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Location and cell of origin of RCC histological subtypes

Dizman N, et al. Genomic profiling in renal cell carcinoma. Nat Rev Nephrol 2020;16(8):435–51. Copyright © 2020, Springer Nature Limited.



NON-CLEAR RCC IS A HETEROGENOUS DISEASE



Modified from Linehan WM, et al. J Urol 2003;170:2163–72;  Kim WY, Kaelin WG. J Clin Oncol 2004;22:4991-5004; American Cancer Society.
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A little bit of history…
mtor inhibitors: TEMSIROLIMUS (intorsect)

N Engl J Med, Hudes G, et al. Temsirolimus, Interferon Alfa, or Both for Advanced Renal-Cell Carcinoma, 356 (22): 2271–81



NCCN GUIDELINES 2015…

NCCN Guidelines® Insights. Kidney Cancer, Version 3.2015



Median PFS (months) Median OS (months) Overall Response Rate (ORR)

Sunitinib (SUPAP)
N=61

6.6 (Type 1) 
vs 5.5 (Type 2)

17.8 (Type 1) 
vs 12.4 (Type 2)

13% (Type 1) 
vs 11% (Type 2)

Sunitinib 
N=31 6.4 25.6 36%

Everolimus (RAPTOR)
N=92 4.1 21.4 0%

Everolimus 
N=49 5.2 14 10%

Sunitinib vs everolimus
(ESPN) N=68 6.1 vs 4.1 NR vs 10.5 9% vs 3%

Sunitinib vs everolimus
(ASPEN) N=108 8.3 vs 5.6 32 vs 13 18% vs 9%

SUNITINIB vs EVEROLIMUS

Ravaud A, et al Ann Oncol 2015;26(6):1123-1128; Lee J-L, et al. Ann Oncol 2012;23(8):2108-211; Escudier B, et al. Eur J Cancer 2016:69:226-235; Koh Y, 
et al. Ann Oncol 2013;24(4):1026-31; Tannir NM, et al. Eur Urol 2016;69(5):866-74; Armstrong AJ, et al. Lancet Oncol 201617(3):378-388.



TKI: AXITINIB IN PAPILLARY RCC  (AXIPAP)
Axitinib in first-line for patients with metastatic papillary renal cell carcinoma: 

Results of the multicentre, open-label, single-arm, Phase 2 AXIPAP trial

Negrier S, et al. Eur J Cancer 2014;50(10):1766-1771.

Endpoints
Global PRCC population 

(N=42)a,b
Type 1 subgroup

(N=13)
Type 2 subgroup

(N=28)
Best response

PR
SD
PD

12 (28.6%)
26 (61.9%)

4 (9.5%)

1 (7.7%)
10 (76.9%)
2 (15.4%)

10 (35.7%)
16 (57.1%)

2 (7.1%)
Median PFS (months) 6.6 (95% CI: 5.5, 9.2) 6.7 (95% CI: 2.9, 14.0) 6.2 (95% CI: 5.4, 9.2) 
24 wk-PFR 45.2 (95% CI: 32.6 to +∞) 46.2 (95% CI: 23.4 to +∞) 42.9 (95% CI: 27.5 to +∞) 
Median OS (months) 18.9 (95% CI: 12.8, NR) NR 17.4 (95% CI: 11.4, NR)



TKI vs mTOR INHIBITORS
Addressing the best treatment for non-clear cell renal cell carcinoma: A meta-analysis 
of randomised clinical trials comparing VEGFR-TKis versus mTORi-targeted therapies

Eur J Cancer, 83, Ciccarese C, et al. Addressing the best treatment for non-clear cell renal cell carcinoma: A meta-analysis of randomised clinical trials 
comparing VEGFR-TKis versus mTORi-targeted therapies, 237–46..
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Addressing the best treatment for non-clear cell renal cell carcinoma: A meta-analysis 
of randomised clinical trials comparing VEGFR-TKis versus mTORi-targeted therapies

Eur J Cancer, 83, Ciccarese C, et al. Addressing the best treatment for non-clear cell renal cell carcinoma: A meta-analysis of randomised clinical trials 
comparing VEGFR-TKis versus mTORi-targeted therapies, 237–46..

