITORING

Monitoring should be much broader than:

BODY WEIGHT.

GLYCEMIA
» fasting glucose
* CGM where useful

e insulin / secretagogue requirements

BODY COMPOSITION
* body weight
e fat mass

* grip strength

NUTRITION
* protein
* micronutrients
* fiber

Gl
* nausea
e diarrhea
* early satiety

* suspected motility dysfunction

CARDIOVASCULAR

* blood pressure
* rhythm symptoms

* medication requirements

LIVER

where relevant:

* Alc
* hypoglycemia

waist circumference

lean mass where feasible

functional strength

calorie adequacy

hydration

energy availability

vomiting

constipation

severe postprandial fullness

resting heart rate

orthostatic symptoms

ALT

AST

¢ liver-fat assessment
« fibrosis markers

* elastography
OSA
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where relevant:

AHI
e oxygen saturation
e daytime sleepiness
* PAP requirement
MUSCULOSKELETAL
where OA or functional change is relevant:
* pain » walking tolerance
* strength * function
RENAL / VOLUME
e creatinine * eGFR
* volume status * hydration
FUNCTION
* exercise capacity * strength
» work capacity * energy

e quality of life
Again:

MONITOR THE BODY THAT IS CHANGING - NOT JUST THE NUMBER ON THE SCALE.

THE PRAXIS 5

MECHANISM
Retatrutide's defining pathway is:

GIPR + GLP-1R + GCGR

INCRETIN SUPPORT + APPETITE REDUCTION + FUEL

MOBILIZATION - LARGE NEGATIVE ENERGY BALANCE

Its central identity is:

TRIPLE-RECEPTOR METABOLIC ENGINEERING.

EVIDENCE

Obesity Phase 2:

VERY STRONG.
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Obesity Phase 3:
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EXTREMELY IMPRESSIVE PIVOTAL TOPLINE EVIDENCE.

Type 2 diabetes Phase 3:

STRONG PIVOTAL TOPLINE EVIDENCE.

Liver fat:
VERY STRONG PHASE 2a SIGNAL.
OSA:

STRONG PIVOTAL TOPLINE SIGNAL.

OA pain:

STRONG PIVOTAL TOPLINE SIGNAL.

Hard long-term cardiovascular and liver-event outcomes:

STILL NEED CLAIM-SPECIFIC EVIDENCE.

RISK

The major conceptual mistake is:

ASSUMING THE MOST WEIGHT LOSS IS AUTOMATICALLY THE BEST PHYSIOLOGICAL OUTCOME.

If a patient loses:

30% OF BODY WEIGHT

but also loses:

* excessive muscle * nutritional adequacy
e strength e performance
* hydration

then:

THE SCALE HAS IMPROVED MORE THAN THE PATIENT.

Again:

THE TARGET IS DISEASE BURDEN - NOT MASS AT ANY COST.
MONITORING
Monitor:

WEIGHT + COMPOSITION + GLYCEMIA + NUTRITION + HEART RATE + DISEASE-SPECIFIC
OUTCOMES.
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If the goal is liver disease:

monitor:

THE LIVER.
If the goal is OSA:
monitor:

OSA.

If the goal is diabetes:
monitor:

GLYCEMIA.

If the goal is obesity:

monitor:

FAT LOSS + MUSCLE + FUNCTION.

Again:

THE MONITOR SHOULD MATCH THE MECHANISM.
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PATIENT CONTEXT

A patient with:
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BMI 48 + T2D + OSA + MASLD + CVD

is not identical to:

someone with:

BMI 27 + NORMAL GLUCOSE + LOW MUSCLE MASS WHO WANTS TO LOSE 15 POUNDS.

A patient with:

SEVERE VISCERAL ADIPOSITY

is not identical to:

an athlete trying to reach:

A LOWER BODY-FAT PERCENTAGE.

A patient with:

ROBUST MUSCLE RESERVE

is not identical to:

someone with:

SARCOPENIC OBESITY.

Same molecule.
Different:

VALUE + RISK.
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SEVEN QUESTIONS TO ASK BEFORE RETATRUTIDE

1. WHAT IS THE DISEASE BURDEN THAT JUSTIFIES TRIPLE-RECEPTOR PHARMACOLOGY?

severe obesity?
T2D?
MASLD?
OSA?

cardiovascular disease?

2. WHY IS A THIRD RECEPTOR NEEDED?

What benefit are we seeking from:

GCGR

that cannot be achieved adequately with:

GLP-1R OR DUAL GIPR/GLP-1R PHARMACOLOGY?

3. WHAT BODY COMPOSITION MUST BE PRESERVED?

muscle?
bone?
strength?

athletic performance?

