K perplexity

Tirzepatide - affect on visceral fat

Tirzepatide produces large, preferential reductions in visceral fat, with additional benefits on
liver and overall fat distribution. [l 121 [3]

Magnitude of visceral fat loss

¢ In a DXA substudy of SURMOUNT-1 (obesity/overweight, no diabetes), tirzepatide reduced
estimated visceral fat mass by about 40% at 72 weeks vs about 7% with placebo
(treatment difference = -33 percentage points, p < 0.001).[41 1

¢ Inthe same cohort, total fat mass fell by ~34%, so visceral fat reduction was at least as
large as, and numerically greater than, overall fat loss. 11 4]

Visceral vs subcutaneous and liver fat

¢ An MRI-based analysis from the SURPASS-3 program in type 2 diabetes showed tirzepatide
reduced visceral adipose tissue more than abdominal subcutaneous adipose tissue,
indicating a shift away from ectopic/central depots. 13l

e A 2024 exploratory analysis using imaging-derived z-scores found significant decreases in
visceral adipose tissue (z-VAT) and liver fat (z-LF), while abdominal subcutaneous fat
(z-aSAT) actually increased from a low baseline, suggesting redistribution from visceral/liver
to more metabolically benign subcutaneous stores.[31[2]

¢ |n a dedicated MRI-PDFF study, tirzepatide produced up to ~55% relative reduction in liver
fat over 52 weeks, with many subjects normalizing hepatic fat levels. 61

Body composition and lean mass

e Across SURMOUNT-1, about 74-75% of weight lost on tirzepatide was fat mass and ~25-
26% was lean mass, proportions similar to lifestyle-induced weight loss but with a much
larger absolute fat mass reduction.{z1 [l

e A 2025 analysis of muscle composition reported significant reductions in liver, visceral, and
abdominal subcutaneous fat versus basal insulin, with preservation of muscle quality despite
some lean mass loss. 8119l

Mechanistic implications

e As a dual GIP/GLP-1 receptor agonist, tirzepatide lowers energy intake, improves insulin
sensitivity, and shifts substrate use toward fat oxidation, which appears to preferentially
deplete visceral and hepatic fat depots. 101 [11



e This selective loss of visceral and liver fat is expected to improve cardiometabolic risk
markers (glycemia, adipokine profile, adipose tissue insulin resistance), consistent with
observed increases in adiponectin, decreases in leptin, and improved adiponectin/leptin
ratio in MRI substudies.[2 5]

If you want, | can pull specific HED-style effect sizes (e.g., kg change in VAT or cm?
cross-section) from the MRI/DXA papers for more quantitative modeling.

Retatrutide - compare

Retatrutide appears to drive at least as much, and likely greater, visceral fat and liver fat
reduction than tirzepatide at similar treatment durations, reflecting its stronger overall weight-
loss and glucagon-mediated fat-oxidation profile.lﬁl“ll

Visceral and abdominal fat

¢ Inthe phase 2 obesity trial, retatrutide reduced abdominal visceral adipose tissue by
approximately 16-48% at 48 weeks (dose-dependent, MRI-quantified), with significant
reductions at all doses vs placebo.ml

¢ In analogous imaging work with tirzepatide, visceral fat reductions around 40% at ~72
weeks were seen in obesity cohorts, again significantly greater than placebo and somewhat
larger than overall fat loss. 11811191

e Direct head-to-head data are not yet available, but review articles and mechanistic analyses
consistently suggest retatrutide’s triple agonism yields at least comparable and probably
larger proportional VAT loss for a given time frame.[201 [21] [22]

Liver and ectopic fat

e Retatrutide produces very large liver fat reductions: 71-100% of participants reach =230%
relative liver fat reduction by 24 weeks, and 79-93% on 8-12 mg normalize liver fat to <5%
by 24-48 weeks. 12

e Tirzepatide also markedly lowers liver fat (often >50% relative reduction and high rates of
normalization), but the retatrutide MASH-focused data suggest a higher fraction of patients
hitting deep liver-fat endpoints at earlier time points. 231 [121

Total fat vs lean mass

e Intype 2 diabetes, retatrutide caused 15-26% reductions in total fat mass over 36 weeks
(dose-dependent) with lean-mass loss fractions similar to other obesity drugs, i.e., most lost
weight was fat rather than lean. 241 [25]

e Tirzepatide DXA substudies show about 34% total fat mass reduction at 72 weeks, with
~75% of lost weight as fat and ~25% as lean mass, similar proportional pattern but over a
somewhat longer timeframe. 1261 [18]



