RETATRUTIDE

LY3437943 | First-in-Class Triple GIP / GLP-1 / Glucagon Receptor Agonist
Eli Lilly | Phase 3 TRIUMPH Program | Investigational — Not FDA-Approved

1. Peptide Description

+ Also known as: LY3437943; investigational compound by Eli Lilly and Company

+ Classification: First-in-class triple GIP / GLP-1 / glucagon receptor agonist — 'triagonist' or 'triple
incretin'; represents the next generation beyond dual agonists (tirzepatide)

+ Structure: 39-amino acid synthetic peptide with C20 fatty diacid (dicarboxylic acid) moiety;
structurally based on a GIP backbone with receptor-specific modifications; single continuous helix
enabling multi-receptor engagement

+ Receptor potency profile: GIP receptor: 8.9x native GIP (highest agonism); GLP-1 receptor: 0.4x
native GLP-1 (partial); glucagon receptor: 0.3x native glucagon (partial) — intentionally
GIP-dominant

+ Half-life: ~6 days; C20 fatty diacid moiety enables albumin binding and once-weekly SC dosing;
steady state achieved within ~4 weeks

+ Regulatory status: NOT FDA-approved; investigational only; Phase 2 completed; Phase 3
TRIUMPH program ongoing for obesity, obstructive sleep apnea, and knee osteoarthritis;
MASLD/NASH Phase 3 planned

* Phase 2 milestone results: —24.2% body weight at 48 weeks (12 mg); HbA1c reduction up to
-2.16% (T2D); 86% relative liver fat reduction (MASLD); 100% of 8—12 mg participants lost 25%
body weight

» Key Phase 2 publications: Jastreboff 2023 (NEJM, obesity); Rosenstock 2023 (Lancet, T2D);
Sanyal 2024 (Nat Med, MASLD)

A INVESTIGATIONAL: Retatrutide is an investigational compound. It is NOT FDA-approved for any
indication as of mid-2026. All clinical data presented reflects Phase 1 and Phase 2 trial findings only. Phase 3
(TRIUMPH) data has not yet been published. Not for clinical prescribing outside approved investigational
frameworks.

2. Modes of Action & Mechanisms

Triple receptor engagement — what each axis contributes

* GLP-1 receptor (0.4x native GLP-1): Glucose-dependent insulin secretion; gastric emptying
delay; hypothalamic satiety signaling via POMC/CART neurons; glucagon suppression — the
foundational incretin axis present in all agents in this series

* GIP receptor (8.9% native GIP — the dominant agonism): Potentiates insulin secretion;
postprandial lipid clearance and adipocyte lipid handling; peripheral glucose uptake; adipokine
modulation (adiponectin and leptin); improved insulin sensitivity — extends the dual-agonist
tirzepatide mechanism

+ Glucagon receptor (0.3x native glucagon — the differentiating axis): Increases resting energy
expenditure and thermogenesis; promotes hepatic fatty acid oxidation (beta-oxidation); reduces
hepatic de novo lipogenesis; stimulates adipose tissue lipolysis; reduces hepatic fat accumulation
— this is what tirzepatide lacks and what drives the extraordinary MASLD data



NOTE: The intentional imbalance matters: GIP dominance (8.9% native) maximizes the adipocyte and
insulin-sensitizing benefits while minimizing the GI burden; partial GLP-1 and glucagon agonism adds the
satiety, thermogenesis, and hepatic benefits without the hyperglycemia risk of full glucagon stimulation. The
GLP-1/GIP co-agonism counteracts the glucose-raising potential of glucagon receptor activation — a carefully
engineered metabolic balance.

