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Abstract

Metastatic renal cell carcinoma (mRCC) carrying sarcomatoid features (sRCC) has

aggressive biology and poor prognosis. First-line immunotherapy (IO)-based combina-

tions have improved the outcome of clear cell RCC patients, including that of sRCC.

Real-world data confirming the adequate first-line management of sRCC is largely

lacking. We investigated the clinical features and the outcome of sRCC patients

treated with IO-based combinations within the ARON-1 study population

(NCT05287464). The primary objective was to define the incidence and baseline clin-

ical characteristics of sRCC compared with non-sRCC patients. The secondary objec-

tive was to describe the outcome of sRCC patients based on type of first-line

treatment (IO + IO vs. IO + tyrosin kinase inhibitor [TKI]). We identified 1362 mRCC

patients with IMDC intermediate or poor risk, 226 sRCC and 1136 non-sRCC. These

two subgroups did not differ in terms of baseline characteristics. The median overall
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survival (OS) was 26.8 months (95%CI 21.6–44.2) in sRCC and 35.3 months (95%

CI 30.2–40.4) in non-sRCC patients (p = .013). The median progression-free sur-

vival (PFS) was longer in non-sRCC patients compared to sRCC (14.5

vs. 12.3 months, p = .064). In patients treated with first-line IO + TKI the median

OS was 34.4 months compared to 26.4 months of those who received IO + IO

(p = .729). The median PFS was 12.4 months with IO + TKI and 12.3 months

with IO + IO (p = .606). In conclusion, we confirm that sRCC are aggressive

tumors with poor prognosis. IO-based combinations improve survival outcomes

of sRCC patients, regardless from the type of strategy (IO + IO versus IO + TKI)

adopted.
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What's new?

Patients who have metastatic renal cell carcinoma with sarcomatoid features (sRCC) have a

very poor prognosis. Here, the authors describe the clinical characteristics and analyze out-

comes of sRCC in patients in the ARON-1 study, the largest cohort of sRCC patients treated

with first-line immunotherapy. Patients received immune checkpoint inhibitor therapy in

combination with either anti-CTLA antibodies or VEGFR-tyrosine kinase inhibitor. They

found no significant difference in progression-free survival (PFS), overall survival (OS), and

objective response rate (ORR) between patients treated with the different immunotherapy

combinations.

1 | INTRODUCTION

Renal cell carcinoma (RCC), either the most conventional clear cell his-

totype (ccRCC) or other rare histologic variants (non-clear cell RCC),

may be associated with sarcomatoid de-differentiation.1,2 The pres-

ence of sarcomatoid features, which occurs in about 5%–10% of cases

(up to 20% when considering metastatic RCC), is associated with

aggressive biology, very poor prognosis and metastatic disease at

diagnosis in the vast majority of cases (more than 75%), regardless of

the RCC prevalent histology.3–9

Morphologically, sarcomatoid RCC (sRCC) is an undifferentiated

tumor characterized by epithelial to mesenchymal transition (EMT)