Conclusions: Treatment with TKis significantly improves PFS, but not OS, when compared with mTORi. Moreover, sunitinib 
as first-line therapy reduces the risk of progression compared with everolimus; therefore, supporting the standard treatment 
paradigm broadly used for ccRCC patients. The relatively modest efficacy of available targeted therapies reinforces the need 
of future histology-based, molecular-driven therapeutic paradigm



GUIDELINES IN 2019…

Escudier B, et al. Ann Oncol 2019;30(5): 706–720. © 2019 European Society for Medical Oncology.
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Comprehensive Molecular Characterisation of Papillary Renal-Cell 
Carcinoma
The Cancer Genome Atlas Research Network. N Engl J Med 2016;374(2):135-45

Characterisation of clinical cases of advanced papillary renal cell 
carcinoma via comprehensive genomic profiling
Pal SK, et al. European Urology 2018;73:71-78

MET is a potential target across all papillary renal cell carcinomas: 
Result from a large molecular study of PRCC with CGH array and 
matching gene expression array
Albiges L, et al. Clin Cancer Res 2014;20(13):3411-21



MET INHIBITORS: PHASE 2 TRIALS

Choueiri TK, et al. J Clin Oncol 2013; Choueiri TK, et al. J Clin Oncol 2017; Schöffski P, et al. ASCO GU 2018.

Histology MET Status PFS (m) ORR

Foretinib
(N=74)
1st and 2nd line

All papillary
MET +: 10
MET −: 57 

NA: 7
9.3 MET +: 50%

MET −: 9%

Savolitinib
(N=109)
1st–3rd line

All papillary
MET +: 44
MET −: 46

NA: 19

MET +: 6.2
MET −: 1.4

MET +: 18%
MET −: 0%

Crizotinib
(N=109)
1st–3rd line

Type 1 Papillary
MET +: 4
MET −: 16

NA: 3

5.8 
MET +: 30.5 

MET −: 3

MET +: 50%
MET −: 25%



MET alterations in papillary RCC
Germline mutations in MET are the hallmark of hereditary 

papillary renal cancer but are relatively uncommon
Definitions vary on what constitutes "MET altered"
 Activating MET mutations of the protein kinase domain or 

germline MET
 Gain of chromosome 7
MET amplification
 HGF amplification

WHAT DOES MET ALTERATION MEAN?



Choueiri TK, et al. Presented at ASCO 2020;; Choueiri TK, et al. JAMA Oncol 2020;6(8):1247–55.

MET INHIBITORS: SAVOIR



Choueiri TK, et al. Presented at ASCO 2020;; Choueiri TK, et al. JAMA Oncol 2020;6(8):1247–55.

MET INHIBITORS: SAVOIR

Outcome Savolitinib (n=33) Sunitinib (n=27)
ORR* by BICR, % (95 % CI) 27 (13.3-45.5) 7 (0.9-24.3)
DCR by BICR,% (95% CI) 

6 months
12 months

48 (30.8-66.5)
30 (15.6-48.7) 

37 (19.4-57.6) 
22 (8.6-42.3) 

Any tumour shrinkage, % 67 71



MET INHIBITORS: PAPMET

Pal S.  Presented at the 2021 Genitourinary Cancers Symposium. By permission of Prof S.K. Pal; Pal S, et al. Lancet 2021;397(10275):695–703.



MET INHIBITORS: PAPMET

Pal S.  Presented at the 2021 Genitourinary Cancers Symposium. By permission of Prof S.K. Pal; Pal S, et al. Lancet 2021;397(10275):695–703.

