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Abstract 

Context: A subset of patients with metastatic Renal Cell Carcinoma (mRCC), deemed as primary 

refractory, shows progressive disease as best response to first-line therapy even when treated with 

novel immune-based combos.  

Objective: We aimed to assess the outcome of patients treated with second-line cabozantinib for mRCC 

primary refractory to first-line therapy defined as RECIST progression in the CT scan as best response 

to the upfront treatment.  

Evidence Acquisition: We retrospectively collected data from 11 worldwide centers. Overall Survival 

(OS) and Progression-Free Survival (PFS) were analyzed using Kaplan-Meier curves. Cox proportional 

models were used at univariate and multivariate analyses. 

Evidence Synthesis: We collected data from 108 patients with mRCC primary refractory to 

pembrolizumab plus axitinib(17%), nivolumab plus ipilimumab (36%) or tyrosine-kinase inhibitors 

(TKIs, 31% sunitinib, 16% pazopanib). The median OS with cabozantinib was 9.11 months and 

resulted 8.84 and 9.11 months in patients primary refractory to immuno-combinations or TKIs, 

respectively (p=0.952). A significant difference was found between patients primary refractory to 

pembrolizumab plus axitinib (OS not reached) and to nivolumab plus ipilimumab (mOS8.12 months, 

p=0.024). The median PFS with cabozantinib was 7.30 months, without significant differences between 

patients primary refractory to immuno-combinations or TKIs (6.90 vs 7.59 months, p=0.435) or 

between pembrolizumab plus axitinib or nivolumab plus ipilimumab (7.92 and 6.02, p=0.509). 

Investigator assessed Overall Response Rate (ORR) were 21% and 12% in patients primary refractory 

to first-line immuno-combinations or TKIs, respectively, with a clinical benefit of 48% in the overall 

population. 

Conclusions: Our data show that cabozantinib is active in primary refractory mRCC patients regardless 

which treatment received as first-line therapy. Systemic options and prognosis of primary refractory 
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patients with mRCC, particularly those treated with novel immune-based combos is one of the major 

challenges we need to face in this field. 

 

Patient Summary 

Patients primary refractory to first-line therapy are characterized by poor prognosis. Herein, we aimed 

to assess the outcome of patients treated with second-line cabozantinib for mRCC primary refractory to 

first-line therapy defined as RECIST progression in the CT scan as best response to the upfront 

treatment. Our results suggest that cabozantinib is active in primary refractory mRCC patients. 

 

Keywords: Cabozantinib; renal cell carcinoma; primary refractory; second-line; first-line. 
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1. Introduction 

Renal Cell Carcinoma (RCC), the most frequent neoplasmof the kidney in adults, is progressively 

increasing in terms of global incidence [1,2]. The majority of these tumors are characterized by clear 

cell histology and accounts for approximately 75-85% of all RCC cases [3]. Surgery remains the main 

option for the majority of localized kidney cancers. 

The advent of the combinations of immunotherapy with targeted therapies or other immunotherapy 

agents as the new standard of care for the first-line therapy of patients with metastatic RCC (mRCC) 

has provided higher tumor responserates and better survival outcomes, together with a fundamental 

improvement in terms of patients’ Quality of Life (QoL) [4−13]. Since the era of targeted therapies 

[14,15], the quote of patients with complete responses (CR) and durable remissions has increased from 

1% to more than 15% in specific subpopulations [16]. This event parallels with a reduction of the rate 

of patients deemed as “primary refractory” to first-line therapy, defined by progressive disease (PD) as 

their best response. This RCC subpopulation is characterized by a very poor prognosis and has not been 

fully characterized in terms of risk factors and outcome. In 2012, Heng DY and his group published the 

results of a retrospective study including 272 patients primary refractory to anti-Vascular Endothelial 

Growth Factor (VEGF) therapy [17]. The median Overall Survival (OS) for the entire cohort was 6.8 

months; among those 40% of patients who received further systemic therapies, there were only 9% of 

responders with a median OS of 7.4 months. No statistical differences were found among those patients 

who received VEGF versus mammalian target of rapamycin (mTOR) inhibitors [17]. Therefore, no 

standard systemic approach is recommended in major guidelines for this subgroup of patients. 