pathological features, including presence in a variable proportion of

spindle-shaped mesenchymal cells, expression of mesenchymal

markers (i.e., N-cadherin and vimentin), and lack of the epithelial

marker e-cadherin.2,5 Recently, a molecular characterization of sRCC

identified typical genomic alterations that may be responsible for the

aggressive behavior of these tumors, comprising BAP 1 mutations,

NF2 somatic alterations (and subsequent enrichment of Hippo

pathway),10 CDKN2A/B deep deletions, and increased expression of

MYC transcriptional programs (the latter representing key factors cor-

related with aggressive phenotype and poor prognosis).11

From a therapeutic point of view, the aggressive phenotype of

sRCC has been historically associated with limited benefit with vascu-

lar endothelial growth factor (VEGFR) tyrosine kinase inhibitors

(VEGFR-TKIs) monotherapy, with objective response rate (ORR) of

about 20% and primary refractory disease in more than 40% of

cases.6,12,13 Certainly, the recent advent of immunotherapy IO-based

combinations, which represent the novel standard first-line therapy

for clear cell RCC, has significantly improved the survival outcomes

also of those aggressive tumors with sarcomatoid features.14

Immunotherapy (IO) with immune checkpoint inhibitors (ICIs) target-

ing programmed cell death protein 1 or programmed cell death

ligand-1 (PD-1/PD-L1) either alone or associated with VEGFR-TKI

(IO + TKI) or anti-cytotoxic T-lymphocyte-associated protein 4

(CTLA-4) antibodies (IO + IO) have shown unprecedented antitumor

activity in sRCC, reporting ORRs ranging from 47% to 61%.15–19

Moreover, subgroup analyses of sRCC patients enrolled in the pivotal

clinical trials of immune-based combinations confirmed the significant

superiority of IO-based combinations also in this poor prognostic

subgroup.20–23 sRCC exhibits low gene expression signatures

associated with angiogenesis, while it has a heavily immune-inflamed

phenotype, characterized by increased cytotoxic immune infiltration,

up-regulation of antigen presentation machinery genes, increased Teff

signature, and high PD-L1 expression.11,24 All these features could

explain the biology underlying the remarkable activity of immuno-

therapy in sarcomatoid tumors.

To date, real-world data confirming the adequate first-line man-

agement in daily clinical practice of this subgroup of sRCC at poor

prognosis is largely lacking. The ARON-1 study (NCT05287464) has
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been designed to analyze real-world data from metastatic RCC

patients receiving first-line ICI-based combinations.25–28 In this analy-

sis, we aimed to describe the incidence of sRCC and the clinical char-

acteristics associated to its metastatic presentation and its outcome in

large real word dataset, finally we also investigated the activity and

efficacy of different immune-based combinations.

2 | PATIENTS AND METHODS

2.1 | Study population

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

histologically confirmed diagnosis of RCC and a sarcomatoid compo-

nent. We included patients with histologically or radiologically con-

firmed metastatic disease, International mRCC Database Consortium

(IMDC) intermediate or poor-risk criteria treated with first-line IO

+ TKI or IO + IO combinations between 1 January 2016 and 1 October

2023 from 55 centers from 18 countries. Patients with good prognosis

according to IMDC criteria were excluded from our analysis since they

could not receive the IO + IO combination of nivolumab plus ipilimu-

mab. We retrospectively collected from patients' medical records data

related to age, gender, tumor histology, nephrectomy, sites of metasta-

ses, type of immuno-combination and response to therapy according to

RECIST 1.1 criteria.29 Patients with incomplete data on tumor assess-

ment or response to therapy were excluded from the ARON-1 study.

First-line therapy was continued until the evidence of clinical

and/or radiological tumor progression, unacceptable toxicities, or

death. Computed tomography (CT) or magnetic resonance imaging

(MRI) scans were performed following standard local procedures

every 8–12 weeks. Physical and laboratory tests were carried out

every 4–6 weeks during patients' follow-up.

2.2 | Study endpoints

The primary objective of our study was to define the incidence of

sRCC and to describe baseline clinical characteristics at metastatic

spread presentation compared with non-sRCC patients and correla-

tion those associated with the outcome. Secondary objective was to

describe the outcome of sRCC patients based on type of immune-

combination used for first-line treatment. Data on tumor response

(complete [CR] or partial responses [PR], stable [SD], or progressive

disease [PD]) were collected and analyzed. Overall survival (OS) was

calculated from the start of treatment to death for any cause.

Progression-free survival (PFS) was defined as the time from the start

of first-line therapy to progression or death from any cause. Time to

second progression (PFS2) was defined as the time from the start of

first-line therapy to objective tumor progression on next-line treat-

ment or death from any cause. Duration of response (DoR) was

defined as the time from the start of first-line therapy to disease pro-

gression or death in patients who achieved CR or PR. 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.

The neutrophil to lymphocyte ratio (NLR) is based on neutrophil

(N) and lymphocyte (L) counts and was defined as follows: NLR = N/

L. NLR was calculated using data from the most recent laboratory

tests prior to initiation of systemic treatment. As for Body Mass Index

(BMI), it was defined as a person's weight in kilograms divided by the

square of height in meters. Based on the World Health Organization

(WHO) classification, patients were included in the overweight/

obesity group when BMI was >25 kg/m2.