Glucagon receptor agonism — the third axis that changes everything

Increases resting metabolic rate and thermogenesis via hepatic and central nervous system
glucagon receptor activation — an energy expenditure effect absent in GLP-1 RAs and tirzepatide
Promotes hepatic fatty acid oxidation (beta-oxidation) — directly reduces liver fat content; drives
the AMPK activation, PGC1-alpha upregulation, and Nrf2 benefits that translate to 86% liver fat
reduction

Reduces hepatic de novo lipogenesis — less fat synthesized in the liver simultaneously as more is
oxidized; dual-direction hepatic fat reduction

Stimulates adipose tissue lipolysis — mobilizes stored fat for oxidation, improving free fatty acid
flux and reducing ectopic fat deposition

Reduces Gl motility — contributes to gastric slowing and extended satiety alongside the GLP-1
axis

Glucose risk mitigated by design: Glucagon's hyperglycemic potential is counterbalanced by the
GLP-1 and GIP axes enhancing glucose-dependent insulin secretion — no net glucose elevation
observed in clinical trials; no severe hypoglycemia reported

Molecular architecture — how one peptide binds three receptors

Single continuous alpha-helix: N-terminal region (amino acids 1-13) penetrates the transmembrane
domain (TMD) core of all three receptors — the shared binding region

C-terminal region (amino acids 14-30) interacts with the extracellular domain (ECD), TM1 tip, and
extracellular loop 1 (ECL1) — the receptor-specific recognition region

ECL1 flexibility in the GIP receptor enables preferential binding — explaining the 8.9x GIP potency
as the dominant interaction

Conserved N-terminal residues (aa 4—-9) are shared across the incretin family; middle region (aa
10-21) encodes the receptor-specific differentiation

C20 fatty diacid moiety enables albumin binding — ~6-day half-life — once-weekly dosing,
mirroring the structural strategy used in tirzepatide and cagrilintide

Integrated metabolic pathway effects

Insulinotropic: GLP-1R + GIPR synergistic glucose-dependent insulin secretion — the strongest
combined incretin insulin response of any approved or investigational agent

Satiety and appetite: GLP-1R hypothalamic signaling (POMC/CART) reduces homeostatic
hunger; glucagon receptor CNS effects contribute additional satiety — dual central pathway
engagement

Energy expenditure: GCGR-driven thermogenesis increases resting metabolic rate — not seen
with GLP-1 or GIP alone; this is the mechanism that explains weight loss exceeding that of
tirzepatide

Hepatic fat: GIP receptor improves hepatic lipid clearance; glucagon receptor drives beta-oxidation
and suppresses lipogenesis — dual convergent hepatic fat reduction — 86% liver fat reduction in
MASLD

Insulin sensitivity: Combined GIPR (peripheral adipocyte and muscle), GLP-1R (beta-cell glucose
sensing), and GCGR (lipid flux) pathways reduce HOMA-IR by 250%

Adipokine modulation: Improved adiponectin and leptin signaling from adipocytes responding to
GIPR agonism and weight loss — further improving insulin sensitivity and inflammatory tone



3. Main Points of Clinical Relevance

1 -24.2% weight loss at 48 weeks — surpassing every approved agent in Phase 2 data

NEJM Phase 2 obesity trial (=338, BMI =30, 48 weeks, Jastreboff 2023): retatrutide 12 mg achieved
-24.2% weight loss vs. —2.1% placebo. At 8 mg: —22.8%. Critically, no weight loss plateau was observed
at 48 weeks — the trajectory was still declining at trial end. 100% of participants at 8—12 mg lost 25%
body weight; 83% at 12 mg lost 215%. These Phase 2 results exceed the Phase 3 results of every
currently approved agent including tirzepatide 15 mg (-20.9%) and CagriSema (-22.7%). Phase 3 data
from TRIUMPH will determine whether this advantage holds in a larger, longer-duration population.

2 86% liver fat reduction and 93% achieving normal liver fat — the most dramatic MASLD data
ever reported

Phase 2a MASLD substudy (Sanyal 2024, Nat Med): retatrutide 12 mg achieved 86% relative liver fat
reduction (MRI-PDFF) at 48 weeks; 93% of participants achieved normal liver fat (<5%). This is the
largest hepatic fat reduction reported for any pharmacologic agent to date — exceeding semaglutide,
tirzepatide, and all GLP-1 RA class data. Triglycerides reduced >40% at 8—12 mg. Liver fibrosis
biomarkers (K-18, pro-C3) improved. Near-maximal liver fat reduction occurred at approximately 20%
body weight loss. The mechanism is convergent: glucagon receptor drives hepatic beta-oxidation; GIP
receptor reduces hepatic lipid clearance burden; weight loss reduces substrate delivery to the liver.