Cabozantinib was firstly approved for patients with previously treated mRCC and successively as a 

first-line therapy option. In 2019, we led an international retrospective real-world study including 

mRCC patients treated by cabozantinib as second- or third-line therapy [18]. In this setting, we 

observed that haemoglobin levels, International Metastatic renal cell carcinoma Database Consortium 
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(IMDC) criteria and Body Mass Index (BMI) were significantly correlated with the outcome of these 

patients [18,19]. 

The efficacy of cabozantinib in mRCC patients primary-refractory to first-line targeted therapy or 

immune-combinations has not been properly assessed so far. Thus, we first performed a retrospective 

international study aimed to assess the role ofthis drugin this RCC subpopulation with such a poor 

prognosis.  

 

2. Evidence Acquisition 

2.1. Study population 

We retrospectively collected data from patients aged ≥18 years with a histologically confirmed 

diagnosis of RCC and histologically or radiologically confirmed metastatic disease, who resulted 

primary refractory to first-line therapies with nivolumab plus ipilimumab, pembrolizumab plus axitinib, 

sunitinib or pazopanib, and receiving cabozantinib as second-line therapy. We defined primary 

refractory to first-line therapy as RECIST progression in the CT scan as best response to the upfront 

treatment. This international real-world study included data from 11 International Institutions involved 

in the treatment of RCC from three different countries including Italy, Spain and the United States. 

Data collection included data from 1st January 2010 to 20st July 2021. We retrospectively extracted data 

from paper and electronic charts. For each patient, the following data were collected and analyzed by 

the database of each Institution and analyzed: histology, nephrectomy status, initial Eastern 

Cooperative Oncology Group (ECOG) performance status, IMDC criteria and sites of metastases. 

Patients without sufficient data on tumor assessment and response to therapy were excluded from this 

study. 

The starting dose of cabozantinib was mainly 60 mg/daily. Dose reductions and treatment interruptions 

were managed basing on standard guidelines according to type and severity of drug-related adverse 
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events. Treatment with cabozantinib was performed till the evidence of radiological tumor progression 

on computed tomography (CT) or magnetic resonance imaging (MRI) scans, unacceptable adverse 

events, or death. Follow-up was commonly performed by periodical physical and laboratory assessment 

every 4–6 weeks. Imaging was carried out according to standard local procedures every 8–12 weeks.  

 

2.2. Study endpoints 

The primary objective of our retrospective study was to assess the OS of cabozantinib in primary 

refractory mRCC patients to standard approaches, and it was defined as the time from the start of 

cabozantinib to death from any cause. Tumor radiological assessment was led according to the RECIST 

1.1 criteria [20] and data on tumor response (complete or partial responses, stable or progressive 

disease) were collected and analyzed. 

Progression-Free Survival (PFS) was defined as the time from the start of treatment to progression or 

death from any cause. Patients without a tumor progression to following line of treatment or death or 

lost at follow-up at the time of analysis were censored at their last follow-up date. 

 

2.3. Statistical Analysis 

PFS and OS were estimated by Kaplan-Meier method with Rothman’s 95% confidence intervals (CI) 

and compared by using the log-rank test.Univariate and multivariate analyses were performed by using 

Cox proportional hazards models. The chi-square test was used to compare categorical end-points. 