2.3 | Statistical analysis

OS, PFS, PFS2, and DoR were estimated using the Kaplan–Meier

method with Rothman's 95% confidence intervals (CIs), and compari-

sons between survival distributions were led by using the log-rank

test. Univariate and multivariate analyses were carried out by using

Cox proportional hazard models, hazard ratio (HR), and their 95% con-

fidence intervals (95%CI). A survival receiver operating characteristic

(ROC) analysis was used to identify potential cut-offs to better stratify

patients in risk groups. The chi-square test was employed to compare

groups for categorical variables. Significance levels were set at a value

of .05, and all p values were two-sided. The statistical analysis was

performed by MedCalc version 19.6.4 (MedCalc Software, Broek-

straat 52, 9030 Mariakerke, Belgium).

3 | RESULTS

3.1 | Study population

We evaluated 3902 RCC patients from the ARON-1 study, of these

3853 were evaluable for presence/absence of sarcomatoid dediffer-

entiation; of them 238 (6%) had sarcomatoid de-differentiation. When

the analysis was restricted to 1362 patients with IMDC intermediate,

or poor prognostic features the incidence of sarcomatoid de-

differentiation was 16.6% (Figure S1).

The sRCC and non-sRCC patients did not differ in terms of base-

line characteristics including tumor histology, rate of metastasis at

diagnosis, sites of metastases, number of metastatic sites and IMDC

features except for rate of nephrectomy that was higher in patients

with sRCC compared to those who did not (79% vs. 56%; p < .001)

(Table 1). Among sRCC patients, the median age was 64 year (range

25–89); 74% were males and 26% females. Tumor histology was clear

cell RCC in 196 patients (87%); in the 30 non-clear cell RCC patients,

papillary histology was observed in 27 cases, and chromophobe RCC

in 3. Lung (68%) was the most common metastatic site. About treat-

ments, 101 patients (45%) were treated with first-line IO + TKI

(70 with pembrolizumab plus axitinib, 22 with nivolumab plus cabo-

zantinib, and 9 with pembrolizumab plus lenvatinib), while 125 patients

(55%) received first-line IO + IO combination (i.e., ipilimumab plus

nivolumab) (Table 1).
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3.2 | Survival analysis in sRCC and non-sRCC
patients

After a median follow-up time of 15.6 months (95%CI 13.4–78.5), the

median OS in the overall study population was 33.2 months (95%CI

29.6–40.2); respectively 26.8 months (95%CI 21.6–44.2) in sRCC patients

and 35.3 months (95%CI 30.2–40.4) in non-sRCC patients (p = .013,

Figure 1). The median PFS in the overall study population was 14.4 months

(95%CI 12.9–15.5) and was longer in non-sRCC patients (14.5 months,

95%CI 13.2–15.9 vs. 12.3 months, 95%CI 8.0–16.3, p = .064, Figure 1).

TABLE 1 Baseline patients' characteristics.

Patients

ARON-1 population sRCC

Non-sRCC, 1136 (%) sRCC, 226 (%) p IO + IO, 125 (%) IO + TKI, 101 (%) p

Gender

Male 845 (74) 146 (64) .127 87 (69) 59 (58) .107

Female 291 (26) 80 (36) 38 (31) 42 (42)

Age, years (y) 64 63 — 63 64 —

Range 25–89 34–93 35–93 34–87

Past nephrectomy 635 (56) 179 (79) <.001 105 (84) 74 (73) .059

Clear cell histology 969 (85) 196 (87) .684 110 (88) 86 (85) .536

NLR >5 297 (26) 52 (23) .623 26 (21) 26 (26) .406

BMI >25 605 (53) 104 (46) .671 58 (46) 46 (45) .887

Metastatic at diagnosis 710 (63) 143 (63) 1.000 77 (62) 66 (65) .660

Number of metastatic sites >1 798 (70) 160 (71) .877 83 (66) 77 (76) .120

Common sites of metastasis

Lung 765 (68) 163 (72) .538 92 (74) 71 (70) .530

Bone 410 (36) 67 (30) .368 31 (25) 36 (35) .124

Liver 220 (19) 48 (21) .724 26 (21) 22 (22) .864

Brain 85 (7) 18 (8) .789 9 (7) 9 (9) .603

IMDC risk group

Intermediate-risk 817 (72) 163 (72) 1.000 93 (74) 70 (69) .435

Poor-risk 319 (28) 63 (28) 32 (26) 31 (31)

Note: The values marked in bold are statistically significant (p < 0.05).

