Title: Brain-guided stratification for anti-obesity treatment

Background: Anti-obesity treatment exhibits wide variation of responses in real-word setting, necessitating the development of biomarkers to optimise decision-making. With brain’s central role in energy homeostasis, we hypothesized that the response variation stems from divergent brain functional profiles. This study aims to profile brain function features in persons with obesity, thereby identify relevant biomarkers to guide anti-obesity treatment.

Methods: We characterized whole-brain functional connectivity in individuals with obesity and applied hierarchical clustering using UK Biobank as a discovery cohort, which yielded two neurofunctional profiles as candidate biomarkers. Phenotyping was conducted to characterise their relevance spanning neurofunction, genetics and clinical features, with findings validated in our two independent cohorts. Finally, the validity of these profiles as weight-loss response biomarkers were validated in our two cohorts undergoing GLP-1 receptor agonist treatment to guide precision anti-obesity therapy.

Results: We identified two neurofunctional biotypes in persons with obesity: the High-Exteroceptive biotype (HEX) exhibited exaggerated salience-ventral attention network connectivity, whereas the Low-Interoceptive biotype (LIB) showed reduced default-mode network connectivity. Clinically, HEX patients presented with visceral adiposity and disordered eating, while LIB patients showed psychiatric vulnerability. Notably, GLP-1RA treatment preferentially normalized connectivity in HEX patients, paralleling significantly greater weight loss (Cohort 1: 16.1% vs. 9.8%, P < 0.001; Cohort 2: 13.3% vs. 6.1%, P = 0.002) and higher response rates (weight loss >10%: Cohort 1: 85.7% vs. 47.2%, P < 0.001; Cohort 2: 71.43% vs. 0%, P = 0.026) compared with LIB patients.

Conclusion: This study establishes HEX as a neurofunctional biomarker to predict GLP-1RA treatment response, providing the first brain-based framework to optimise decision-making in anti-obesity treatment.

[image: ]
image1.png
Development cohort Validation cohort
UK Biobank Nanjing cohort
Shanghai cohort
Normal weight control ,' Obesity Obesity patients
/i\ (N=1648) (N=1761) initiating treatment
Whole-brain _, dentify brain network ___~ Biotype development Biotype Treatment effect
network modelling related to obesity and phenotyping validation evaluation

b
LB HEX
F’ of—mn Low-interoceptive biotype High-exteroceptive biotype F‘;PTF‘% ﬁL il

e I = |
poreig T St

e — — U

¢ Response to anti-obesity treatments

Change in body weight Change in body weight at 24 week Participants who met weight-loss target
P = 0 P=0525 -
S 5 P=0009
5 g o 5 poom
H § -10 g 80 | HEX
H S s £ w0
g g 8 40
g g 20
5 R P<0.001 L
£ & a0 . 0

& @ & & &