Significance levels were set at a 0.05 value and all p values were two-sided. The statistical analysis was 

led by using MedCalc version 19.6.4 (MedCalc Software, Broekstraat 52, 9030 Mariakerke, 

Belgium).This project has been accepted by the “Comitato Etico Regionale delle Marche”, the 

accepting number is 2019-403. 
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3. Evidence Synthesis 

3.1. Study population 

One hundred and eight patients were included in our study. The median age was 59y (range 38−79y); 

71 patients (66%) were males. Tumour histology was predominantly clear cell (85, 79%). Among the 

23 patients with non-clear RCC, tumor histology was papillary type I in 17, papillary type II in 5 and 

chromophobe in 1 patient. Number of metastatic sites was ≥ 2 in 64 patients (59%). Lung (66%), 

lymph nodes (50%),and bone (27%) were the most common sites of metastasis. According to IMDC 

criteria, 13 patients (12%) were at favourable-risk, 65 (60%) at intermediate-risk and 30 (28%) had 

poor-risk features. 

Eighteen patients had resulted primary refractory to first-line pembrolizumab plus axitinib as first-line, 

39 to nivolumab plus ipilimumab and 51 to TKIs (34 to sunitinib and 17 to pazopanib, respectively). 

Patients’ characteristics are reported in Table 1. No significant differences were found in terms of 

clinico-pathological features between patients primary refractory to first-line immuno-combinations or 

TKI (Table 1). 

 

3.2. Survival analysis 

The median follow-up time from RCC diagnosis was 25.7 months (range 3.4−77.8). The median OS 

from the start of cabozantinib was 9.11 months (95%CI: 7.69−21.44, Figure 1). In terms of OS, no 

significant differences were found in terms of sex (9.96 monthsin males, 95%CI 7.69−14.07 vs 6.44 

months in females, 95%CI 4.08−21.44, p=0.218), age ≥65y vs <65y (9.11 months, 95%CI 7.59−13.09 

vs 9.60 months, 95%CI 3.75−21.44, p=0.493), number of metastatic sites ≥2 vs <2 (9.11 months, 

95%CI 6.12−14.07 vs 8.84 months, 95%CI 7.69−21.44, p=0.738), and nephrectomy (yes vs no, 8.19 

months, 95%CI 7.69−21.44 vs 9.60 months, 95%CI 5.82−14.07, p=0.702). The median OS was 9.96 
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months (95%CI: 8.15−9.96), 9.60 months (95%CI: 7.69−21.44) and 5.72 months (95%CI: 4.08−14.07) 

in patients with good, intermediate and poor IMDC risk criteria, respectively (p=0.105).   

The median OS was 8.84 months in patients primary refractory to first-line immuno-combinations 

(95%CI 6.44−21.44), and 9.11 months (95%CI 7.69−10.95)in patients primary refractory to first-line 

TKIs (p=0.952, Figure 2). A significant difference was found between patients primary refractory to 

pembrolizumab plus axitinib (not reached, NR, 95%CI NR−NR) and to nivolumab plus ipilimumab 

(8.12 months, 95%CI 4.14−14.07, p=0.024, Figure 3). At univariate analysis, none of the analyzed 

factors resulted a significant predictor of OS (Table 2). 

The median PFS from the start of cabozantinib was 7.30 months (95%CI: 4.87−7.59, Figure 1) and 

waslonger in males, without reporting a statistically significant difference (7.59 vs 4.87, p=0.167). 

No significant PFS differences were also found basing on age ≥65y vs <65y (5.72 months, 95%CI 

2.43−7.92 vs 7.59 months, 95%CI 6.02−7.99),nephrectomy (yes vs no, 7.59 months, 95%CI 5.72−7.59, 

vs 6.51 months, 95%CI 4.44−13.87, p=0.798), and number of metastatic sites ≥2 vs <2 (7.30 months, 

95%CI 5.79−7.92 vs 7.59 months, 95%CI 4.44−9.70, p=0.449). The median PFS was 7.30 months 

(95%CI: 3.52−7.30), 7.59 months (95%CI: 4.87−7.92) and 5.79 months (95%CI: 3.58−13.87) in 

patients with good, intermediate and poor IMDC risk criteria, respectively (p=0.085).      