Abbreviations: BMI, body mass index; IMDC, International Metastatic RCC Database Consortium; IO, immunotherapy; NLR, Neutrophil to lymphocyte

ratio; sRCC, sarcomatoid renal cell carcinoma; TKI, tyrosine kinase inhibitor.

F IGURE 1 Overall survival and progression-free survival in renal cell carcinoma (RCC) patients at intermediate-poor IMDC prognosis with or
without sarcomatoid de-differentiation (sRCC) in the overall ARON-1 population.
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We further stratified patients according to IMDC group and sar-

comatoid differentiation, showing significant differences in terms of

both median OS and PFS between these subgroups. In particular, in

the intermediate IMDC risk group the median OS was 40.3 (95%CI

31.7–52.5) and 34.4 months (95%CI 26.4–59.0) and the median PFS

was 15.7 (95%CI 14.4–18.7) and 13.5 (95%CI 9.0–17.1) months in

non-sRCC and sRCC patients, respectively (p < .001). In the poor

IMDC risk group the median OS was 19.2 (95%CI 15.5–29.7) and

10.0 (95%CI 6.7–20.9) months and the median PFS was 11.0 (95%CI

7.2–12.7) and 7.3 (95%CI 3.1–14.7) months, in non-sRCC and sRCC

patients, respectively (p < .001).

Due to the imbalance in terms of rate of nephrectomy between

sRCC and non-sRCC patients, we further investigated if the prognos-

tic role of sarcomatoid differentiation was independent or not from

nephrectomy status. In patients who underwent nephrectomy, the

median OS were 55.7 (95%CI 49.2–60.8) and 34.4 (95%CI 25.0–59.0)

months (p < .001) and the median PFS were 19.9 (95%CI 15.2–22.7)

and 14.7 (95%CI 10.8–17.6) months (p = .076), in non-sRCC and

sRCC group, respectively. In patients who did not received nephrec-

tomy, the median OS were 24.0 (95%CI 21.8–28.2) and 11.7 (95%CI

6.7–20.8), months (p = .015) and the median PFS were and 11.5

(95%CI 9.7–51.2) and 5.9 (95%CI 3.0–10.3) months (p = .007), in

non-sRCC and sRCC group, respectively.

3.3 | Survival analysis in sRCC patients

The median OS was 29.4 months (95%CI 22.2–44.2) and

26.4 months (95%CI 11.7–26.4) in sRCC patients with clear cell and

non-clear cell histology (p = .854, Figure 2). Similarly, no differences

were found in terms of median PFS between sRCC patients with

clear cell (13.5 months, 95%CI 8.0–16.7) and non-clear cell histology

(10.3 months, 95%CI 3.3–11.3, p = .679).

Among patients with sRCC, the available baseline characteristics

have been evaluated for correlation with PFS and OS as reported in

the Table 2. At multivariable analysis for PFS, the only predictors of

outcomes were female versus male sex (HR 1.49; 95%CI, 1.02–2.19;

p = .040) and previous nephrectomy (HR 0.55; 95%CI, 0.36–0.86). At

multivariable analysis for OS, the only predictors of outcomes were

female versus male sex (HR 1.75; 95%CI, 1.12–2.72; p = .014), the

IMDC prognostic group (HR 2.27; 95%CI, 1.41–3.67; p < .001) and

the presence of liver metastases (HR 1.76; 95%CI 1.07–

2.89; p = .026).

3.4 | Comparison between IO + IO and IO + TKI
in sRCC patients

When considering only sRCC, there was no difference in the median

follow up between those treated with IO + TKI or IO + IO (15.7

vs. 15.5 months; p = .261). The median OS was 34.4 months (95%

CI 20.7–34.4) in patients treated with first-line IO + TKI and

26.4 months (95%CI 20.4–59.0) in those who received IO + IO

(p = .729, Figure 3A). The median PFS was 12.4 months (95%CI

7.5–20.0) in patients receiving IO + TKI and 12.3 months (95%CI

6.4–17.1) in those treated with IO + IO (p = .606, Figure 3B). The

overall response rate by treatment was reported in the Figure 4;

the ORR (complete + partial response) was 48% for both patients

treated with IO + TKI or IO + IO. No differences were found in

terms of median DoR, which was NR for both groups (p = .754).