Cabozantinib Sunitinib HR/P-value
Median PFS, mo 9 5.6 0.6 (95% CI 0.37-0.97)
ORR, % 23 4 P=0.01
Median OS, mo 20 16.4 0.84 (95% CI 0.47-1.51)

Progression-free survival Overall survival



MET INHIBITORS: CABOZANTINIB in Collecting 
Duct Carcinoma (BONSAI)

Procopio G. Presented at ESMO 2021.
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IMMUNOTHERAPY: PEMBROLIZUMAB (KEYNOTE 427)
Characteristics N (n=165) ORR
Papillary 71.5% 28.8%
Chromophobe 12.7% 9.5%
Unclassified 15.8% 30.8%
Sarcomatoid 23.0% 42.1%
Prior treatment 0% 26.7%
PD-L1+ 61.8% 35.3% (12.1%)

Median PFS  4.2 m
Median OS 30 m

McDermott D, J Clin Onc 2020; Lee DL, et al. presented at  ESMO 2021



IMMUNOTHERAPY: Nivolumab (CHeCKMATE-374)

Vogelzang NJ, et al. Clin Genitourin Cancer 2020

Characteristics N (n=44) ORR
Papillary 54.5% 8.3%
Chromophobe 15.9% 28.6%
Unclassified 18.2% 12.5%
Translocation 5% 0%
Collecting duct 2% 100%
Medullary 2% 0%
Not reported 2% -
Sarcomatoid 9.1% 50%
Prior treatment 34.1% -



IMMUNOTHERAPY: nivolumab-IPILIMUMAB 
(CHECKMATE-920)

Tykodi SS, et al. J Immunother Cancer 2022



Bergmann L, et al. ESMO 2024;; Bergmann L, Ann Onc 2025

IMMUNOTHERAPY: NIVOLUMAB-IPILIMUMAB
SUNNIFORECAST



Bergmann L, et al. ESMO 2024;; Bergmann L, Ann Onc 2025

IMMUNOTHERAPY: NIVOLUMAB-IPILIMUMAB
SUNNIFORECAST
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Fitzgerald KN, et al. Eur Urol 2024;86(2):90-94; Lee CH. Presented at ASCO 2021.

COMBOS: 
NIVOLUMAB+CABOZANTINIB IN NON-CLEAR RCC



COMBOS: 
ATEZOLIZUMAB+CABOZANTINIB IN NON-CLEAR RCC

 (COSMIC 021)

Pal SK, et al. J Clin Oncol 2021;39(33:3725–36.
reported here for the nccRCC cohort are clinically mean-
ingful compared with results from retrospective and
early-phase studies of single-agent TKIs, including
cabozantinib.15,27-29 Similar response rates have been re-
ported with ICI monotherapy, although the rates of pro-
gressive disease as best response were higher than in the
current study.9-11,30 ORR was also comparable in a phase II
study of atezolizumab plus bevacizumab in 42 patients with

advanced nccRCC.31 The ORR of 47% with cabozantinib
plus atezolizumab in patients with papillary RCC is en-
couraging and warrants further study. MET is a target of
cabozantinib; and MET gene alterations occur in a modest
proportion of papillary RCC cases.2 In the randomized,
phase II PAPMET study, median PFS was 9.0 months for
cabozantinib versus 5.6 months for sunitinib (hazard ratio,
0.60; 95% CI, 0.37 to 0.97; P 5 .019) in patients with
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FIG 2. Best change from baseline in sum of tumor lesions in (A) patients with ccRCC receiving cabozantinib 40 mg plus atezolizumab (n 5 34); (B)
patients with ccRCC receiving cabozantinib 60 mg plus atezolizumab (n 5 35); and (C) patients with nccRCC receiving cabozantinib 40 mg plus
atezolizumab (n 5 32). All complete and partial responses were confirmed. One patient in the 60-mg ccRCC group had no postbaseline tumor
assessment. ccRCC, clear cell renal cell carcinoma; CPS, combined positive score; CR, complete response; IMDC, International Metastatic RCC
Database Consortium; nccRCC, non–clear cell renal cell carcinoma; PD, progressive disease; PD-L1, programmed death-ligand 1; PR, partial re-
sponse; RCC, renal cell carcinoma; SD, stable disease.
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advanced papillary RCC, with an ORR of 23% versus 4%
(P 5 .01).8

Responses occurred in both PD-L1–negative and –positive
patients in the ccRCC and nccRCC cohorts. PD-L1 status
has not been a consistent predictor of outcome with ICIs
across RCC studies, which may reflect differences in study
populations or PD-L1 assays.3-5 Analyses are ongoing to
further assess the relationship of outcomes with PD-L1 status
and other immune-based biomarkers, including tumor-
infiltrating lymphocytes and circulating immune cells.