No significant difference (p=0.435) was found between patients primary refractory to immuno-

combinations (6.90 months, 95%CI 4.87−13.87) or TKIs (7.59 months, 95%CI 4.44−7.76, Figure 

2).The median PFS was 7.92 months (NR, 95%CI 3.35−7.92) in patients primary refractory to 

pembrolizumab plus axitinib and 6.02 months (95%CI 4.21−13.87) in patients primary refractory to 

nivolumab plus ipilimumab (p=0.509, Figure 3). Similarly to OS, at univariate analysis, none of the 

analyzed factors resulted a significant predictor of PFS (Table 2). 

 

3.3. Response to therapy  
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In 16 patients (15%), cabozantinib was ongoing at the time of data cut-off. Sixty-two patients (57%) 

were died at time of data cut-off. Twenty-seven patients (25%) received third-line therapies; of them, 

13 patients had been primary refractory to immuno-combinations and were treated with sunitinib (77%) 

or everolimus (23%), while the 14 patients primary refractory to TKIs received sunitinib (29%), 

nivolumab (36%) or everolimus (35%) as third-line therapy.  

In the overall study population, cabozantinib was associated with partial responses in 18 patients 

(17%), stable disease in 34 (31%) and progressive disease as best response in 56 patients (52%). In 

patients primary refractory to immuno-combinations, patients treated with cabozantinibpresented 12 

partial responses (21%), 14 stable diseases (25%) and 31 progressive diseases (54%) as best tumor 

response, leading to a clinical benefit rate of 46%. Five of the 12 partial responses were reported in 

patients primary refractory to pembrolizumab plus axitinib. In patients primary refractory to first-line 

TKIs, cabozantinib reported 6 partial responses (12%), 20 stable diseases (39%) and 25 progressive 

diseases (49%) as best tumor response, with a clinical benefit rate of 51%. 

 

4. Discussion 

Tumor heterogeneity constitutes one of the hallmarks of RCC [21,22], although it is likely common in 

many other cancers. This heterogeneity leads to a variety of biological and clinical behaviors including, 

for example, patients with metastases at diagnosis [23], late relapses [24], primary refractory to 

targeted therapy [25], hyper-progressions to immunotherapy [26] and long remissions [27]. 

To the best of our knowledge, we first focused on the efficacy of cabozantinib in mRCC patients 

primary refractory to immuno-combinations or targeted therapies. We showed that cabozantinib 

resulted active in this setting, with median OS and PFS of 9.11 and 7.30 months, respectively. No 

significant differences in terms of cabozantinib efficacy were found between patients primary 

refractory to immuno-combinations or targeted therapies. Otherwise, the median OS with cabozantinib 



 10 

was longer in patients primary refractory to pembrolizumab plus axitinib compared to patients primary 

refractory to nivolumab plus ipilimumab but this findings may be conditioned by the low number of 

patients analyzed. 

In the study published by Heng DY et al. in 2012 [17], the 40% of patients primary refractory to anti-

VEGF therapy received further systemic therapies (anti-VEGF or mTOR inhibitors), showing 9% of 

tumor responses and a median OS of 7.4 months.In addition, median PFS from initiation of second-line 

targeted therapy was only 2.5 months. In our analysis, tumor responses to cabozantinib were reported 

in 21% and 12% of patients primary refractory to immuno-combinations or targeted therapies, some 

results that further confirm that  second-line therapy in these patients is associated with dismal 

outcomes. Although several step forward have been made, understanding the mechanisms of primary 

and acquired resistance to targeted therapy and immunotherapy still remains a hot topic for cancer 

researchers. Several studies indicate that both tumor cell intrinsic and extrinsic factors contribute to the 

resistance mechanisms and include, for example, the lack of recognition by T cells due to the absence 

of tumor antigens or to their avoided presentation on the surface restricted by MHC, either related to 

altered antigen presenting machinery (proteasome subunits, transporters associated with antigen 

processing, beta-2-microglobulin or MHC itself) [28]. The possibility to assess the risk of primary 

resistance in a single patient pass through the optimization of laboratory techniques and to a progressive 

integration of these methodologies within daily clinical practice and in the context of randomized 

clinical trials. 