3 HbA1c -2.16% with normoglycemia in 31% of T2D patients — glycemic outcomes approaching
remission

Phase 2 T2D trial (=281, Rosenstock 2023, Lancet): retatrutide 12 mg achieved HbA1c -2.16% at 36
weeks; 82% achieved HbA1c <6.5% (diabetes control target); 31% achieved HbA1c <5.7% —
normoglycemia by definition. Weight loss in T2D patients reached —16.94% at 12 mg, significantly
exceeding dulaglutide 1.5 mg. No severe hypoglycemia was reported despite the aggressive glycemic
reduction. The normoglycemia rate of 31% is remarkable — it suggests a subset of T2D patients may be
achieving functional metabolic remission through combined weight loss, improved insulin sensitivity, and
enhanced beta-cell function.

4 Glucagon receptor agonism is the differentiating mechanism — and it operates where other
agents cannot reach

The addition of glucagon receptor agonism is not merely additive to the tirzepatide mechanism — it
engages a fundamentally different metabolic lever: hepatic energy metabolism and thermogenesis.
GLP-1 and GIP receptors do not directly drive hepatic fatty acid oxidation at the scale seen with
glucagon receptor activation. The GCGR axis targets the liver's fat processing machinery (AMPK,
PGC1-alpha, beta-oxidation pathways) and increases whole-body energy expenditure via
thermogenesis — mechanisms that explain why retatrutide produces both more weight loss and
dramatically more liver fat reduction than any GIP/GLP-1 combination. This is the mechanistic rationale
for the 86% liver fat result.

5 Insulin sensitivity improvement — HOMA-IR reduced 250% with cardiometabolic breadth

Across the Phase 2 program: fasting insulin reduced ~50%; C-peptide reduced; HOMA2-IR reduced
=50%; systolic BP reduced —9.88 mmHg; diastolic BP reduced -3.88 mmHg; triglycerides reduced
>40%; LDL-C and total cholesterol improved. Waist circumference reduced up to =14 cm. Visceral
adipose tissue (VAT) and abdominal subcutaneous adipose tissue (ASAT) both significantly reduced.
Lean mass proportional loss was similar to other obesity treatments — confirming that the dramatic
weight loss does not disproportionately sacrifice muscle mass. The heart rate increase
(dose-dependent, peaked at 24 weeks, then declined) requires monitoring but no MACE events were
reported.

6 Emerging cancer and immune preclinical data — extraordinary signals requiring extreme
caution in extrapolation

In preclinical mouse models (Marathe 2025, NPJ Metab Health Dis): 14-fold reduction in pancreatic
tumor volume; 50% reduced lung cancer engraftment; significantly delayed tumor onset; anti-tumor
benefits persisted after drug withdrawal; superior to semaglutide (4-fold reduction only); weight regain
did not reverse anti-tumor effects. Proposed mechanism: immune reprogramming of the tumor



microenvironment — elevated IL-6, increased antigen-presenting cells, reduced immunosuppressive
cells, activation of pro-inflammatory pathways, durable anti-tumor immunity. This is entirely preclinical
(mouse data). Human applicability is entirely theoretical. Present to clinicians as an active area of
mechanistic inquiry — not as a clinical benefit.

7 Phase 2 only — Phase 3 TRIUMPH data are the essential next step

All efficacy results presented in this guide are Phase 2 data (n<400, 36—48 weeks). The TRIUMPH
Phase 3 program is ongoing for chronic weight management, obstructive sleep apnea, and knee
osteoarthritis in adults with obesity; MASLD/NASH Phase 3 trials are planned. Phase 3 will provide the
sample sizes needed to characterize: long-term cardiovascular outcomes (CVOT), safety beyond 48
weeks, durability of weight loss without plateau, head-to-head comparison with tirzepatide and
semaglutide, and effects in key subpopulations (elderly, renal/hepatic impairment). The Phase 2 data
establishes unprecedented efficacy signals — Phase 3 will determine regulatory fate.

4. Dosing Instructions & Delivery Options

All dosing below reflects Phase 2 trial regimens. No approved clinical dosing protocol exists. These are
investigational frameworks only.