The safety profile of cabozantinib plus atezolizumab was
generally consistent with the individual agents in RCC
populations14,22 and other TKI-ICI combinations.3,5,6

Grade $ 3 rates for individual TRAEs with cabozantinib

plus atezolizumab generally fell within the ranges reported
for other TKI-ICI combinations, including rates for hyper-
tension, palmar-plantar erythrodysesthesia, fatigue, and
elevated liver enzymes, as did use of high-dose steroids and
rates of discontinuation because of AEs.3,5,6 Dose modifi-
cation to manage AEs is common for cabozantinib and TKIs
in general.32,33 Because of high interpatient variability in
cabozantinib clearance, a proportion of patients with low
cabozantinib clearance will require dose reduction to
achieve a tolerable dose.34

In summary, we report encouraging antitumor activity with
the combination of cabozantinib plus atezolizumab across
ccRCC and nccRCC histologies, with a tolerable safety
profile. AEs were managed with dose modifications and
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carcinoma. NE, not estimable; PFS, progression-free survival.
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Response

ncRCC
Cabozantinib 40 mg plus 

atezolizumab (n=32)

Objective response rate, % (80% CI) 31 (20 to 44)

Best overall response, n (%)
Complete response
Partial response
Stable disease
Progressive disease
Not evaluable or missing

0
10 (31)
20 (63)

2 (6)
0

Disease control, n (%) 30 (94)

Time to response, median (range),
months

2.7 (1-7)

Duration of response, median (95% 
CI), months

8.3 (2.4 to NE)

Patients with ongoing response at 
cutoff, n (%)

4 (13)



COMBOS: LENVATINIB-PEMBROLIZUMAB IN  
NON-CLEAR RCC (KEYNOTE B61)

Albiges L, et al. Lancet Oncol 2023;24(8):881-891; Voss M. Presented at ASCO GU Meeting 2024.
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COMBOS: LENVATINIB-PEMBROLIZUMAB IN  
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COMBOS: ATEZOLIZUMAB+ERLOTINIB IN PAPILLARY RCC

n engl j med 392;23 nejm.org June 19, 20252346

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Author affiliations are listed at the end of 
the article. Dr. Srinivasan can be contact-
ed at  ramasrin@  mail . nih . gov or at the 
Center for Cancer Research, National 
Cancer Institute, 10 Center Dr., Bldg. 10, 
Rm. 1-5940, Bethesda, MD 20892-1107.

N Engl J Med 2025;392:2346-56.
DOI: 10.1056/NEJMoa2200900
Copyright © 2025 Massachusetts Medical Society.

BACKGROUND
Hereditary leiomyomatosis and renal-cell cancer (HLRCC) is an inherited disorder 
characterized by germline pathogenic variants in the gene encoding fumarate hydra-
tase and an increased risk of papillary renal-cell carcinoma. No effective therapy is 
known for patients with advanced HLRCC-associated papillary renal-cell carcinoma, 
and most patients die from progressive disease.

METHODS
In this open-label, phase 2 study, we evaluated the efficacy of bevacizumab (10 mg per 
kilogram of body weight every 2 weeks) and erlotinib (150 mg once daily) in patients 
with advanced HLRCC-associated or sporadic papillary renal-cell carcinoma. The 
primary end point was overall response; secondary end points included progression-
free and overall survival.

RESULTS
A total of 43 patients with HLRCC-associated papillary renal-cell carcinoma and 40 
patients with sporadic papillary renal-cell carcinoma were enrolled. A confirmed 
response occurred in 31 patients (72%; 95% confidence interval [CI], 57 to 83) with 
HLRCC-associated papillary renal-cell carcinoma; the median progression-free sur-
vival was 21.1 months (95% CI, 15.6 to 26.6), and the median overall survival was 
44.6 months (95% CI, 32.7 to could not be estimated). A confirmed response oc-
curred in 14 patients (35%; 95% CI, 22 to 51) with sporadic papillary renal-cell 
carcinoma, with a median progression-free survival of 8.9 months (95% CI, 5.5 to 
18.3) and a median overall survival of 18.2 months (95% CI, 12.6 to 29.3). The most 
common treatment-related adverse events were acneiform rash (93%), diarrhea (89%), 
and proteinuria (78%). The most common treatment-related adverse events of grade 
3 or higher were hypertension (34%) and proteinuria (17%).

