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ABSTRACT 
 

Rationale of the study: The treatment landscape of metastatic renal cell carcinoma (mRCC) has advanced in 

recent years with the approval of immune-checkpoint inhibitors (ICI). Nivolumab was the first ICI associated 

with a survival advantage over the standard therapy Everolimus in pretreated mRCC. Nonetheless, only a small 

percentage of patients (20-30%) experienced disease response and long-term benefit. There is an unmet but 

growing need for identification of biomarkers to guide therapeutic choice in clinical practice and to recognize 

patients most likely to respond to ICIs. Potential predictive biomarkers are under examination, including PD-L1 

expression, tumor mutational burden, gene expression profiles, but none of these potential biomarkers has yet 

translated into clinical practice. Inflammatory biomarkers from peripheral blood, such as neutrophil-to-

lymphocyte ratio (NLR), are of high interest for their ready and easy accessibility in clinical practice, so they 

are easily integrable in therapeutic decision making. Many clinical studies and meta-analysis have shown their 

prognostic role in many types of solid tumors, including renal cancer. Recently, they have also been studied, 

both as prognostic and predictive biomarkers, in melanoma, NSCLC and RCC patients treated with ICIs with 

promising results. Besides peripheral blood biomarkers, also intra-tumoral immune cell infiltrates, including 

CD8+/CD4+ T cells, regulatory T cells (Treg), macrophages, NK cells, and most recently B cells (especially if 

organized into tertiary lymphoid structures) have been reported to have inhibiting and promoting effects on 

cancer and immune system in various types of cancer, including renal cancer, and correlates with patient's 

clinical outcome. High level of CD8+ T lymphocytes and NK cells are associated with prolonged survival, while 

high level of  Tregs suppress the antitumor response, leading to tumor immune escape and are associated with 

poor prognosis. Peripheral blood monocytes migrate into tumor tissue (tumor-associated macrophages – TAM) 

and differentiate into proinflammatory and antitumor phenotype (M1) and immunosuppressive and protumor 

phenotype (M2). Another point of the complex interactions of the tumor microenvironment (TME) is the mTOR 

pathway, including the phosphorylated effectors S6K1 and 4E-BP, which is a critical regulator of diverse 

metabolic inputs and have an important role both in innate and adaptive immune responses. Previous studies 

have shown that tumor-specific immune signature may affect TKI therapeutic efficacy and could improve patient 

selection. Recent data have shown that immune TME, especially CD8+ T cell infiltration, can be useful in 

assessing tumor response with ICIs. Therefore, the identification of immune TME may help better define which 

patients could benefit from ICIs. 

Preliminary results: The role of inflammatory biomarkers in mRCC treated with immunotherapy has not yet 

been extensively studied, so a multicenter retrospective study (Meet-URO 15 I-BIO-REC), including 35 Italian 

centers, is ongoing on the correlation of different type of peripheral blood biomarkers  both at baseline and during 

treatment, with survival and response outcomes. The preliminary analysis was conducted on 470 mRCC patients 

treated with Nivolumab as >2nd line therapy from October 2015 to October 2019. Lower baseline NLR (bNLR<3) 

was associated with statistically significant longer progression-free survival (PFS), overall survival (OS), with 

similar overall response rate (ORR) but higher disease control rate (DCR). Lower early change of NLR 

(NLR<1.1), defined as the difference between NLR at 2nd cycle and bNLR, Lower baseline systemic 

inflammation index (SII: Platelet x NLR) (bSII<1375) and lower early change of SII (SII<383) were associated 

with a statistically significant improvement of PFS, OS, ORR and DCR.  

Detailed description of the translational value of the research: Due to the success of the Meet-URO 15 study, 

in terms of national accrual and promising results, a translational ancillary study was designed to assess the 

correlation of immune TME of primary tumor and metastatic sites, peripheral blood inflammatory biomarkers 

and survival / response outcomes. The analysis of immune TME will be conducted on two cohorts of mRCC 

patients treated with Nivolumab as > 2nd line therapy: responders (PFS > 12 months) and non-responders (PFS 

< 3 months) (about 100 vs 100 patients). It will consist in the immunohistochemical genomic and transcriptomic 

analysis of the morphological and immunophenotypic evaluation of tumor-infiltrating 

lymphocytes (TILs) (CD8+,CD4+, FOXP3 T cells), tumor-associated macrophages polarization (pro-

inflammatory M1 and anti-inflammatory M2 macrophages), tissue NLR and LMR, population of NK cells 

(CD56+) and expression of the phosphorilated mTOR effectors S6K1 and 4E-BP which are associated with 

innate immune response. All the assessments of the immune TME will be correlated, in terms of response and 

survival outcomes, with the peripheral blood biomarkers NLR, derived NLR [dNLR, defined as neutrophil / 

(white blood cells – neutrophils)], Platelet to lymphocyte ratio (PLR), lymphocyte to monocyte ratio (LMR) and 

SII at baseline and during the first four cycles of treatment. 