Phase 2 trial escalation regimens — dose-to-target approaches

Target Dose Starting Dose Escalation Steps mm

1 mg weekly 1 mg (no None 48 weeks Well tolerated;
escalation) meaningful liver fat
reduction; modest
weight/HbA1c
effects

4 mg weekly 2 mg x 4 weeks Escalate to 4 mg 48 weeks 2 mg start partially
mitigated Gl
events vs. direct 4
mg start

4 mg weekly 4 mg (no None 48 weeks Higher early Gl
escalation) burden;
comparable
endpoint efficacy

8 mg weekly 2 mg x 4 weeks — 4 mg x 4 weeks — 8 mg 48 weeks Preferred
escalation path for
8 mg target

8 mg weekly 4 mg x 4 weeks Escalate to 8 mg 48 weeks Acceptable; more
Gl burden during
transition

12 mg weekly 2 mg x 4 weeks —4mg—8mg— 12 mg 48 weeks Maximum studied;
(%4 wks each) stepwise
escalation
essential

Educator's clinical approach — adapting Phase 2 data to practice



Initiation 1mg SC Weeks 1-4 Start here regardless of target dose — establishes Gl
weekly tolerance; meaningful efficacy even at this dose

Escalation 1 2mg SC Weeks 5-8 First step up; advance only if 1 mg fully tolerated
weekly

Escalation 2 4 mg SC Weeks 9-16 Hold longer if any Gl burden; many patients find
weekly effective dose range here

Escalation 3 8 mg SC Weeks 17-24 Approach with respect — significant Gl burden
weekly possible; 4-week hold before advancing

Maintenance 4-8 mg SC Ongoing Most patients do not need 12 mg; excellent efficacy
weekly at 4-8 mg range

Max studied 12 mg SC As needed Reserve for inadequate response at 8 mg; maximum
weekly Phase 2 dose; slower approach preferred

Key dosing principles: Start at 1 mg — even lower than the Phase 2 escalation protocols suggest. The
dose-response data shows clinically meaningful liver fat reduction and modest weight loss at 1 mg alone
(-51.3% liver fat, -8.7% weight at 48 weeks) — this dose is not sub-therapeutic. Target 0.5-0.75
Ibs/week weight loss as the titration guide; with retatrutide's thermogenic component, this discipline is
especially important because weight loss can accelerate beyond the safe pace at higher doses. Most
patients will find their effective dose at 4-8 mg without needing 12 mg. Abdomen or hip area preferred
for injection; rotate sites weekly; same day each week. No renal or hepatic dose adjustment data yet.
Not studied post-bariatric surgery — avoid until Phase 3 data available.

5. Evidence Profile

Evidence tier legend: e Human RCT /clinical trial o Animal / preclinical ~© Structural / in vitro X
Critical gap ~ Theoretical / emerging

© Triple GIP/GLP-1/GCGR agonism confirmed by cryo-EM structural data; single helix TMD
penetration; ECL1-driven GIPR preferential binding; receptor-specific potency ratios characterized (Li
2024, Cell Discov)Structural / in vitro

© GIP receptor potency 8.9x native GIP; GLP-1R 0.4x native; GCGR 0.3x native — imbalanced design
validated (Coskun 2022, Cell Metab)in vitro / Phase 1

e Phase 1b PK/PD (Urva 2022, Lancet): dose-proportional PK; t2 ~6 days; Tmax 8-72 hours; no
dose-limiting toxicities; supports Phase 2 escalationHuman Phase 1

e Phase 2 obesity (n=338, BMI 230, 48 weeks): —24.2% weight at 12 mg; —22.8% at 8 mg; 100% of
8—-12 mg lost 25%; 83% lost 215% at 12 mg; no weight loss plateau at 48 weeks (Jastreboff 2023,
NEJM)Human Phase 2 RCT

e Phase 2 obesity: waist circumference —14 cm; systolic BP —9.88 mmHg; diastolic BP —3.88 mmHg;
triglycerides —>40%; no MACE; heart rate increase (dose-dependent, peaked week 24)Human Phase 2
RCT