CONCLUSIONS
The combination of bevacizumab and erlotinib showed antitumor activity in patients 
with HLRCC-associated or sporadic papillary renal-cell carcinoma. Toxic effects were 
those known to be associated with this combination. (Funded by the National Cancer 
Institute and others; ClinicalTrials.gov number, NCT01130519.)
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Bevacizumab and Erlotinib in Hereditary 
and Sporadic Papillary Kidney Cancer
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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Efficacy
HLRCC-Associated Renal-Cell Carcinoma
A total of 31 patients (72%; 95% confidence in-
terval [CI], 57 to 83) had a confirmed response, 
including 2 patients (5%) with a complete re-
sponse (Table 2 and Fig. S2). The median time 
to response was 1.8 months (range, 1.7 to 18.3). 
All 12 patients (28%) who did not have an objec-
tive response (complete or partial response) had 
stable disease as their best response, including 9 
patients (21%) who had stable disease for more 
than 6 months. Most patients (41 of 43; 95%) 
had a decrease in the sum of the longest diam-
eter of targeted lesions, with a median reduction 
of 53% (interquartile range, 24 to 74) (Fig. 1A).

The median progression-free survival was 
21.1 months (95% CI, 15.6 to 26.6); responses 
were durable, with a median duration of re-
sponse of 19.3 months (95% CI, 12.9 to 35.9) 
(Fig. 1B and 1C). A total of 15 patients (35%) 
continued to receive therapy for more than 2 
years, and 10 (23%) continued to receive therapy 
for more than 3 years. The median overall sur-
vival was 44.6 months (95% CI, 32.7 to could not 
be estimated) (Fig. 1D). Responses were seen in 
both previously untreated patients (25 of 34 pa-

tients; 74%) and those who had received previ-
ous therapy (6 of 9 patients; 67%). Responses 
were noted across all IMDC risk scores, with an 
incidence of 64% among patients with favorable 
risk, 75% among those with intermediate risk, 
and 75% among those with poor risk.

In a post hoc subgroup analysis, overall sur-
vival appeared to be worse among patients with 
any previous treatment (hazard ratio for death, 
5.6; 95% CI, 2.3 to 13.5) or previous use of VEGF 
pathway inhibitors (hazard ratio, 5.0; 95% CI, 
2.0 to 12.2) (Fig. S3). In a multivariable analysis, 
previous treatment was associated with worse 
overall survival (hazard ratio for death, 5.2; 95% 
CI, 2.1 to 13.1).

Sporadic Papillary Renal-Cell Carcinoma
A total of 14 patients (35%; 95% CI, 22 to 51) 
had a confirmed response, and the median time 
to response was 1.8 months (range, 1.7 to 7.3) 
(Table 2). A total of 21 patients (52%) had stable 
disease as their best response, including 12 pa-
tients (30%) who had stable disease for more than 
6 months. Most patients (32 of 40; 80%) had a 
decrease in the aggregate target-lesion diameters 
(Fig. 2A).

The median progression-free survival was 8.9 
months (95% CI, 5.5 to 18.3), with a median 
duration of response of 18.4 months (95% CI, 
13.8 to 49.7) (Fig. 2B and 2C). A total of 6 pa-
tients (15%) continued to receive therapy for 
more than 2 years, and 4 (10%) continued to 
receive therapy for more than 3 years. The me-
dian overall survival was 18.2 months (95% CI, 
12.6 to 29.3) (Fig. 2D). Responses were seen in 
both previously untreated patients (8 of 22 pa-
tients; 36%) and those who had received previ-
ous therapy (6 of 18 patients; 33%). Responses 
were noted across all IMDC risk scores, with an 
incidence of 67% among patients with favorable 
risk, 31% among those with intermediate risk, 
and 38% among those with poor risk. In a post 
hoc subgroup analysis, previous radical nephrec-
tomy, previous use of a VEGF TKI, and IMDC 
risk category were not correlated with overall 
survival.

