
Semaglutide, tirzepatide, and retatrutide all substantially reduce visceral adipose tissue

(VAT), but the strongest VAT effects track with overall potency for weight loss: semaglutide <

tirzepatide < retatrutide, based on currently available imaging and body‑composition data.

Semaglutide: selective GLP‑1 receptor agonist ; reduces appetite and slows gastric

emptying, driving weight and VAT loss.

Tirzepatide: dual GIP/GLP‑1 agonist ; produces greater weight and fat loss than

semaglutide, with exploratory data suggesting a targeted effect on visceral and liver fat

beyond what weight loss alone would predict.

Retatrutide: triple GIP/GLP‑1/glucagon agonist ; yields the largest average weight loss in

trials so far, with marked reductions in abdominal VAT and liver fat, consistent with a

strong effect on ectopic fat depots.

Direct head‑to‑head VAT imaging data are limited, so comparison relies on within‑trial

body‑composition substudies and imaging :

Semaglutide

CT‑based series in real‑world patients show meaningful declines in VAT area

alongside weight loss ; for example, one cohort showed a reduction in visceral

adipose tissue area from about 341 cm² to 309 cm² in the weight‑loss subgroup.

Narrative reviews and trial analyses indicate VAT tends to shrink proportionally more

than subcutaneous fat, with double‑digit percentage VAT reductions over months vs

minimal change on placebo.

Tirzepatide

SURMOUNT‑1 DXA substudy: visceral fat mass decreased by about 40% with

tirzepatide vs about 7% with placebo (estimated treatment difference roughly −33

percentage points).

SURPASS‑3 MRI: exploratory analyses show significant reductions in visceral fat and

liver fat “z‑scores,” suggesting a possible preferential effect on central/ectopic fat

compared with the magnitude of weight loss.
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Retatrutide

Phase 2 obesity study: at 48 weeks, retatrutide 8–12 mg produced weight loss around

22.8–24.2%, with significant reductions in abdominal VAT and abdominal subcutaneous

adipose tissue vs placebo.

MASLD/MASH substudy: very large reductions in liver fat and high rates (>85%) of

steatosis resolution, consistent with robust mobilization of ectopic fat ; abdominal

VAT was significantly reduced at all studied doses.

Because VAT scales with weight loss, a practical way to compare is by maximum weight‑loss

efficacy (high dose, obesity trials without diabetes):

Drug
Receptors

targeted

Max reported mean

weight loss (obesity trials)
Reported visceral/ectopic fat findings (qualitative)

Semaglutide GLP‑1
~15–17% at ~68 weeks.

Clear VAT reduction; CT and reviews show

meaningful VAT area drop and relatively greater

visceral vs subcutaneous fat loss.

Tirzepatide GLP‑1 + GIP
~20–22.5% at ~72 weeks.

~40% reduction in visceral fat mass on DXA; MRI

data suggest targeted visceral and liver fat

reduction beyond weight loss expectation.

Retatrutide
GLP‑1 + GIP +

glucagon

~22–24% at 48 weeks; up

to ~28–29% at 68 weeks

in later trials.

Significant reductions in abdominal VAT and

ASAT with very large liver fat reductions and high

steatosis resolution rates.

Overall, for VAT reduction per patient, tirzepatide already shows larger proportional visceral

fat loss than placebo and greater total fat loss than semaglutide, while early retatrutide data

indicate at least comparable, and likely greater, VAT and ectopic fat reductions in line with its

higher total weight loss. Direct, head‑to‑head imaging studies comparing all three on VAT

specifically have not yet been published, so current inferences are based on separate trials

and should be interpreted accordingly.

⁂

Current data do not show that retatrutide’s glucagon receptor activation uniquely targets

ectopic fat, but glucagon activity likely contributes disproportionately to its strong liver and

visceral fat reductions when combined with GLP‑1 and GIP agonism.
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Glucagon receptor activation increases hepatic fatty‑acid oxidation, raises energy

expenditure, and promotes lipolysis of stored fat, especially in the liver.

