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Obesity: One Size Does Not Fit All

• Heterogeneity in:
–Risk for obesity development (across the lifespan)
–Risk for development of complications of obesity
–Response to treatment



Individual Variability with Lifestyle Treatment
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4-Year Weight Loss Trajectories of 887 Intensive Lifestyle Intervention Participants Who Had 
Lost 

≥ 10% Initial Weight at Year 1

Data from Look AHEAD clinical trial. Wadden et al. Obesity. 2011.



Seven-Year Weight Trajectories after Roux-en-Y gastric bypass in the 
Longitudinal Assessment of Bariatric Surgery Study

Six weight 
change 
trajectory groups 
were identified

From: Courcoulas et al. JAMA Surg 2018



Weight loss with semaglutide 2.4 mg plus intensive behavioral treatment
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Observed weight-loss attainment at week 68: In-trial

Compared with placebo, participants in the semaglutide 2.4 mg group were more likely to achieve 
body weight reductions of ≥5% (co-primary endpoint), ≥10%, ≥15%, and ≥20% (all p<0.0001)

Semaglutide 2.4 mg (N=373#)
Placebo (N=189#)

STEP3 Trial, Wadden et al. JAMA. 2021

14% lost <5% Initial Weight

36% lost ≥20% Initial Weight



The best predictor of 
long-term weight loss 
response for…

Lifestyle intervention (Unick et al., Curr Diab Rep, 2017; Gross et al., 
Obesity, 2019)

Bariatric surgery (Hindle et al., Obesity Reviews, 2017)

Anti-obesity medications (Fujioka et al., Obesity, 2016, Mosenzon et 
al, J Endocri Soc, 2024)

Is early weight loss (initial 2-3 months)

In polygenic obesity, no baseline behavioral, 
metabolic, genetic or other phenotypic 
characteristics can consistently predict response to 
a specific treatment



“Precision” = “Personalized” Medicine

• “Precision medicine (generally considered analogous to 
personalized medicine or individualized medicine) is an 
innovative approach that uses information about an individual's 
genomic, environmental, and lifestyle information to guide 
decisions related to their medical management. The goal of 
precision medicine is to provide a more precise approach for the 
prevention, diagnosis, and treatment of disease.”   
– NHGRI, NIH

– “Getting the RIGHT treatment to the RIGHT patient at the RIGHT time”
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Specific treatments for leptin signaling 
pathway defects

CPE

Melanocortin 
agonist

+

Disorders affecting leptin receptor action might respond to a 
melanocortin agonist

Setmelanotide

Approved in 
2020 for age 
≥6 with leptin 
receptor 
deficiency, 
POMC or 
PCSK1 
deficiency, and 
Bardet Biedl 
Syndrome



Most human obesity is polygenic…
Polygenic risk scores provides 
estimation of risk
>1000 loci identified
Environment critical, even with 
similar genetic risk 

Loos & Yeo, Nature Reviews 
Genetics, 2022



Cell Systems 2018 6, 157-170.e8DOI: (Acosta et al. Obesity 2021

Phenotypic Approach to AOM Selection

Limitations: observational comparison of 2 convenience 
samples of clinical patients
Patients were not randomized to treatment type or 
allocation
Some of the investigators were treating clinicians and 
were not blinded
Small sample size
Needs replication in well-designed RCT

N=228
N=84

Phen/top

N/B liraglutide

Phentermine + resistance ex



Are we there yet?



How do we provide personalized 
treatment for the patient in front 
of us?

• Moving beyond BMI to assess health risk
• Shared decision-making 
• Assessing other health 

conditions/medications that may contribute 
to obesity development or complications or 
that may influence treatment

• Guidelines, algorithm-based approaches



Patient with obesity or overweight with 
risk factors/comorbidities

Assess and treat comorbid conditions; address 
other medical, psychological, or social issues 
affecting health, including obesity-promoting 

medications.  Periodically assess patient 
readiness for weight management treatment

Is patient willing to 
consider weight 

management treatment?

No

Determine weight loss and 
health goals, history of prior 

weight-loss treatment 

Yes

Has patient
 previously participated in a 

lifestyle intervention program without 
sufficient weight loss or maintenance to 

improve health AND does patient have BMI 
≥ 30 or ≥ 27 with comorbidities?

No

Offer or refer for ILI*

Weight loss ≥ 5% AND 
sufficient improvement 

in health goals?

Yes

No

Consider 
adjunctive AOM 

Yes

Shared 
decision making¶ about 

risks and benefits of 
adjunctive AOM use.  

Is patient willing to try 
an AOM?

No

Yes

Offer or refer for ILI*
Select AOM+

Titrate dose,& monitor for adverse effects, need to 
adjust other medications, weight loss efficacy, and 

improvements in obesity-related risk 
factors/comorbidities

Is weight loss ≥ 5% 
after ≥ 3 months at 

full AOM dose?

Discontinue current AOM. Consider prescribing an AOM 
with different mode of action or greater efficacy.  

Consider consultation with or referral to a specialist with 
obesity management expertise.‡ If Class 2 or 3 obesity or 

Class 1 obesity with uncontrolled metabolic 
comorbidities, consider referral for bariatric surgery 

No
Is weight 

loss <10% AND 
does patient have 

continued obesity-related 
health conditions likely

 to be responsive to 
additional weight 

loss? 

Yes

No

Continue Current AOM. 
Titrate dose++ as needed to attain weight loss or maintenance goals, monitor for 

adverse effects, need to adjust other medications, impact on health and QoL
Consider consultation with or referral to a specialist with obesity management 

expertise‡ if additional weight loss is medically indicated on maximal tolerated dose.  

Is patient 
continuing to lose 

weight?

Consider discontinuing current AOM 
and  prescribing an AOM with 

different mode of action or greater 
efficacy or consultation with or 

referral to a specialist with obesity 
management expertise‡

No

Yes

Yes
Continue to monitor weight 
and health risk periodically

Yanovski & Yanovski, JAMA Int Med, 2024

Offer or refer for ILI
Select AOM+

Titrate dose, monitor for adverse effects, need to adjust other 
medications, weight loss efficacy, and improvements in obesity-

related risk factors/comorbidities

+Initial selection of an AOM may be based on medication efficacy, 
other medical conditions or contraindications, concomitant 

medications, cost, availability, and patient preference



Research Gaps and Opportunities
• How can we use real-world data (EHRs, prescriber databases) to 

answer important clinical questions about heterogeneity of 
response to treatment
– Embed pragmatic trials to test validity of proposed phenotypes/biomarkers)

– May need to collect additional types of information (biosamples, questionnaires)

• Promote use of common data elements across studies

• Leverage approaches being used to explore heterogeneity in 
other complex diseases (asthma, schizophrenia, hypertension) 
to better understand mechanism

• Using advances in data science/ML/AI 
to accelerate development 
of precision approaches

                       MORE TO COME!
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