Expected impact on the NHS: Peripheral blood inflammatory biomarkers and the immunohistochemical 

examination are routinely performed in clinical practice with low costs. Therefore, if their correlation identified 

patients most likely to benefit from immunotherapy, it could have an important clinical impact, especially 

considering the cost-effectiveness balance, not only in daily routine but also as useful tools for prospective 

patient selection for clinical trials. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4228696/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4228696/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4228696/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4228696/


 

MAIN PROPOSAL BODY 
 

INTRODUCTION 

 
Renal cell carcinoma (RCC) is the second most common malignancy of the urinary system, responsible 

for about 805% of all primary renal neoplasms and represents about 4% of all new cancer diagnosis. 

Around 20% of RCC patients are diagnosed at a locally advanced or metastatic stage [1].  

In the past two decades, there has been significant progress in the understanding of the molecular 

pathogenesis of advanced RCC (aRCC), resulting in the development of multiple agents targeting 

vascular endothelial growth factors (VEGF) and the mammalian target of rapamycin (mTOR). More 

recently, the treatment landscape of aRCC has significantly changed due to the approval of immune-

checkpoint inhibitors (ICIs), which promote the activation of anti-cancer immune response, and their 

combination with target therapy or other ICIs [2]. 

In 2015 Nivolumab, a programmed death receptor-1 (PD-1) antibody, was approved for its survival 

advantage over the standard therapy Everolimus in pretreated aRCC patients [3]. 

Despite the survival advantage observed with immunotherapy, most patients do not respond to the 

treatment from the beginning (overall response rate – ORR – 20-30%) and only a small percentage of 

them experience a long clinical benefit [4].  

Therefore, there is an intense interest in identifying and developing prognostic and predictive 

biomarkers to better understand and overcome mechanisms of resistance to immunotherapy and to 

better select patients most likely to benefit from immunotherapy. These will help to optimize clinical 

decisions, avoid useless toxicities and minimizing costs derived from the use of these innovative but 

expensive therapies [4]. 

Inflammatory biomarkers from peripheral blood, like neutrophil-to-lymphocyte ratio (NLR), have 

shown a prognostic role in many types of solid tumors, including renal cancer, with promising results 

in recent analysis in patients treated with immunotherapy, especially melanoma and lung cancer [5-7]. 

An Italian multicenter retrospective study (Meet-URO 15 I-BIO-REC) was designed by Dr Giuseppe 

Fornarini and Dr Sara Elena Rebuzzi from the Medical Oncology of IRCCS Ospedale Policlinico San 

Martino of Genova, to investigate the prognostic role of different type of peripheral blood biomarkers 

both at baseline and during treatment in aRCC patients treated with Nivolumab. 

Preliminary results on about 500 patients have shown positive results on the correlation of these 

biomarkers with response and survival benefit. 

The great success of the Meet-URO 15 study, both in terms of national participation (36 Italian centers 

were involved) and promising results, led to the idea of analysing the immune tumor microenviroment 

(TME) and its correlation with peripheral blood biomarkers and with immunotherapy benefit. 
 

 

BACKGROUND AND RATIONALE 
 

In recent years, the therapeutic landscape of aRCC has dramatically changed with the approval of ICIs 

as single agents or in combination with other agents (target therapy or other ICIs) [4]. ICIs include anti-

programmed death receptor-1 (PD-1)/programmed death-ligand 1 (PD-L1) inhibitors and anti-

cytotoxic T-lymphocyte antigen-4 (CTLA-4) antibodies. ICI-based combinations are currently the 

standard treatment of intermediate/poor risk aRCC patients and Nivolumab is one of the main options 

in pretreated aRCC patients with target therapy [4]. 

The success of immunotherapy lies on the immunogenic and immune-responsive nature of RCC, 

because of the high expression of immunosuppressive ligands on tumor cells with a subsequent 

immunosuppressive action on T lymphocytes and NK cells and immune evasion of the tumor [8]. ICIs 

interfere with the immunosuppressive action of these tumor ligands abrogating inhibitory signals and 

augmenting the host antitumor response.   