Weight-loss potency and mechanism

e Tirzepatide (GIP/GLP-1 agonist) yields up to ~22.5% weight loss at ~72 weeks in obesity
trials, with strong effects on VAT and liver fat largely via appetite suppression and improved
insulin sensitivity.lﬁ1 [27]

¢ Retatrutide (GIP/GLP-1/glucagon agonist) achieves ~22.8-24.2% mean weight loss at 48
weeks in phase 2 obesity studies, a steeper trajectory, with glucagon receptor activation
adding increased energy expenditure and hepatic fat oxidation that likely favors deeper
visceral and hepatic fat depletion.lﬁ“ﬂ1

Practical comparison

Feature
Receptor profile

Max mean weight loss
(trial)

Visceral fat reduction
(VAT)

Liver fat normalization

Mechanistic tilt

Stage of development

Tirzepatide

GIP + GLP-1dual agonist 1221
~22.5% at ~72 weeks 21

=40% at ~72 weeks (MRI/DXA
substudies) 18l 19l

High, many reach <5% liver fat {28l

Strong appetite/insulin effects 1221

Approved for T2D and obesitylﬂl

Retatrutide

GIP + GLP-1+ glucagon triple agonist 'Zl
~24.2% at 48 weeks &l

16-48% at 48 weeks (dose-dependent
MRI) 121

280-90% reach <5% liver fat at higher
doses 7l

Appetite + increased fat oxidation/EE via
glucagon 121

Phase 2 complete, further trials
ongoing 21 [17]

Net: both agents substantially deplete visceral and hepatic fat, but the current data suggest
retatrutide’s triple-agonist profile may deliver faster and somewhat deeper reductions in these
ectopic depots, at the cost of still-emerging long-term safety and tolerability data. 21 [161 [177]

P

Tirzepatide vs Retatrutide compare liver fat effect

Retatrutide produces larger and faster reductions in liver fat than tirzepatide, with more patients
reaching complete or near-complete resolution of steatosis, though they have not been
compared head-to-head. 361 [37]

Tirzepatide: liver fat effects

¢ Inthe SURPASS-3 MRI substudy (type 2 diabetes, 52 weeks), tirzepatide 10-15 mg reduced
liver fat content by about 8 percentage points from a baseline near 16 %, corresponding to
roughly a 47-55% relative reduction, versus ~3 percentage points with insulin degludec.[38l

[39] [40]

¢ Many participants achieved normalization of liver fat (MRI-PDFF <5%), and improvements in
MRI-cT1 suggested reduced hepatic inflammation/fibrosis risk. 141 [401



Retatrutide: liver fat effects

¢ Inthe 48-week phase 2 obesity study with a MASLD substudy, retatrutide achieved relative

liver fat reductions of 230% in 71-100% of participants at 24 weeks, versus 4% with
pIacebo.Iﬂ1 [s6]

e With 8 and 12 mg doses, 79-86 % of participants had liver fat <5% at week 24, rising to 89—
93% by week 48; mean relative liver fat reduction reached about 86% at 12 mg, one of the
largest effects reported in MASLD/MASH trials. 1381 [371

Direct comparison: what we can and cannot say

o Cross-trial, retatrutide’s average relative liver fat reduction (~80-86% at 48 weeks) and
very high normalization rates (>85%) appear greater than those reported for tirzepatide

(~47-55% relative reduction, more modest but still substantial normalization rates). 401 [37]
[36]

e However, populations and designs differ (obesity with MASLD vs type 2 diabetes cohorts,
different baselines and time points), so we cannot claim definitive superiority without a
head-to-head trial; best interpretation is that both are very effective for fatty liver, with
current evidence favoring deeper and faster liver-fat clearance with retatrutide. 381 [371 [36]

Mechanistic nhuance

o Tirzepatide (GIP/GLP-1) reduces hepatic fat mainly via potent weight loss, improved insulin
sensitivity, and reduced de novo lipogenesis. [381140]

¢ Retatrutide adds glucagon receptor agonism (GIP/GLP-1/GCG), which increases energy
expenditure and directly promotes hepatic fatty acid oxidation, likely explaining the extra
liver-fat lowering beyond what weight loss alone would predict. (371 [36]

If you share your situation (diabetes vs just fatty liver, BMI, other meds), | can translate these
numbers into more personalized expectations and pros/cons for each agent.

