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Background - Emerging data suggest that lipid metabolism could play a role in determining response to 

immune checkpoint inhibitors (ICIs). Lipids could influence immune response modulating inflammatory 

mediators, regulating myelopoiesis and altering membrane composition. In mice models, the 

palmitoylation of PD-L1 in cancer cells induces its membrane re-translocation and impairs ICI activity. For 

the first time in humans, we investigated the role of fatty acids (FAs) in affecting outcomes to ICIs in 

advanced non-small cell lung cancer (aNSCLC). 

Methods - Data about all patients receiving ICIs for aNSCLC at the National Cancer Institute, Milan, were 

retrieved, provided the availability of a plasma sample at baseline. Plasma esterified FA (FAME) relative 

concentration was determined by gas chromatography with flame ionization. Progression free and overall 

survival (PFS and OS, respectively) were estimated through Kaplan-Meier method. A Cox model for 

multivariate analysis was constructed through stepwise selection, with entry and exit p value set at 0.2. A p 

value <0.05 was considered as statistically significant. 

Results - We identified 112 patients, mostly with performance status (PS) 1 (73, 65.2%), non-squamous 

NSCLC (90, 80.4%), smoking history (96, 85.7%), normal body mass index (53, 51.0%) and PD-L1>1% (67, 

75.3%). ICIs were administered as first line in 45 cases (40.2%), second line in 52 (46.4%), third/further line 

in 15 (13.4%). Specific agent was mostly an anti-PD1 (101 cases, 90.2%). Median PFS and OS were 2.8 and 

9.4 months, respectively. Cox regression model for PFS, adjusted for ICI line, histology and PS, documented 

a positive prognostic role of FAME C16:1 (HR 0.68, 95%CI 0.48-0.96; p 0.030) and a negative prognostic role 

of FAME C16 (HR 1.16, 95%CI 1.04-1.30; p 0.008). Cox regression model for OS showed a positive 



prognostic impact of FAME C16:1 (HR 0.97, 95%CI 0.95-0.99; p 0.001) and FAME C18 (HR 0.73, 95%CI 0.55-

0.95; p 0.020). 

Conclusions - Among all analyzed FAs, FAME C16:1, C18 and C16 are associated with survival at the 

multivariate analysis. Circulating C16 (palmitic acid) is the main saturated FA, while C16:1 (palmitoleic acid) 

and C18 (stearic acid) are produced from unsaturation and elongation of C16. The ratio among those FAs 

may influence membrane fluidity and receptor activity on circulating immune and tumor cells. If confirmed, 

these results may lead to the investigation of lipid modulating strategies in association with ICIs in NSCLC. 
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