Nivolumab was the first approved ICI for its survival advantage over the standard therapy Everolimus 

in pretreated mRCC [3]. Despite the improvement in survival outcomes observed with ICIs, only a 



small percentage of patients respond to immunotherapy (20-30%) or show long-term clinical benefit 

[4]. The identification of predictive and/or prognostic biomarkers to identify patients most likely to 

respond to immunotherapy is still a crucial point of ongoing clinical trials. 

Because of the availability of many systemic therapy choices for aRCC patients (tyrosine kinase 

inhibitors, ICI alone or ICI-based therapy), there is also an unmet need for biomarkers that could help 

to guide the choice of the most appropriate therapy, avoiding exposure to inadequate treatments, 

unnecessary toxicity and costs [9].  

Potential predictive biomarkers are under examination, including PD-L1 expression, tumor mutational 

burden, gene expression profiles, but none of these potential biomarkers has yet translated into clinical 

practice. Cancer-associated inflammation plays a key role in tumour development and progression of 

cancer, associated with worse outcomes and lower therapeutic response in cancer patients [5]. 

Different inflammatory biomarkers from peripheral blood have been investigated as potential immune-

based markers in various malignancies. Considering the diversity of the host immune system, as a 

balance between pro-tumour and anti-tumour forces, not only a single biomarker should be used but 

also combined biomarker, in their relative proportion (ratio) or scores [10,11]. They include mainly 

neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR) and lymphocyte-to-

monocyte ratio (LMR). These peripheral blood parameters are of high interest for their ready and easy 

accessibility and limited costs in clinical practice, so they are easily integrable in therapeutic decision 

making. Many clinical studies and meta-analysis have shown the prognostic role of these peripheral 

blood biomarkers in many types of solid tumors, including renal cancer [5,11]. 

Recently, they have also been studied, both as prognostic and predictive biomarkers, in melanoma and 

non-small cell lung cancer patients treated with ICIs with promising results on their predictive and 

prognostic role. These biomarkers have been also integrated into immune-based scores with clinical 

characteristics [10]. 

Besides peripheral blood biomarkers, also intra-tumoral immune cell infiltrates have been reported to 

have inhibiting and promoting effects on cancer and immune system in various types of cancer, 

including renal cancer, and correlates with patient's clinical outcome [12,13]. 

The composition of the immune microenvironment (TME) is heterogeneous and includes CD8+/CD4+ 

T, regulatory T cells (Treg), B cells, M1 and M2 Macrophages, neutrophils, NK cells and others. TME 

has been reported to function as tumor promoters or suppressors in various types of cancer and to have 

great prognostic value. Many studies have reported that the density, phenotype, and localization of TILs 

can predict both patient's prognosis and clinical response to diverse treatments, including immune 

checkpoint inhibitors [14]. High CD8+ T cells and NK cells infiltration has been reported as a 

prognostic factor of longer survival and a potential marker of response to immunotherapy in many 

cancers, including RCC [14]. In addition to T cells, the main component of the adaptive immune  

system consists of B cells. Higher expression of B cells, especially if organized into tertiary lymphoid 

structures, have been shown to be positively associated with improved survival and responses to 

different types of therapies and, more recently, also with immunotherapy [15,16]. 

The TME contemplate also immunosuppressive cells, such as Tregs, which suppress anti–tumor T cell 

responses, causing tumors to lose their immunogenicity, leading to tumor immune escape. High level 

of  Tregs suppress the antitumor response and are, therefore, associated with poor prognosis [17]. 

Another important immune population in the immune TME include the so-called tumor-associated 

macrophages (TAM) [18]. Peripheral blood monocytes migrate into tumor tissue and differentiate into 

two different sub-population of macrophages: immune stimulating cells (M1 macrophages), linked to 

a better prognosis, thanks to their antitumoral activities, and immune suppressor cells (M2 

macrophages) related to a worse prognosis. It has not yet been cleared if they are two distinct population 

or just the extremes of a range of functional states but the mutual conversion of M1 and M2 macrophage 

has been shown to have a prognostic value [18]. 

Neutrophils constitute an important portion of the immune TME and when are recruited to the TME 

are called tumor-associated neutrophils (TANs), acquiring either protumor or antitumor function. Many 

studies have shown the prognostic value of TANs in multiple types of cancer, including RCC [19]. 

According to immune TME, there is a growing evidence of heterogeneity within the primary tumor and 

between primary tumor and metastatic sites (intra- and inter-tumor heterogeneity) [20]. The sequential 

exposure to different therapeutic agents, with consequent selective pressure, can modify the 



environment of the tumor and therefore its sensitivity to different treatments. 