Clinical trials comparing tirzepatide retatrutide
liver enzymes
There are no completed human clinical trials that directly compare tirzepatide vs retatrutide

head-to-head for liver enzymes yet; available data come from separate trials plus one planned
outcomes study. [52] [53]

Tirzepatide trials: ALT/AST

¢ In SURPASS-3 MRI (type 2 diabetes, 52 weeks), tirzepatide significantly reduced liver fat
and improved ALT and AST compared with insulin degludec; participants who normalized
liver fat tended to show greater enzyme improvements.[ﬂl [55][56]

e Summaries of this substudy report clinically meaningful drops in ALT (on the order of 20—
30% from baseline) and smaller but favorable changes in AST, consistent with reduced



steatosis and inflammation. [521 (561

Retatrutide trials: ALT/AST

¢ Inthe phase 2 obesity/MASLD substudy, retatrutide produced very large reductions in
MRI-measured liver fat, but ALT and AST changes were modest and not consistently
different from placebo across all doses. 381152

e AASLD 2025 data note that while >85% of subjects on 8-12 mg had steatosis resolution by
liver fat criteria, ALT and AST “did not change consistently versus placebo,” suggesting
discordance between liver fat and enzyme shifts in the short-medium term.[38l

Comparative interpretation

e Cross-trial, tirzepatide shows clearer, more consistent ALT/AST improvements parallel to
liver-fat reduction in diabetes cohorts, whereas retatrutide shows much larger liver-fat
reductions but relatively flat average ALT/AST vs placebo so far.[261 [52] [58]

e A master protocol (SYNERGY-OUTCOMES, NCT07165028) is planned to evaluate both
agents in high-risk MASLD and will track liver outcomes and lab measures, but it is not a
classic randomized head-to-head ALT/AST comparison between the two drugs. 1531 [59]

Key takeaways for liver enzymes

e Tirzepatide: proven liver-fat reduction plus consistent ALT/AST improvement in SURPASS-3
MRI and related analyses. 1551 [57] [56]

e Retatrutide: extremely strong liver-fat clearance with high steatosis resolution rates, but
current human trial reports show ALT/AST changes that are variable and not reliably
superior to placebo, despite improved fat and metabolic markers. 521 [58]

If you tell me your current ALT, AST, and whether you have confirmed MASLD/MASH, | can
suggest which pattern (stronger enzyme response vs deeper fat clearance) might align better
with your goals.

compare effects on brown and beige fat

Evidence for both drugs on brown and beige fat is mostly preclinical or from ongoing trials, and
there are no head-to-head human data yet.[671168]

Tirzepatide

¢ |In obese mice, tirzepatide increased thermogenesis in brown and beige adipose tissue, with

higher UCP1 expression and enhanced fat utilization, indicating activation of thermogenic fat
depots. 691 [70]

¢ A dedicated human trial (TABFAT, NCT06893211) is now testing tirzepatide's effect on
brown fat activity and beige fat markers (UCP1 and other browning genes in subcutaneous



fat) over 24 weeks using PET/CT, MRI, and biopsy; results are pending, so human proof of
BAT/beige activation is not yet established. 71l [72] [67]

Retatrutide

Retatrutide’s glucagon agonism is expected to raise energy expenditure and thermogenesis,
and animal data on glucagon show stimulation of brown fat activity, but human retatrutide
studies have mainly focused on weight, liver fat, and metabolic markers rather than direct
BAT/beige readouts. [681 73]

Reviews emphasize that while glucagon can activate brown fat in animals, human
experiments so far show only modest increases in energy expenditure that have not clearly
translated into large, measured BAT activation in clinical settings.lﬁu@l

Comparative view

Tirzepatide: direct preclinical evidence of brown and beige fat activation plus an active
human imaging/biopsy trial specifically designed to quantify these effects. 120l [67] [69]

Retatrutide: stronger theoretical and animal-based rationale for thermogenesis via glucagon,
but no published human data yet that directly measure BAT volume/activity or beige
markers for this drug. 1681 73]

So right now, tirzepatide has more targeted mechanistic data on brown/beige fat (especially in
mice and via the TABFAT trial design), whereas retatrutide likely enhances thermogenesis
indirectly through glucagon signaling but lacks equally direct human BAT/beige measurements in
published trials.
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