e Phase 2 T2D (n=281, HbA1c 7-10.5%, 36 weeks): HbA1c —2.16% at 12 mg; 82% achieved HbA1c
<6.5%; 31% achieved normoglycemia (<5.7%); weight —16.94% at 12 mg; no severe hypoglycemia
(Rosenstock 2023, Lancet)Human Phase 2 RCT

e Phase 2a MASLD substudy (Sanyal 2024, Nat Med): liver fat -86% (12 mg, 48 weeks); 93% achieved
normal liver fat; triglycerides —>40%; K-18 and pro-C3 biomarkers improved; largest hepatic fat
reduction reported to dateHuman Phase 2 RCT

e Body composition (Coskun 2025, Lancet Diab Endocrinol): proportional lean mass loss similar to
other obesity treatments; VAT significantly reduced; ASAT significantly reduced; liver volume reduced in
dose-dependent mannerHuman Phase 2 RCT



e Insulin sensitivity: HOMA2-IR reduced =250%; fasting insulin =50%; C-peptide reduced; adiponectin
and leptin signaling improved — confirmed across Phase 2 programHuman Phase 2 RCT

o Preclinical cancer/immune data (Marathe 2025, NPJ Metab Health Dis): 14-fold pancreatic tumor
volume reduction; 50% lung cancer engraftment reduction; immune tumor microenvironment
reprogramming — mouse models onlyAnimal study — not human

~ Cardiovascular outcomes: MACE reduction hypothesis — biologically plausible via weight loss, BP
reduction, lipid improvement, insulin sensitization; formal CVOT not yet conducted Theoretical / Phase 3
pending

~ MASLD/NASH fibrosis resolution: liver fibrosis biomarkers improved in Phase 2; formal histologic
endpoints from biopsy-confirmed trials not yet available Emerging / Phase 3 pending

~ OSA, knee OA: Phase 3 TRIUMPH trials ongoing — weight-loss-mediated mechanism rationale; no
specific efficacy data yet publishedEmerging / Phase 3

X Phase 3 efficacy data — TRIUMPH program ongoing; not yet publishedCritical gap
X Dedicated CV outcomes trial (CVOT) — not initiated; required for regulatory submissionCritical gap
X Long-term safety beyond 48 weeks — entirely unknownCritical gap

X Head-to-head vs. tirzepatide and semaglutide — Phase 3 trials anticipated but not yet
publishedCritical gap

X Weight regain trajectory after discontinuation — not characterizedCritical gap

X Effect on bone mineral density during rapid weight loss — unknown; especially relevant given weight
loss magnitudeCritical gap

X Optimal dosing in subpopulations (elderly, renal/hepatic impairment, post-bariatric surgery) — not
definedCritical gap

X Cancer immunology effects in humans — entirely theoretical; no human dataCritical gap

Comparative efficacy: mono — dual — triple agonism progression

Agent Max Weight HbA1c Liver Fat Evidence
Loss Reduction Reduction Level

Semaglutide 2.4 mg GLP-1 mono ~14.9% ~1.5-2.0% Modest Phase 3 RCT
Tirzepatide 15 mg GIP + GLP-1 dual ~20.9% ~2.1-2.6% Moderate Phase 3 RCT
CagriSema 2.4/2.4 Amylin + GLP-1 ~22.7% ~1.9% Moderate Phase 3 RCT
Retatrutide 12 mg GIP + GLP-1+ GCG -24.2% -2.16% -86% Phase 2 RCT
triple only
Survodutide GLP-1 + GCG ~18-19% ~1.5% Significant Phase 2

(GLP-1/GCG dual)

Cross-trial comparisons are for orientation only — patient populations, trial durations, and study designs
differ. Head-to-head data not available for retatrutide vs. any comparator.