A continuous modification of the tumor immune context is conceivable over time and may be 

responsible for modulation of tumor aggressiveness and behavior, influencing clinical outcome and 

responses to therapy. Intra- and inter-tumor heterogeneity contribute, therefore, to treatment failure and 

drug resistance [20]. 

Not only histological features, but also molecular pathways of signalling inside the TME such as the 

mammalian target of rapamycin (mTOR) pathway, have been studied as prognostic factors. The mTOR 

pathway, especially the phosphorylated effectors S6K1 and 4E-BP,  is a critical metabolic regulator of 

diverse cell functions in the immune microenvironment (immune homeostasis) and have an important 

role both in innate and adaptive immune responses. mTOR exists in two distinct complexes, mTOR 

complex 1 (mTORC1) and mTORC2, which mediate separate but overlapping cellular functions. The 

downstream activation of mTORC1 leads to the phosphorylation of ribosomal protein S6 kinase (S6K) 

and eukaryotic translation initiation factor 4E binding proteins (4E-BPs) to stimulate translation 

initiation with the central function of inducing cellular growth and proliferation [21]. mTOR regulates 

many immune cells, including neutrophils, NK cells,  T cells and macrophages. The mTOR activation 

has been shown to promote the development of Treg and T cell anergy inducing an immunosuppressive 

microenvironment. 

Immune TME and peripheral blood biomarkers can be useful tools of sensitivity or resistance to ICIs 

and may help, therefore, to define which patients could benefit from immunotherapy. 
 

 

EXPERIMENTAL DESIGN  
 
The primary aim of the study is to analyse the immune TME of the primary tumor and metastatic sites 

on two cohorts of mRCC patients treated with Nivolumab as > 2nd line therapy divided as responders 

(PFS > 12 months) and non-responders (PFS < 3 months) (about 100 vs 100 patients).  

Patients will be selected from the database of the Meet-URO 15 study on about 500 patients according 

to the subsequent inclusion criteria: 

• PFS of < 3 months (non-responder) or > 12 months (responder) 

• Availability of sufficient tumor tissue from the primary tumor and/or metastasis to perform the 

planned immunohistochemical analysis 

• Availability of all the values of the complete blood count (white blood cells, neutrophil, 

lymphocyte, platelets, monocytes) at baseline (pre-immunotherapy) 

• Availability of the IMDC prognostic score at baseline (pre-immunotherapy) 

 

The analysis will be conducted on formalin‑fixed and paraffin‑embedded (FFPE) specimens from 

previous radical or partial nephrectomy, biopsies or metastasis resections using immunohistochemical 

staining and transcriptomic analysis, carried out according to standard methods, on: 

• histology revision and subtyping according to the last WHO classification of renal tumors 

according to morphology, immunohistochemical and molecular characteristics 

• qualitative and quantitative assessment of TILs, defined as immune cells within the tumor and 

at the tumor margin. Immune cells outside the tumor were excluded. We also excluded immune 

cells in tumor zones with crush artefacts, necrosis or hemorrhage. 

o morphological and immunophenotypic evaluation of lymphocyte subpopulations 

(CD8+, CD4+, FOXP3 T cells) 

o TILs density: low number of TILs (TILs-L) and high number of TILs (TILs-H). 

• qualitative and quantitative assessment of tumor-associated macrophages (CD68+) polarization 

(pro-inflammatory M1 and anti-inflammatory M2 macrophages) 

• tissue NLR and LMR 

• quantitative assessment of NK cells (CD56+) 

• expression of the phosphorylated mTOR effectors S6K1 and 4E-BP  

• Genomic characterization using a focused on Next Generation Sequencing (NGS) panel. 

• Transcriptomic characterization using custom panels (e.g Nanostring). 

https://en.wikipedia.org/wiki/FOXP3


 

The immunohistochemical and transcriptomic findings of the immune TME will be described and 

correlated, according to response (ORR, DCR, duration of response – DOR) and survival outcomes 

(PFS, OS): 

• between the primary tumor and the metastatic site to identify potential inter-tumor immune 

heterogeneity. 

• between the two cohorts of patients to identify potential differences and specific immune 

profiles of long responders and true immune-resistant mRCC patients.  