4. HOW MUCH WEIGHT SHOULD THIS PATIENT ACTUALLY LOSE?

Not:

“AS MUCH AS THE DRUG CAN PRODUCE.”

But:

ENOUGH TO OPTIMIZE THE DISEASE STATE.

5. WHAT IS THE PATIENT'S NUTRITIONAL RESERVE?

protein?
appetite?
micronutrients?
hydration?
frailty?
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6. WHAT DISEASE-SPECIFIC OUTCOME WILL BE MONITORED?

Alc?

liver fat?

AHI?

knee function?
waist?

blood pressure?

body composition?

7. WHAT WOULD DEFINE SUCCESS?

Not:

“THE PATIENT LOST 30% OF BODY WEIGHT.”

But:

THE TARGET METABOLIC DISEASE IMPROVED - VISCERAL FAT, GLYCEMIA, LIVER FAT, OSA, JOINT LOAD, OR
CARDIOMETABOLIC RISK MOVED IN THE DESIRED DIRECTION - WHILE MUSCLE, NUTRITION, CARDIOVASCULAR
STABILITY, GI FUNCTION, AND WHOLE-PATIENT PERFORMANCE REMAINED ACCEPTABLE.

KEY TAKEAWAYS

Retatrutide is an engineered triple agonist targeting GIPR, GLP-1R, and GCGR.

That receptor architecture distinguishes it fundamentally from semaglutide and tirzepatide.
Semaglutide primarily activates GLP-1R.

Tirzepatide activates GIPR + GLP-1R.

Retatrutide adds glucagon-receptor activity.

The glucagon component changes the drug from primarily an incretin / appetite intervention into a broader
fuel-mobilization strategy.

GLP-1R contributes appetite reduction, glucose-dependent insulin secretion, glucagon regulation, and gastric effects.
GIPR adds additional incretin, CNS, and nutrient-partitioning biology.
GCGR adds hepatic substrate mobilization and energy-expenditure-related signaling.

The goal is to lower energy intake while potentially increasing energy mobilization, with the incretin components helping
offset glucagon's glucose-raising effect.

This is why the drug should be understood as an engineered metabolic state rather than simply a stronger GLP-1.
Phase 2 human evidence established extraordinary weight-loss potential.
At 48 weeks, average weight loss reached 22.8% at 8 mg and 24.2% at 12 mg.

The most recent Phase 3 TRIUMPH-1 topline results reported an average 28.3% weight reduction at 80 weeks with 12
mg.

In participants with baseline BMI =35 who continued into a longer extension, average loss reportedly reached 30.3% at
104 weeks.

These magnitudes begin approaching ranges historically associated with metabolic surgery in some populations.

But the Phase 3 numbers should presently be described as pivotal topline results while full peer-reviewed reports
continue to emerge.

Retatrutide has also demonstrated important effects beyond weight.
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The Phase 2a liver substudy demonstrated approximately 81-82% relative reductions in liver fat with the 8 and 12 mg
doses at 24 weeks in participants with elevated baseline liver fat.

That is one of the most striking human liver-fat signals seen in modern metabolic peptide research.
But liver-fat reduction is not equivalent to proven fibrosis reversal or prevention of cirrhosis.

Again:

STEATOSIS # MASH = FIBROSIS = CLINICAL LIVER OUTCOME.

The 2026 Phase 3 program has also reported substantial improvements in obesity-associated OSA and knee
osteoarthritis pain.

These findings support an important systems-medicine principle.

Treating obesity can improve diseases that obesity is helping drive.

But OSA improvement does not automatically prove direct airway pharmacology.

Knee-pain improvement does not prove cartilage regeneration.

The downstream phenotype may improve because the upstream mechanical and metabolic burden has changed.
Retatrutide also creates new monitoring requirements because the weight-loss magnitude can be enormous.

If patients lose 25-30% of total body weight, body composition becomes clinically important.

Fat loss is the desired outcome.

Excessive skeletal-muscle loss is not.

The stronger the appetite suppression and energy deficit, the more important protein intake, resistance training,
hydration, micronutrients, and functional assessment become.

The Phase 2 program also demonstrated dose-related gastrointestinal effects and transient dose-related heart-rate
increases.

These findings make sense physiologically because retatrutide is not merely manipulating appetite.
It is changing several metabolic systems simultaneously.
* That means the correct question is not “is triple agonism stronger?”

The better question is “which patient actually needs the additional glucagon-receptor biology, what physiological benefit
does that third receptor provide, how much receptor activity is necessary, and can the additional energy-mobilization
effect improve disease without creating excessive catabolism, nutritional compromise, heart-rate burden, or loss of lean
functional tissue?”
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THE BOTTOM LINE

Retatrutide may be one of the clearest examples yet of:
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WHERE PEPTIDE MEDICINE IS HEADING.