F IGURE 2 Overall survival in
clear cell versus non-clear cell
renal cell carcinoma (RCC) with
sarcomatoid de-differentiation.
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TABLE 2 Univariate and multivariate analyses in sarcomatoid RCC patients.

Overall survival

Univariate Cox regression Multivariate Cox regression

HR (95%CI) p-value HR (95%CI) p-value

Sex (females vs. males) 1.88 (1.21–2.93) .005 1.75 (1.12–2.72) .014

Age (≥65 vs. <65 years) 1.41 (0.92–2.17) .117

BMI (>25 vs. ≤ 25) 0.98 (0.64–1.50) .913

Nephrectomy (yes vs. no) 0.47 (0.29–0.76) .002 0.70 (0.42–1.19) .189

Histology (nccRCC vs. ccRCC) 0.94 (0.48–1.82) .852

IMDC group (poor vs. intermediate) 2.53 (1.64–3.92) <.001 2.27 (1.41–3.67) <.001

Number of metastatic sites (>1 vs. 1) 1.89 (1.09–3.26) .023 1.16 (0.64–2.10) .615

Lung metastases (yes vs. no) 0.97 (0.60–1.58) .901

Bone metastases (yes vs. no) 1.53 (0.98–2.39) .061

Liver metastases (yes vs. no) 1.82 (1.13–2.94) .013 1.76 (1.07–2.89) .026

Brain metastases (yes vs. no) 1.48 (0.76–2.86) .250

First-line therapy (IO + IO vs. IO + TKI) 1.08 (0.70–1.67) .729

Progression-free survival

Univariate Cox regression Multivariate cox regression

HR (95%CI) p-value HR (95%CI) p-value

Sex (females vs. males) 1.54 (1.05–2.25) .028 1.49 (1.02–2.19) .040

Age (≥65 vs. <65 years) 1.35 (0.93–1.97) .115

BMI (>25 vs. ≤25) 0.93 (0.64–1.36) .724

Nephrectomy (yes vs. no) 0.54 (0.35–0.82) .004 0.55 (0.36–0.84) .005

Histology (nccRCC vs. ccRCC) 1.12 (0.65–1.94) .680

IMDC group (poor vs. intermediate) 1.39 (0.93–2.07) .111

Number of metastatic sites (>1 vs. 1) 1.49 (0.94–2.34) .087

Lung metastases (yes vs. no) 0.96 (0.62–1.47) .847

Bone metastases (yes vs. no) 1.44 (0.97–2.15) .071

Liver metastases (yes vs. no) 1.45 (0.93–2.25) .101

Brain metastases (yes vs. no) 0.92 (0.46–1.82) .801

First-line therapy (IO + IO vs. IO + TKI) 1.10 (0.76–1.61) .607

Note: The values marked in bold are statistically significant (p < 0.05).

Abbreviations: BMI, body mass index; ccRCC, clear cell renal cell carcinoma; IMDC, International Metastatic RCC Database Consortium; IO, immunotherapy;

nccRCC, non-clear cell renal cell carcinoma; TKI, tyrosine kinase inhibitor.

F IGURE 3 Overall survival (A) and progression-free survival (B) in sarcomatoid features (sRCC) patients treated with first-line IO + IO or
IO + VEGFR-TKI.
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About subsequent lines, one-hundred and nine patients (48%)

progressed during first-line immune-based combinations; of them,

72 (65%) received second-line treatments (27/101 treated with IO

+ TKI and 45/125 receiving IO + IO). Second-line therapies consisted

in cabozantinib in 44 patients, sunitinib in 15, clinical trials in

6, immune-based combinations in 3, axitinib in 2, and everolimus

in 2 patients.

In patients who received second-line therapies, the median PFS2

was 16.5 months (95%CI 13.4–21.6) and was not statistically different

between IO + IO (15.4 months, 95%CI 11.3–23.8) and IO + TKI

(17.3 months, 95%CI 11.3–21.6, p = .932).