• with the peripheral blood biomarkers at baseline and during treatment (1°, 2°, 3°, 4° cycle): 

• NLR 

• derived NLR (dNLR), defined as neutrophil / (white blood cells – neutrophils) 

• PLR 

• LMR 

• SII 

• IMDC prognostic score 
 

 

 

FURTHER DETAILS ON THE OVERALL METHODS THAT WILL BE USED 

IN THIS PROJECT  
 

All the FFPE specimens will be collected by each identified center and will be sent to the laboratories 

of Anatomic pathology of Ospedale Policlinico San Martino of Genova, University of Genova Italy) 

and to the Department of Diagnostics and Public Health, of Azienda Ospedaliera Universitaria Integrata 

of Verona (AOUI), University of Verona (Italy). 

All collected clinical data will be analysed anonymously by descriptive statistics methods. The 

descriptive analysis will be carried out using percentages for the binary variables, mean and median for 

the continuous variables, reporting their respective dispersion values. Survival curves of PFS and OS 

will be generated using the Kaplan–Meier method. Differences in PFS and OS will be evaluated using 

the log-rank test (Mantel-Cox) for statistical significance, which is defined at p<0.05 level. Two-sided 

95% CIs will be provided for the main statistical estimators. Univariate and multivariate analyses are 

performed to determine the correlation between the inflammatory biomarkers and PFS, ORR, DOR and 

OS. For the comparison of percentages, means and medians, confidence limits and tests are provided, 

such as Chi-square test, Wilcoxon test and Fisher test, where indicated. 
 



 

WORK CARRIED OUT AND PRELIMINARY RESULTS  
 

The role of peripheral blood inflammatory biomarkers in mRCC carcinoma treated with 

immunotherapy has not yet been extensively studied, so a multicenter retrospective study (Meet-URO 

15 I-BIO-REC), including 35 Italian centers, is ongoing on the correlation of different type of peripheral 

blood biomarkers (NLR, LMR, PLR, SII) both at baseline and during treatment, with survival and 

response outcomes.  

For this project, Dr Giuseppe Fornarini received a funding grant by IRCCS Ospedale Policlinico San 

Martino from the program of “Ricerca Corrente” of the Italian Health Ministry in November 2018. 

Moreover, Dr Sara Elena Rebuzzi won the “Associazione Italiana di Oncologia Medica” (AIOM) 

Liguria award “Giovanni Gardin” as one of the best project on the “molecular iperselection of patients 

with solid tumors” in September 2019. 

The first preliminary analysis of the Meet-URO 15 was conducted in October 2019 on 189 patients 

treated with Nivolumab as > 2nd line from 13 Italian centers. It was accepted as two poster presentation 

at the 2020 Genitourinary Cancers Symposium – ASCO Annual Meeting, which took place from 13th 

to 15th of February 2020 at San Francisco. The analysis reported a general mOS and progression-free 

survival (mPFS) of 30.5 months and 9.5 months. Overall response rate (ORR) and disease control rate 

(DCR) of 28% and 57%.  

Low bNLR (bNLR < 3) correlated with statistically significant longer PFS [11.5 vs 5.6 months; HR 

1.61 (1.09-2.39), p = 0.017] and OS [NR vs 22.4 months; HR 2.61 (1.53-4.46), p < 0.001], with similar 

ORR (32% vs 32%) but higher DCR (66% vs 55%) compared to NLR ≥ 3. Lower early change of NLR 

(NLR< 0.3), defined as the as the difference between NLR at 2nd cycle and bNLR, correlated with 

statistically significant longer PFS [17.1 vs 8.5 months; HR 1.57 (1.02-2.43) p = 0.04] and OS [medians 

not reached; HR 1.91 (1.04-3.51) p = 0.038], with similar ORR (39% vs 32%) but higher DCR (73% 

vs 56%) compared to NLR ≥ 0.3. Univariate and multivariate analyses adjusted for IMDC group, line 

of therapy and metastatic sites, confirmed the statistically significant correlation between NLR with 

PFS and OS and NLR with OS but not with PFS. 

Higher baseline LMR (bLMR ≥ 3) correlated with statistically significant longer OS [NR vs 26.8 

months, HR 0.50 (0.29-0.88); p = 0.016] but not PFS (10.3 vs 9.9 months, HR 0.87 (0.58-1.31); p = 

0.5) with similar ORR (34% vs 33%) and DCR (60% vs 63%) compared to LMR < 3. Lower baseline 

SII (bSII < 1375) correlated with statistically significant longer PFS [11.5 vs 3.4 months; HR 2.16 

(1.36-3.43), p = 0.001] and OS [NR vs 9.5 months; HR 3.87 (2.21-6.78), p <0.001] with higher ORR 

(35% vs 20%) and DCR (65% vs 40%) compared to SII ≥ 1375. Univariate and multivariate analyses 

adjusted for IMDC group, line of therapy and metastatic sites, confirmed the statistically significant 

correlation between SII with PFS and OS, but not for LMR. 

