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Immune checkpoint inhibitors (ICIs) have revolutionized systemic treatment of advanced not oncogene addicted
NSCLC patients in the setting of first and latter lines. However, despite improvements in overall survival (OS) and
clinical responses, most patients with NSCLC fail to respond to PD-1/PD-L1 axis inhibitors [1–5]. Clinical and
molecular markers that could effectively predict the efficacy of anti PD-1/PD-L1 are crucial for NSCLC patient
selection in clinical practice. The most established marker is the PD-L1 expression status on the membrane of
tumor and immune cells, which is associated with enhanced response rates to PD-1/PD-L1 inhibition, but it has
a limited sensitivity and specificity [1,2,5–7]. Recently, clinical evidence has raised BMI as an emerging prognostic
factor for immunotherapy, regardless of cancer types [8–11].

In a pooled analysis of 4090 cancer patients under ICIs treatment, Xu and colleagues investigated the correlation
between BMI and patient survival, regardless of cancer types and treatment setting [12]. Progression free survival
(PFS), OS and response were the main outcome indicators. Among the 16 trials evaluated, the authors found a
statistically significant difference in reduction of risk of mortality between patients with high BMI and patients
with low BMI. Moreover, PFS and objective response rate in cancer patients with high BMI were improved, and
the prognostic role of BMI was independent of sex.

An important article regarding inflammatory pathways, BMI and renal cancer has been recently published [13].
Sanchez and colleagues investigated the tumor immunological profile of patients with clear cell renal carcinoma,
according to BMI value and categories. In particular, they investigated the transcriptomic profiles of tumors
by an angiogenic and immunological point of view, and they related the results to perinephric adipose tissue
in patients with a normal weight (i.e., with a BMI 18.5–24.9 kg/m2, as per WHO’s BMI categories) and in
obese patients (BMI ≥30 kg/m2) in five cohorts of patients with clear cell renal carcinoma. In their analysis,
they found that tumors arising in obese people inactivated interferon and other inflammatory pathways, while
they overexpressed some pro-angiogenetic signals like transforming TGF-β, hypoxia inducible factors, VEGF and
epithelial–mesenchymal transitions. In addition, the tumors of overweight patients showed a higher concentration
of plasmacytoid dendritic cells and a lower proportion of innate lymphoid cells, that could be involved in cancer
response to therapies, including ICIs. Despite the potential increase risk of developing cancer in obese people, these
results suggested that BMI could be used as a prognostic marker for cancer patients treated with ICIs and could
improve clinical outcomes. But is this true for overweight NSCLC patients too?
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In Xu’s analysis, it was reported the subtotal risk of death for two studies that considered only NSCLC patients
(hazard ratio [HR] = 0.82) and the global HR for PFS from eight NSCLC studies (HR: 0.75; p = 0.09) [12]. All
available data are retrospective and prospective studies are warranted to validate these findings.

Recently, we conducted a ‘real-life’, multicenter, retrospective observational study that aimed to compare the
clinical outcomes of cancer patients treated with ICIs according to baseline BMI levels. We enrolled 976 advanced
cancer patients treated with anti-PD-1/PD-L1 immunotherapy, and we discovered a significant association between
overweight patients (BMI ≥25) and improved clinical outcomes to ICIs [14].

We found that median time to treatment failure was significantly longer in overweight/obese patients compared
with non-overweight patients (9.3 [95% CI: 8.1–11.6; 318 events] versus 3.6 months [95% CI: 3.2–4.1; 363
events]; HR: 0.51 [95% CI: 0.44–0.60]; p < 0.0001). Similarly, median PFS was significantly improved in the
overweight/obese group compared with the nonoverweight group (11.7 months [95% CI: 9.4–15; 286 events]
versus 3.7 months [95% CI: 3.2–4.1; 358 events]; HR: 0.46 [95% CI: 0.39–0.54]; p < 0.0001). We also consistently
observed a significantly prolonged median OS among overweight/obese patients compared with non-overweight
patients (26.6 months [95% CI: 21.4–36.8; 286 censored patients] versus 6.6 months [95% CI: 5.8–8.5; 182
censored patients]; HR: 0.33 [95% CI: 0.28–0.41]; p < 0.0001).

In a recent pooled analysis of the International Lung Cancer Consortium (Lyon, France), Shepshelovich et al.
identified a relationship between BMI at diagnosis and OS in patients with NSCLC, with the worst prognosis
in underweight and morbidly obese patients [15]. Smoking, sex and ethnicity heterogeneity were reported in the
prognostic relationship, with BMI at diagnosis, in their study.

The association between BMI and response to immunotherapy arise from different evidences in preclinical setting
and a strong biological rational. In fact, obesity is basically associated with an immunosuppressive phenotype and
proinflammatory status with a decreasing in M2 macrophages, CD8 T cells and NK T cells. In addition, preclinical
studies showed that T-cell exhaustion in tumor-bearing mice is partly ruled by leptin signaling. This upregulates PD-
1 level expression and affects antitumor immunity leaving tumors more responsive to checkpoint blockade [16]. The
leptin-induced activation of the JAK/STAT pathway in overweight patients could also lead to PD-L1 upregulation
on tumor cells by IFN-γ.

We believe that obesity should not be considered as a positive prognostic factor but rather as a mediator of immune
dysfunction and tumor progression that can be successfully reversed by PD-1/PD-L1 inhibition. Correlation of the
favorable role of increased BMI and PD-L1 expression status should be prospectively well indagated in the future.
This could be a crucial issue in advanced NSCLC where PD-L1 status is the only available biomarker and at least
not conclusive for immune checkpoint inhibition treatment choice.
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