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RATIONALE (1): RANKL as potential biomarker of ICIs response in mRCC patients

31 patients with mRCC treated with nivolumab were enrolled at 

Fondazione Policlinico Universitario Campus Bio-Medico 

the study was designed to provide an adequate discovery set (16 

patients) and validation cohort (15 patients) 



An extensive proteome soluble profile including 507 molecules in 

plasma of 16 mRCC patients treated with nivolumab

(discovery set) was performed

After FDR correction, RANKL was found to be the only 

significant overexpressed factor (FDR: 0.023)

Simonetti S, et al. J Immunother Cancer 2022
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p= 0.011 p˂ 0.0001 

ELISA assay confirmed that RANKL levels were higher in Non 

Responder group (DISCOVERY SET)

An overexpression of RANKL in plasma of 

Non Responder patients was confirmed in the VALIDATION SET

Simonetti S, et al. J Immunother Cancer 2022
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Higher RANKL levels were found in patients who progressed from nivolumab treatment 

compared with those had a partial response (PR) or stable disease (SD)

No significant differences were observed in Responder group (PR vs SD patients)

Simonetti S, et al. J Immunother Cancer 2022
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RANKL low-expressing patients had significant improvements in both PFS and OS
Simonetti S, et al. J Immunother Cancer 2022
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Ming J, et al Front. Oncol 2020

RANKL/RANK is involved not only in bone homeostasis, 
but also in several physiological immune processes



Rationale (2): Bone Turnover Markers as potential biomarkers 
of ICIs response in mRCC patients

Pantano et al, J. Bone Oncol. 2022 Under Review

A series of 44 patients treated with anti–PD1 therapy as monotherapy 

was prospectively enrolled including 36 patients affected by advanced 

NSCLC and 8 patients suffering from metastatic RCC



A significant increase of CTX-I with a concomitant decreasing trend 

towards the reduction of PINP was observed after 3 months of treatment

Pantano et al, J. Bone Oncol. 2022 Under Review
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CTX-I increase was associated with poor prognosis 

in terms of treatment response and survival
Pantano et al, J. Bone Oncol. 2022 Under Review
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CTX-I increase was significantly associated with 

an increased tumor size during ICIs 

Pantano et al, J. Bone Oncol. 2022 Under Review
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OBJECTIVES OF THE STUDY

To evaluate RANKL and Bone Turnover Markers changes in a prospective larger cohort of mRCC patients treated with 

ICIs and/or ICIs plus Tyrosine Kinase Inhibitors (TKIs) to confirm and assess their relationship with clinical outcomes

Specific objectives:

• To evaluate the prognostic/predictive role of basal plasmatic

levels of RANKL and Bone Turnover Markers and the

percentage of primary refractory mRCC patients treated with first

line ICIs or ICIs-Tki combinations

• To evaluate the prognostic/predictive role of basal plasmatic

levels of RANKL and the efficacy outcomes (ORR, TTTF, OS) in

the same population

• To evaluate the prognostic/predictive role of basal plasmatic

levels of CTX, P1NP and the efficacy outcomes (ORR, TTTF, OS)

in the same population

• To evaluate the relationship between the variations (basal and

after 2/3 months) of RANKL, CTX, P1NP and the efficacy

outcome (ORR, TTF, OS) in the same population



SAMPLE SIZE ESTIMATION

Our previous data showed a mean value of RANKL in non-responder group of 532 pg\ml with a standard deviation of 

216 compared to 260 pg\ml with a standard deviation of 86 corresponding to an Effect size d of 1.7

Considering a one tail t-test statistics with an alpha error probability of 0.05, a power of 0.90 and an allocation ratio of 

6 in ICIs group and 10 in ICIs-TKI group we will enroll 32 patients in ICIs group and 48 patients in ICIs-TKI group 



Methods

➢ mRCC patients treated with ICI as monotherapy or in combination with TKIs will be prospectively enrolled  

➢ The inclusion criteria will be ≥18 years old patients, with a performance status of 0-1, no signs of active 

autoimmune disease, without presence of bone metastases and/or previous osteoporotic fractures. 

➢ Plasma samples will be collected at the day of the first cycle of treatment before the infusion and after 2/3 

months of treatment. 

➢ RANKL and Bone Turnover Markers assessment will be performed by ELISA test