The second preliminary analysis was conducted in January 2020 on 470 mRCC patients treated with 

Nivolumab as > 2nd line therapy from October 2019 in 30 Italian centers. Two abstracts on NLR and 

SII results have been submitted to the 2020 ASCO Annual Meeting which will take place from 29th 

May to 2nd June in Chicago. The analysis reported a general mOS and mPFS of 34.8 and 7.5 months, 

ORR and DCR of 30% and 61%.  

Lower baseline NLR (bNLR < 3) were associated with statistically significant longer PFS [11.4 vs 5.4 

months; HR 1.69 (1.33-2.15)] and OS [46.2 vs 17.2 months; HR 2.37 (1.72-3.26)] (both p<0.001), with 

similar ORR (35% vs 30%, p=0.28) but higher DCR (71% vs 52%, p<0.001). Lower early change of 

NLR (NLR< 1.1) was associated with a statistically significant improvement of PFS [11.2 vs 4.9 

months; HR 1.53 (1.16-2.03), p=0.03], OS [Not-Reached vs 19.7 months; HR 1.83 (1.28-2.61), 

p=0.001], ORR (37% vs 23%, p=0.011) and DCR (68% vs 53%, p=0.008). Multivariate analyses 

adjusted for IMDC group, line of therapy and metastatic sites, confirmed the statistically significant 

correlation of bNLR and NLR with OS, PFS and DCR. 

Lower baseline SII (bSII < 1375) was associated with statistically significant improvement of PFS 

[10.2 vs 4.1 months, HR 2.06 (1.54-2.76), p<0.001], OS [46.2 vs 9.5 months, HR 3.16 (2.23-4.49), 

p<0.001], ORR (35% vs 21%, p=0.035) and DCR (67% vs 40%, p<0.001). Lower early change of SII 

(SII < 383), defined as the difference between SII at 2nd cycle and bSII, was associated with 



statistically significant improvement of PFS [11.3 vs 4.7 months; HR 1.64 (1.23-2.18), p=0.001] and 

OS [NR vs 21.1 months; HR 1.76 (1.21-2.56), p=0.003], ORR (37% vs 24%, p=0.023) and DCR (68% 

vs 53%, p=0.01). Multivariate analyses adjusted for IMDC group, line of therapy and metastatic sites, 

confirmed the statistically significant correlation of bSII and SII with OS, PFS and DCR. 

Due to the success of the Meet-URO 15 study, in terms of the participation of the most important Italian 

expert on genito-urinary cancer, the massive national accrual and the promising results, a translational 

ancillary study was born and designed from the close collaboration of the University Hospitals of 

Genova, Verona and Parma. 

With the funding received by IRCCS Ospedale Policlinico San Martino (“Ricerca Corrente” of the 

Italian Health Ministry) a training set of of the translational study will be stared on about 20-30 patients 

divided in responder and non-responder. The LILT project will concern a wider population (Validation 

set) on about 200 patients, divided in responder and non-responder patients. 
 

 

 

 

 

 

 

EXPECTED RESULTS AND RELEVANT CORRESPONDING MILESTONES  
 

Anti-tumor immune response is a heterogeneous process that involves many TME cells and pathways, 

organically affecting each other, which are also involved in the sensitivity to different treatments 

including ICIs.  

A comprehensive analysis, according to morphology, genetic and transcriptomic analysis, of the 

underlined process of response and resistance to ICIs may help to better define the biological and 

clinical significance of immune biomarkers in correlation to response and survival patients’ outcomes. 

If a distinct immune infiltration profile of two deeply different population according to response to ICI 

(true resistant patients and long-responders patients) can be identified, a patient’s immune infiltration 

could help clinicians to evaluate potential cancer outcomes, predict immunotherapy response and, 

therefore, the need of different type of treatment. 

Peripheral blood inflammatory biomarkers and the immunohistochemical examination are routinely 

performed in clinical practice without any additional effort or equipment, and so with low costs. 

Therefore, if their correlation identified patients most likely to benefit from immunotherapy, it could 

have an important clinical impact, especially considering the cost-effectiveness balance, not only in 

daily routine but also as valuable resources for research to improve patients’ selection and 

immunotherapy benefit. 
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