Our data support the need for novel therapeutic approaches for patients primary refractory to first-line 

therapies, being the percentage of progressive diseases during second-line therapy between 49% and 

54%.The impressive clinical responses obtained by the administration of cytotoxic T lymphocytes 

genetically modified to express a chimeric antigen receptor (CAR) in hematologic malignancies that 

do not respond to chemotherapy and prior immunotherapy [29] and the more recent results reported by 
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CAR-macrophages [30] support their investigation also in the context of RCC. 

Our study presents several limitations, mainly due to its retrospective nature. Firstly, we did not 

perform a centralized review of radiological imaging and follow-up was not standardized. Secondly, 

we did not have available data on the concomitant use medications that could influence the efficacy of 

cabozantinib therapy. Lastly, sample size could have played a role in determining the OS difference 

between some treatments, and a relatively high number of censored events was observed in some 

groups. As consequence, our findings should be interpreted with caution and are in need of a larger 

prospective validation. At this regard, the results from ongoing phase 2 trial CaboPoint 

(NCT03945773) will be of great interest to confirm our findings. 

Nevertheless, our data suggest that cabozantinib results active in a subgroup of mRCC patients primary 

refractory to first-line therapy. Choosing the optimal treatment in the population of primary refractory 

patients remains an unmet need in this setting, where no clear standard exists; thus, the current study 

has the merit of shedding light to this timely topic and to raise some questions regarding sequence 

therapies. In particular, a crucial present and future point will be sequencing available therapies in 

order to enable a balance of clinical and benefit and safety, something that is even more important in 

primary refractory mRCC patients. The recent discovery of the genomic landscape of this tumor may 

help the identification of novel therapeutic targets in this context and pave the way to personalized 

approaches for this subpopulation in next years. 
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Table Legends 

Table 1. Patient characteristics. 

Table 2. Univariate and multivariate analyses of predictors of Overall Survival and Progression-Free 

Survival in patients with mRCC primary refractory to first-line therapy. 

 

Figure Legends  

Figure 1.Overall Survival (OS) and Progression-Free Survival (PFS) of mRCC patients primary 

refractory to first-line therapy treated with second-line cabozantinib. Median OS and median PFS from 

the start of cabozantinib were 9.11 months (95%CI: 7.69−21.44) and 7.30 months (95%CI: 4.87−7.59), 

respectively. 

Figure 2.Overall Survival (OS) and Progression-Free Survival (PFS) of cabozantinib as second-line 

therapy in mRCC patients primary refractory to first-line immunocombinations or TKIs. Median OS 

was 8.84 months in patients primary refractory to first-line immuno-combinations (95%CI 

6.44−21.44), and 9.11 months (95%CI 7.69−10.95) in patients primary refractory to first-line TKIs 

(p=0.952); as regards PFS, no significant difference (p=0.435) was found between the two groups - 

6.90 months (95%CI 4.87−13.87) and 7.59 months (95%CI 4.44−7.76), respectively. 

Figure 3.Overall Survival and Progression-Free Survival of cabozantinib as second-line therapy in 

mRCC patients primary refractory to the first-line combination of pembrolizumab plus axitinib or 

nivolumab plus ipilimumab.A significant difference was found between patients primary refractory to 

pembrolizumab plus axitinib (not reached, NR, 95%CI NR−NR) and to nivolumab plus ipilimumab 

(8.12 months, 95%CI 4.14−14.07, p=0.024); median PFS was 7.92 months (NR, 95%CI 3.35−7.92) 

and 6.02 months (95%CI 4.21−13.87), respectively (p=0.509). Axi = axitinib; Ipi = ipilimumab; Nivo = 

nivolumab; Pembro = pembrolizumab.  

 