First:

we learned to imitate:

ONE HORMONE.

Then:
we learned to engineer that hormone so it lasted longer.
Then:

we began combining:

TWO RECEPTORS.

Now:

retatrutide deliberately activates:

THREE.

The biological logic is elegant.
GLP-1 says:

STOP EATING SO MUCH.

GIP helps say:

HANDLE THE FED STATE DIFFERENTLY.

Glucagon says:

MOBILIZE STORED FUEL.

So:

ENERGY IN FALLS.

And potentially:

ENERGY MOBILIZATION RISES.

That can create:

A VERY LARGE ENERGY DEFICIT.

But glucagon has a problem.
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It raises:
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HEPATIC GLUCOSE OUTPUT.

So the molecule surrounds that signal with:

TWO INCRETIN PATHWAYS

to help keep glucose controlled.

That is not:

A MORE POWERFUL GLP-1.

That is:

ENGINEERED SYSTEMS BIOLOGY.

And the results now suggest how powerful that approach may become.
Phase 2:

approximately:

24% WEIGHT LOSS.

Phase 3 topline:

approximately:

28% AT 80 WEEKS

and:

30% IN A LONGER HIGH-BMI EXTENSION.

Liver fat:

down approximately:

* 80%+

at higher Phase 2 doses in the MASLD substudy.

OSA:

improving substantially.

Knee pain:

improving substantially.

This is exactly where systems medicine becomes important.

Retatrutide is not necessarily:

A WEIGHT DRUG

plus:

A LIVER DRUG
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plus:

A SLEEP DRUG

plus:

AN ARTHRITIS DRUG.

It may instead be:

ONE UPSTREAM METABOLIC INTERVENTION

changing several downstream diseases that were being driven partly by:

THE SAME METABOLIC SYSTEM.

That is a much more powerful way to think.
But the potency creates a new responsibility.

Once medication can remove:

25-30% OF BODY WEIGHT,

the question can no longer be:

“HOW MUCH CAN THIS PERSON LOSE?”

We have to ask:
How much:
SHOULD they lose?

How much is:

FAT?

How much is:

MUSCLE?

Is protein adequate?

Is the patient still strong?

Has blood pressure fallen too far?

Do antihypertensive doses need to change?
Does insulin need to change?

Has OSA actually improved on testing?

Has liver fat improved?

Is heart rate stable?

Is nutrition sufficient?
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Because:

THE MORE POWERFUL THE TOOL, THE MORE IMPORTANT THE MONITORING SYSTEM BECOMES.

And Retatrutide gives us perhaps the best demonstration yet of another Praxis principle:

THE MOLECULE IS NOT THE THERAPY.

The therapy is:

MOLECULE

PATIENT PHYSIOLOGY
FOUNDATION

MONITORING

ADJUSTMENT

OUTCOME.

So the Praxis question becomes:
“WHAT metabolic system is actually failing, does this patient's disease burden justify activating GIPR, GLP-1R, and GCGR
simultaneously, what specific advantage is expected from adding glucagon-receptor signaling, which downstream organ

diseases should improve if the hypothesis is correct, and can that degree of metabolic change be achieved while
preserving muscle, nutrition, gastrointestinal function, cardiovascular stability, and long-term physiological capacity?”

That is the difference between:

CALLING RETATRUTIDE THE NEXT WEIGHT-LOSS DRUG

and:

UNDERSTANDING TRIPLE-RECEPTOR METABOLIC ENGINEERING.

FINAL RECALL

BALANCE PRESERVE VERIFY
Receptor ratio shapes the metabolic Protect muscle, nutrition, and Measure disease outcomes beyond
state function during large loss body weight

STOP MEMORIZING PEPTIDES. START UNDERSTANDING THE SYSTEM.

Praxis Peptide Institute provides educational information and is not a substitute for individualized medical diagnosis or treatment. Retatrutide is an
investigational engineered peptide agonist of GIPR, GLP-1R, and GCGR with compelling Phase 2 evidence and positive Phase 3 topline results in obesity and
obesity-related metabolic disease. Its triple-receptor architecture intentionally combines appetite and incretin signaling with glucagon-receptor-mediated
fuel-mobilization physiology, producing a metabolic profile distinct from semaglutide or tirzepatide. As of September 2026, retatrutide remains investigational
and its newest Phase 3 findings continue to enter the peer-reviewed evidence base. Interpretation should therefore distinguish established receptor biology,
peer-reviewed Phase 2 outcomes, company-reported pivotal Phase 3 findings, and future regulatory or long-term outcome conclusions.
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