In retatrutide, this glucagon signal is intentionally “moderate” so that energy

mobilization and fat burning rise without excessive hyperglycemia.

In the phase 2 MASLD/MASH trial, retatrutide produced up to ~82–86% relative liver fat

reduction at higher doses, with most of the drop occurring in the first 24 weeks.

Reductions in liver fat were significantly related to decreases in body weight, abdominal

subcutaneous fat, and visceral adipose tissue, suggesting a strong but not exclusive effect

on ectopic depots.

β‑hydroxybutyrate levels increased 2–3‑fold in a dose‑related fashion, consistent with

enhanced whole‑body and hepatic fat oxidation driven in part by glucagon receptor

activation.

GLP‑1 receptor agonists alone already reduce VAT and liver fat, and meta‑analyses do

not show strict selectivity for VAT over subcutaneous fat ; changes largely track with

weight loss.

Triple agonists (GLP‑1/GIP/glucagon) and GLP‑1/glucagon dual agonists as a class show

some of the largest liver fat reductions reported, implying that glucagon signaling

amplifies ectopic fat clearance when layered onto GLP‑1/GIP.

However, current human data cannot cleanly separate “glucagon‑specific” targeting

from overall higher weight loss and energy expenditure ; the liver and visceral benefits

appear enhanced, but not proven to be uniquely targeted, by glucagon receptor

activation.

⁂

Evidence suggests tirzepatide’s GIP‑dominant profile enhances adipose‑tissue effects and

VAT reduction versus pure GLP‑1 agonism, but there are no human data that quantify

“optimal” GIP:GLP‑1 ratio for VAT specifically; the link is mechanistic and inferential rather

than directly measured.
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Tirzepatide is an “imbalanced” dual agonist: it has near‑native affinity and potency at the

GIP receptor, but about 5‑fold lower affinity and ~20‑fold lower potency at the GLP‑1
receptor compared with native GLP‑1.

In receptor‑occupancy models, pharmacodynamic readouts show higher and more

sustained engagement of GIPR than GLP‑1R at clinical doses, by design.

GIP receptors are expressed in white adipose tissue, including visceral depots, where

GIPR agonism modulates nutrient handling.

Long‑acting GIPR agonists (and tirzepatide‑like molecules) in human adipocytes and

mouse models enhance insulin signaling and glucose uptake in the fed state, increase

conversion of glucose to glycerol, and reduce circulating triglycerides during lipid

challenge, while promoting lipolysis when insulin is low.

In obese mouse models, tirzepatide improves insulin sensitivity partly through

adipose‑specific effects, with enhanced insulin‑stimulated glucose uptake in white

adipose tissue even when GLP‑1R is absent, implicating GIPR‑driven adipose actions.

Clinical body‑composition data show tirzepatide produces larger reductions in total fat

mass and VAT than placebo and greater fat‑mass loss than GLP‑1‑only drugs given over

similar durations.

Mechanistic reviews interpret this as GLP‑1 providing strong appetite suppression and

central effects, while GIPR activation improves adipose‑tissue function (nutrient trapping

in fed state, more efficient lipid mobilization when fasting), which may favor loss of

metabolically active, insulin‑resistant depots such as VAT and ectopic fat.

No published human data systematically vary the GIP:GLP‑1 receptor potency ratio in

tirzepatide‑like molecules to map VAT changes against that ratio, so we cannot say “more

GIP” or “more GLP‑1” linearly increases VAT loss.

Current interpretation is that a GIP‑dominant ratio allows higher dosing (less GLP‑1–
driven GI intolerance) and leverages GIP’s adipose‑tissue actions, yielding greater overall

fat and VAT loss than GLP‑1 alone, but the specific contribution of the ratio vs total

receptor engagement and weight loss magnitude remains unresolved.

⁂
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