4 | DISCUSSION

To the best of our knowledge, this is the largest cohort of patients

with advanced sRCC treated in the modern era with IO-based combi-

nation regimens reported so far. First of all, we confirmed that meta-

static RCC harboring sarcomatoid de-differentiation have worse

prognosis compared to non-sRCC, even in the era of IO-based combi-

nation therapies, with a significantly shorter OS regardless of the

IMDC risk group and prior nephrectomy. Therefore, from one side we

reinforced literature data about sarcomatoid feature as an indepen-

dent factor of poor prognosis and we do support the accuracy of the

IMDC risk model in predicting sRCC patients' outcomes.6–9,30 How-

ever, conversely from what expected, we did not observed any signifi-

cant differences in terms of rate of metastasis at diagnosis, sites of

metastases, number of metastatic sites, and IMDC features between

sRCC and non-sRCC, suggesting how the intrinsic biology of the sar-

comatoid component could account for the aggressiveness of sRCC

beyond the established clinical characteristics.31 Indeed, carrying a

sarcomatoid de-differentiation could be considered as a negative fea-

ture itself, irrespective from the disease burden or the sites of metas-

tasis. Despite the recent revolution of the treatment landscape of

advanced/metastatic RCC, responsible for a significant improvement

in patients' outcomes, sarcomatoid de-differentiation still represents a

feature independently correlated with poorer prognosis. An intrinsic

resistance to therapies (and/or an earlier development of resistance)

is another important factor that should be taken into account for

explaining the aggressiveness of sRCC. Certainly, the advent of ICIs

represent a great progress in the treatment of sRCC, given the consti-

tutive high expression of PD-1/PD-L1 pathways and the high levels

of tumor-infiltrating lymphocytes (TILs) associated with immune-

responsiveness.31 Further efforts are necessary for improving our

understanding on the biology of sarcomatoid tumors, the presence of

patterns with a predictive value and the mechanisms of resistance to

therapies that might affect their activity.

Focusing on the cohort of sRCC patients, it is important to under-

line that prior nephrectomy was significantly associated with longer

PFS compared to the lack of surgery; this correlation was maintained

at both univariate and multivariate analyses thus supporting how the

absence of primary tumor might prognostically affect the efficacy of

the IO-based treatment. However, the loss of significance in terms of

OS at multivariate analysis was probably due to the presence of other

factors (including the IMDC risk group and the presence of liver

metastasis) that could have a greater impact on long-term survival.

The improvements in mRCC outcomes with the advent of immuno-

therapy have led to reconsider treatment algorithm, including the role

of cytoreductive nephrectomy (CN) for those patients with a

metastatic disease at the time of diagnosis. Data about the activity of

IO-based combinations on the primary tumor are limited to a small

subpopulation of patients without prior nephrectomy (around 20%–

30%) included in the pivotal trials. Overall, IO-combos retain their

antitumor activity also on the primary tumor, although it seems lower

than on metastatic sites.32–34 Certainly, the presence of sarcomatoid

de-differentiation could hinder the decision-making for CN given the

more aggressive course of the disease; while retrospective data sug-

gested that CN improved outcomes for patients with sarcomatoid

tumors in the targeted therapy era,35 the role of CN for sRCC in the

era of immunotherapy is still controversial, with no clear OS differ-

ences based on prior nephrectomy accordingly to our results.36,37

Patients with sRCC have a higher risk compared to clear cell RCC

of developing liver metastasis, which are significantly associated with

dismal outcomes.38,39 Here, we confirmed liver metastasis as a poor

prognostic factor associated with worse OS.

With regard to the type of first-line therapy for sRCC patients,

we did not observed any significant difference between IO–IO and

IO + VEGFR-TKI in terms of OS, PFS, and objective response rate.

This data represents an important piece of evidence, albeit with the

limit of the retrospective nature of our analysis. All the phase III tri-

als investigating first-line IO-based combination therapies for RCC

had demonstrated consistently superiority of ICI-based combos

compared to sunitinib in the subgroup of sRCC patients.14 In partic-

ular, not only the dual ICI combination of nivolumab plus ipilimumab

showed (as expected) improved efficacy over sunitinib (PFS, HR

0.54; OS, HR 0.45; and ORR 60.8% vs. 23.1%) in the cohort of

patients (n = 139) with sarcomatoid de-differentiation in the Check-

Mate 214 study,20 but also the strategy of combining a VEGFR-TKI

plus an ICI has appeared superior to single-agent VEGFR-TKIs.