6. Clinical Considerations

Contraindications
» Personal or family history of medullary thyroid carcinoma (MTC) — class warning for incretin-based
therapies
» Multiple Endocrine Neoplasia type 2 (MEN2) — absolute contraindication

+ History of pancreatitis or active pancreatic disease — one case in Phase 2; monitor closely; avoid
in documented pancreatitis history



+ Severe Gl disease, gastroparesis, or gastric outlet obstruction — gastric slowing from GLP-1 and
glucagon axes would exacerbate

« Prior bariatric surgery (gastric bypass, Lap-Band) — excluded from Phase 2 trials; no safety or
efficacy data in this population

+ Type 1 diabetes — not studied; not indicated

» Pregnancy and lactation — insufficient data; not recommended; discontinue =2 months before
planned conception

» Concurrent sulfonylureas or insulin — hypoglycemia risk; reduce doses proactively at initiation
» History of cardiac arrhythmia — dose-dependent heart rate increase observed; monitor carefully
+ History of suicidal ideation — class monitoring requirement; screen at baseline and each visit

Patient selection

+ ldeal investigational candidates: BMI =30 or 227 with comorbidity (T2D, hypertension,
dyslipidemia, MASLD, OSA); T2D inadequately controlled; significant hepatic fat burden
(MASLD/NASH); patients requiring >20% weight loss; those failing or plateauing on GLP-1 RA or
dual agonist monotherapy; multiple convergent cardiometabolic risk factors

+ Strongest clinical case: The patient with obesity plus MASLD — no other approved or
investigational agent approaches the 86% liver fat reduction seen with retatrutide; this is where the
triple mechanism is most distinctly superior

* Where approved agents should remain first choice: Any patient who can be adequately
managed with tirzepatide, semaglutide, or CagriSema — retatrutide is investigational and lacks
Phase 3 safety data; do not use for what approved agents can achieve

* Not recommended for: T1D; pregnancy; MTC/MEN2 history; active pancreatitis; post-bariatric
surgery; severe gastroparesis

Monitoring protocol

Labs / Assessments Clinical Focus

Baseline

Week 4-8

Week 12

Week 24

Week 48+

Every visit

HbA1c, fasting glucose, fasting insulin,
CMP, CBC, lipid panel (including
triglycerides), liver panel (ALT/AST),
eGFR/UACR, lipase/amylase, thyroid
history (MTC/MEN2); body weight, BMI,
waist circumference, BP, heart rate; retinal
exam; DEXA or InBody; gallbladder
ultrasound if symptomatic; suicidal ideation
screen; pancreatitis history

Fasting glucose, body weight, BP, heart
rate, Gl symptom diary, edema assessment

HbA1c (T2D), fasting glucose, body weight,
waist circumference, BP, heart rate, liver
enzymes, lipase/amylase

Full metabolic panel, HbA1c, lipid panel
(triglycerides respond 3—4 months), liver
panel, eGFR, body composition (DEXA or
InBody); cardiac review if heart rate
elevated

Full panel as above + retinal exam + bone
density (DEXA — critical given weight loss
magnitude) + gallbladder imaging if
symptomatic + calcitonin if indicated

Body weight, waist circumference, BP,
heart rate, Gl symptom review, hydration

Exclude contraindications; full metabolic
and hepatic baseline; cardiac baseline
(heart rate)

Tolerability; dose escalation decision; early
glucose and heart rate signal

Glycemic and hepatic response; dose
optimization; pancreatitis surveillance

Intermediate hepatic, metabolic, and
cardiac assessment

Phase 2 trial endpoint equivalent;
comprehensive safety review; lean mass
preservation check

Ongoing safety; titration pacing; cardiac
rate monitoring



Labs / Assessments Clinical Focus

status, weight loss rate (target 0.5-0.75

Ibs/week)

Heart rate monitoring deserves special emphasis with retatrutide — the glucagon receptor axis drives a
dose-dependent heart rate increase that peaks at approximately 24 weeks before declining. This is
distinct from the GLP-1 class effect and requires baseline documentation and regular monitoring. Bone
density assessment is particularly important given the magnitude of weight loss — rapid loss of this
scale can accelerate bone density reduction independent of the peptide mechanism.

