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University of Texas MD Anderson Cancer Center (MDACC), Melanoma Medical Oncology, Houston, Texas   
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Summary of Research 
Preclinical and clinical research support that obesity can promote cancer initiation, progression, therapeutic 
resistance, and decreased survival in many types of cancer. Many of these effects are mediated by increased 
insulin and insulin-like growth factors. There is also evidence that obesity may impact immune function. 
Currently very little is known about the clinical associations, prognostic significance, or therapeutic impact of 
obesity in melanoma. An improved understanding of the relationship between metabolic phenotypes and the 
tolerance and efficacy of contemporary therapies could lead to clinical impact through improved risk 
stratification and direct interventions (dietary or pharmacological). 
 
In preliminary studies, the clinical factors and outcomes associated with body mass index (BMI) were analysed in 
a cohort of 599 metastatic melanoma patients with activating BRAF mutations treated with dabrafenib and 
trametinib in randomized clinical trials. Unexpectedly, this analysis demonstrated that obese patients had 
significantly improved progression-free survival and overall survival compared to normal weight patients. This 
difference remained significant on multivariate analysis correcting for multiple prognostic factors (i.e. age, 
gender, performance status, stage, LDH, and prior immunotherapy). Interestingly, this association was 
significant in men, but not in women.  
 
The impact of obesity on clinical outcomes in patients treated with immunotherapy is unknown. The increased 
use of immunotherapy in metastatic melanoma, the predictive significance of PD-L1 expression, and the 
prognostic significance of immune infiltrates in patients with clinically localized and regional disease further 
support the rationale to study these associations. 
 
Study Design  
The researcher proposes to examine the association of BMI with outcomes in metastatic melanoma patients 
previously enrolled in BMS-sponsored prospective clinical trials involving checkpoint inhibitors. The primary 
objective is to analyze the association of BMI with clinical outcomes including objective response rate (ORR), 
progression-free survival (PFS), and overall survival (OS). Secondary objectives include analyzing the interaction 
between other clinical characteristics and BMI and clinical outcomes, including gender, age, and concomitant 
medications; and analyzing the association of BMI with immune-related adverse events, pharmacokinetics, and 
PDL1 expression.  
 
The hypothesis is that higher BMI is associated with improved outcomes in these patients, with the association 
between BMI and outcomes remaining significant after controlling for other clinical characteristics associated 
with obesity, specifically comorbidities and medications used by patients with metabolic syndrome. 
 
Study Population 
This study would examine the study population of CA184-024, a multi-center, randomized, double-blind, two-
arm, phase III study in patients with untreated stage III (unresectable) or IV melanoma receiving dacarbazine 
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plus 10 mg/kg ipilimumab (MDX-010) vs. dacarbazine with placebo. This comprises 250 patients who received 
dacarbazine + ipilimumab, and 252 who received dacarbazine with placebo. 
 
Funding Source of Research 
All analyses will be conducted independently at MDACC; no funds are requested from BMS to support this study   
 
Requested Study  
NCT00324155 
 
Statistical Analysis Plan 
The variable of interest is BMI, with covariates including age, gender, type of primary melanoma, BRAF mutation 
status (if known), comorbidities (diabetes, hypertension, hyperlipidemia, coronary artery disease), concomitant 
medications (metformin, beta blockers, aspirin, statins, anti-depressants), and baseline laboratory values. 
Overall survival is the primary outcome of interest. 
 
BMI will be categorized by WHO criteria: underweight (BMI <18.5), normal (18.5-24.9), overweight (25-30), and 
obese (≥ 30). Underweight patients will be excluded from comparisons due to possible wasting syndrome 
(cachexia). Kaplan-Meier curves will be used to estimate overall survival and progression-free survival. Logistic 
regression will be used to assess the association between treatment response, PDL-1 status, incidence of 
immune-related adverse events and BMI. Cox proportional hazards regression will be used to determine the 
association between progression-free survival, overall survival and BMI. All analyses will be conducted to 
observe both univariate and multivariate associations, including important covariates of interest. Regression 
diagnostics will be performed to assess how best to model the covariates and to verify the assumptions of the 
analyses.  
 
Publication Citation 
The researcher plans to publish results of this analysis in a high-impact peer-reviewed journal. The manuscript as 
well as abstracts would be submitted to BMS for scientific review prior to submission. 
 
The results of the preliminary studies mentioned in the ‘Summary of Research’ section above from the 
nivolumab monotherapy cohort will be published in combination with the dabrafenib and trametinib cohort. A 
subsequent manuscript will include ipilimumab data, and ipilimumab + nivolumab data, along with PD-L1 
expression and pharmacokinetic data. 

https://clinicaltrials.gov/show/NCT00324155