Thus, as shown in the subgroup analyses of the KEYNOTE-426,

F IGURE 4 Overall response rate (ORR) in sarcomatoid features
(sRCC) patients by type of first-line therapy.
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studies, patients with sarcomatoid component had better outcomes

(longer OS, PFS, and higher ORR) with the VEGFR-TKI + ICI com-

bos compared to sutinitib.18,19,21–23 Indeed, a strong biological ratio-

nal supports a particular responsiveness of sRCC tumors to

immunotherapy. Sarcomatoid de-differentiation is characterized by

an immune-inflamed microenvironment, CD8+ T-cell infiltration,

high expression by tumor infiltrating immune cells and tumor cells

of PD-1 and PD-L1, and up-regulation of genes involved in the anti-

gen presentation machinery.11,19,40 Compared to clear cell RCC,

sRCC seem to be less dependent on angiogenic signatures, with a

lack of correlation between the expression of genes related to

angiogenesis, hypoxia, and glycolytic pathways with patients out-

comes, highlighting the crucial role of immunotherapy in the therapy

of this population.19 However, VEGFR-TKI, besides inhibiting the

angiogenesis, elicits synergistic antitumor effects when combined to

an ICI by enhancing the tumor infiltration of immune cells and

reducing the immunosuppressive activity of myeloid-derived sup-

pressor cells.41 All these findings do support the use of both IO-

based combination strategies for the treatment of this aggressive

type of RCC. These results are in line with another recent retro-

spective analysis performed in a small cohort of sRCC patients,

which showed the key role of IO treatment for this subgroup of

tumors.42

Finally, we did provide interesting evidence about the absence

of significant differences in terms of both PFS and OS between

ccRCC and non-clear cell RCC (nccRCC) with sarcomatoid de-

differentiation. As known, sarcomatoid features can occur over

any RCC histology. As compared to ccRCC, nccRCC are less fre-

quent (approximately 25% of all RCC tumors), broadly heteroge-

neous in terms of morphology, genetic profile and clinical behavior,

and are associated with inferior survival outcomes. Furthermore,

nccRCC are under-represented or excluded from pivotal phase

3 trials investigating novel therapies for RCC, with no major

achievements in the therapeutic framework over the past

decades.43 Recently, IO-based combinations have demonstrated

remarkable activity also in this subpopulation, with pembrolizumab

+ lenvatinib in the phase 2 KEYNOTE-B61 trial (the largest trial in

this population so far, with 158 enrolled patients) showing 49% of

ORR, and promising efficacy (1-year PFS rate of 63%, 1-year OS

rate of 82%).44 Of note, the activity of pembrolizumab + lenvatinib

was consistent regardless of the presence of sarcomatoid features,

which accounted for 12% of the overall population (n = 19).44

Few data are currently available about the activity of the dual IO

combination (i.e., nivolumab + ipilimumab) in nccRCC, with only

52 patients included in the phase 3b/4 CheckMate 920 study,

18.8% of which (n = 15) had sarcomatoid features.45 Nivolumab +

ipilimumab was responsible for an ORR of 35.7% in the sarcoma-

toid nccRCC subgroup (compared to 12.5% in tumors with no

sarcomatoid aspects), underlining the relevant activity of immuno-

therapy in this subgroup at poor prognosis.45 With the limit of the

small proportion of sRCC with no-clear cell histology included in

our study (n = 30), we reinforced the activity of IO-based

combinations in RCC with sarcomatoid de-differentiation regard-

less from the predominant histology.

The retrospective nature of our data, and the consequent selec-

tion bias, represents the major limitations of our study; moreover, the

small sample size of our study cohort suggests additional prospective

studies to validate our findings. In addition, the lack of a centralized

pathological revision of the tumor specimens could represent an

important limitation, although coming from international reference

cancer centers.

In conclusion, our findings report as the sarcomatoid component

is expected in about 6% of patients with mRCC; we confirm that

sRCC are aggressive tumors with poor prognosis that have signifi-

cantly improved survival outcomes with IO-based combinations,

regardless from the type of strategy (IO + IO versus IO + TKI)

adopted. Further studies are needed to better characterize this histo-

logical de-differentiated component and identify potential molecular

hallmarks for a tailored treatment approach.
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