
2 (in those ≥18 years old), and BMI ≥95th
percentile (in those 6-17 years old). Patients must also
have a heterozygous genetic variant in POMC or PCSK1;
heterozygous genetic variant in LEPR; a homozygous, het-
erozygous, or compound heterozygous variant in SRC1 or
SH2B1 (including a chromosomal deletion of 16p11.2 includ-
ing SH2B1); or a heterozygous N221D variant in PCSK1.
Patients with ≥2% weight loss in the prior 3 months,
HbA1C >10%, clinically significant pulmonary, cardiac, or
oncological disease, or history of significant liver or serious
kidney disease are not eligible. Within each sub-study, pa-
tients will be randomized 1: 1 to receive daily subcutaneous
injections of setmelanotide or placebo for 52 weeks. The pri-
mary outcome is themean change in body weight in patients
who receive setmelanotide compared with placebo. Safety
will be assessed by frequency and severity of adverse events.
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Bimagrumab is a fully human, ligand-blocking antibody to
activin receptors type IIA and type IIB that in obese diabet-
ic patients has been shown to improve body composition
dramatically. After 48 weeks of treatment (N=75, allocated
1: 1, bimagrumab intravenously (iv) 10 mg/kg/month: pla-
cebo), in the bimagrumab group total body fat mass de-
creased by 20.5% while at the same time, lean mass
increased by 3.6%, both assessed by dual X-ray absorpti-
ometry (DXA). At 24 weeks, fat mass loss was 16.5% in
those treated with bimagrumab, while there was little ef-
fect on fat or lean mass in the placebo group at either time-
point. In a subset of patients who underwent magnetic
resonance imaging, the fat loss effect was greatest for hep-
atic fat, with a 52% reduction from baseline to week 48, and
for abdominal visceral fat, where a 34% decrease was ob-
served over the same interval (Heymsfield SB et al.
JAMA Open 2021;4: e2033457).

Most drugs for obesity are less effective in diabetics, so to
evaluate the efficacy of bimagrumab on fat mass in non-di-
abetics, we undertook a pooled analysis of patient-level
data from 6 clinical studies of bimagrumab previously con-
ducted to assess muscle anabolic activity and/or clinical
safety. Criteria for study selection included at least 24
weeks of therapeutic drug exposure, DXA performed at
baseline and at least 2 additional time points. Studies
that recruited patients with known, underlying primary
diseases of adipose tissue or muscle were excluded. Of the
568 subjects in these 6 studies, 7 were identified as diabetic
and excluded, leaving 561 subjects in 4 dose groups includ-
ing placebo (N=204), 70 mg iv monthly (N=43), 210 mg
iv monthly (N=75), or a top dose group comprising 700 mg
iv once monthly or 10 mg/kg iv once monthly or 30 mg/kg iv
q8w x 2 (total N=239). A dose- and time-dependent effect of
bimagrumab on fat loss was observed and at the 24 week
time point, the top dose group lost 14.6% (LS mean
(95% CI) 13.2% - 16.0%) of total body fat mass, while
the placebo group increased their fat mass by 2.4%
(0.9% - 3.8%). Approximately 41% of the subjects in this
pooled analysis were overweight or obese, which is a po-
tential limitation of this study since all subjects in the
diabetes study were overweight or obese, however this
likely does not affect the conclusion since no effect of
baseline BMI on % initial body fat lost at week 24 was
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seen. Thus, unlike most other drugs for obesity, the effi-
cacy of bimagrumab is very similar in both diabetic pa-
tients and in non-diabetic patients.
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2 and lT3 6899
±554mm2, p=1.00) and was significantly lower compared to
Ob (9037±789mm2, p<0.01) and higher compared to Ln
(2771±754mm2, p<0.01). The area of fibrosis was similar be-
tween hT3 and lT3 (7.7±1.1mm and 6.6±0. 5mm,

respectively, p=1. 00), higher when comparing both groups
with Ln (2.4±1.3mm, p<0.01) and lower when comparing
both groups with Ob (13.5±2.2mm, p<0.01). Conclusion:
Treatment of obese ZSF1 animals with T3 improved the gly-
cemic profile, and lipid and fibrous deposition in the liver and
adipose tissue. The usage of low dose T3 does not seem differ-
ent from high dose concerning these effects and might be as-
sociated with fewer adverse events. TH may, in the future,
become an option when treating patients with MS and
NAFLD.
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