Drug interactions & practical cautions

Insulin

Sulfonylureas

SGLT2 inhibitors

Metformin

Narrow Tl oral drugs

Dehydration / AKI

Heart rate monitoring

Bone density

Weight loss pace

Post-bariatric surgery

Reduce by 20-30% at initiation; aggressive glycemic reduction from triple
mechanism creates significant hypoglycemia risk when combined with
insulin; monitor glucose daily during early titration

Reduce or discontinue before starting; glucose-dependent mechanism does
not protect against sulfonylurea-mediated hypoglycemia; risk is amplified by
the magnitude of glycemic reduction achievable

Complementary metabolic mechanisms; dehydration risk is additive given
glucagon-mediated lipolysis and Gl fluid losses — aggressive hydration
counseling; monitor eGFR

Additive glycemic benefit; AMPK activation from both agents is
complementary; monitor for hypoglycemia in some settings; B12 depletion
with long-term metformin use

Triple mechanism includes both gastric slowing (GLP-1) and reduced Gl
motility (glucagon) — greater oral drug absorption delay than with GLP-1
RAs alone; administer narrow Tl drugs =1 hour before injection

Gl adverse events plus lipolysis-driven fluid shifts require aggressive
hydration counseling; monitor eGFR if prolonged nausea or vomiting occurs

Dose-dependent increase; peaked at week 24 in Phase 2 trials; patients
with baseline tachycardia, arrhythmia history, or cardiac disease require
cardiology evaluation before initiation

Significant rapid weight loss reduces mechanical loading on bone; bone
density assessment (DEXA) at baseline and annually is essential at
retatrutide's weight loss magnitude; consider calcium and vitamin D
supplementation

Target 0.5-0.75 Ibs/week — this is the most important practical discipline;
with the glucagon thermogenic component, weight can drop faster than the
safe lean mass preservation rate; actively hold dose if losing faster than
target

Do not use — not studied; altered Gl anatomy changes pharmacokinetics
unpredictably; await Phase 3 data

Clinical bottom line: Retatrutide is the most pharmacologically ambitious agent in this series
— and the Phase 2 data are extraordinary. The 24.2% weight loss, 86% liver fat reduction, 31%
normoglycemia rate, and 50% HOMA-IR reduction are numbers that no approved agent
approaches. The glucagon receptor axis is the differentiating mechanism: it adds
thermogenesis, hepatic beta-oxidation, and direct lipolysis — three metabolic effects that GLP-1




and GIP alone cannot produce. It is, however, investigational only. All results are Phase 2, all
from trials of 48 weeks or fewer. Phase 3 TRIUMPH data, a dedicated CVOT, and long-term
safety characterization are essential before any clinical use outside investigational protocols.
The titration discipline that applies across this entire series is most critical here: start at 1 mg,
escalate slowly, use 0.5-0.75 Ibs/week as the guide, monitor heart rate and bone density
actively, and recognize that 4—-8 mg is likely where most patients will find their effective and
tolerable dose.

Final Note: Where Retatrutide stands — and what it means for this series

Retatrutide closes the loop on the metabolic balance section of this Learning Guide series. The
progression is clear: liraglutide proved GLP-1 RAs were cardioprotective. Semaglutide extended that to
a 20% MACE reduction and ~15% weight loss. Tirzepatide added GIP and reached ~21%. CagriSema
added amylin and reached ~23%. Retatrutide adds glucagon and, in Phase 2, reaches ~24% — with the
extraordinary hepatic benefit that no other agent has matched.

The key pharmacological insight for practitioners: each added receptor axis is not merely additive to the
weight loss number — it brings a qualitatively new metabolic effect. GLP-1 provides satiety and insulin.
GIP adds adipocyte lipid handling and insulin sensitization. Amylin (CagriSema) adds hindbrain satiety
from a separate circuit. Glucagon (retatrutide) adds thermogenesis, hepatic fat burning, and lipolysis.
These are mechanistically distinct contributions, not dose escalation of the same pathway.

In the context of the full series: for the practitioner using GH secretagogues (ipamorelin, GHRP-2,
MK-677) alongside metabolic agents, retatrutide — when approved — will represent the most powerful
metabolic optimization foundation available. Its thermogenic glucagon axis, improved insulin sensitivity,
AMPK activation, and extraordinary fat reduction create the most favorable cellular environment for
anabolic peptide strategies. The sequencing principle that has guided this entire series — metabolic
optimization first, anabolic support second — reaches its highest expression with the triple agonist
approach.

SSRP Institute | Cellular Medicine Education | William Seeds, MD — Educational use only. Not medical advice.