Safety
The adverse-event profile was similar to that de-
scribed in earlier studies of the treatment combi-
nation.25,26 A dose reduction in erlotinib occurred 
in 24 patients (29%), with 1 patient (1%) having 

Table 2. Best Response in Papillary Renal-Cell Carcinoma.*

Variable

HLRCC-Associated  
Papillary RCC 

(N = 43)

Sporadic  
Papillary RCC 

(N = 40)

Objective response†

No. with response 31 14

Percent (95% CI) 72 (57–83) 35 (22–51)

Best response — no. (%)

Complete response 2 (5) 0

Partial response 29 (67) 14 (35)

Stable disease 12 (28) 21 (52)

Unconfirmed partial  
response‡

0 1 (2)

Progressive disease 0 4 (10)

Median time to response 
(range) — mo

1.8 (1.7–18.3) 1.8 (1.7–7.3)

Median duration of response 
(95% CI) — mo

19.3 (12.9–35.9) 18.4 (13.8–49.7)

*  Percentages may not total 100 because of rounding.
†  An objective response was defined as either a complete response or a partial 

response.
‡  The patient had a partial response on the first disease evaluation and had pro-

gression on the second disease evaluation.
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permanent discontinuation of the agent due to 
grade 3 cutaneous toxic effects. Dose reductions 
in bevacizumab were not allowed. A total of 3 
patients (4%) had permanent discontinuation of 
bevacizumab: 2 had acute coronary syndrome 
(myocardial infarction), and 1 had a bronchopul-
monary hemorrhage.

All the patients had at least one treatment-
related adverse event of any grade, and 43 patients 
(52%) had a treatment-related adverse event of 
grade 3 or higher (Table 3). The most commonly 

noted adverse events of any grade were acneiform 
rash (93%), diarrhea (89%), proteinuria (78%), 
and dry skin (64%). Hypertension (34%) was the 
most common treatment-related adverse event 
of grade 3 or higher, followed by proteinuria 
(17%), diarrhea (5%), and acneiform rash (5%). 
Most adverse events were ameliorated through 
medical management. Two deaths occurred dur-
ing the study, one due to rapidly progressive 
disease and one due to upper gastrointestinal 
hemorrhage.
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A Change in Tumor Size B Type and Duration of Response and Treatment Status
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Figure 1. Patients with HLRCC-Associated Papillary Renal-Cell Carcinoma.

Panel A shows the greatest percent change from baseline in the sum of the longest dimension of all targeted lesions. Panel B shows 
the type and duration of response and the duration of treatment for all the patients with hereditary leiomyomatosis and renal-cell 
cancer (HLRCC)–associated renal-cell carcinoma. Panel C shows Kaplan–Meier analysis of progression-free survival, and Panel D 
shows Kaplan–Meier analysis of overall survival. The median progression-free survival was 21.1 months (95% confidence interval [CI], 
15.6 to 26.6), and the median overall survival was 44.6 months (95% CI, 32.7 to could not be estimated). Data on patients who had not 
had an event were censored on February 7, 2022; censored data are denoted by a vertical tick mark. Dashed lines indicate 95% confi-
dence intervals.
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BACKGROUND
Hereditary leiomyomatosis and renal-cell cancer (HLRCC) is an inherited disorder 
characterized by germline pathogenic variants in the gene encoding fumarate hydra-
tase and an increased risk of papillary renal-cell carcinoma. No effective therapy is 
known for patients with advanced HLRCC-associated papillary renal-cell carcinoma, 
and most patients die from progressive disease.

METHODS
In this open-label, phase 2 study, we evaluated the efficacy of bevacizumab (10 mg per 
kilogram of body weight every 2 weeks) and erlotinib (150 mg once daily) in patients 
with advanced HLRCC-associated or sporadic papillary renal-cell carcinoma. The 
primary end point was overall response; secondary end points included progression-
free and overall survival.

RESULTS
A total of 43 patients with HLRCC-associated papillary renal-cell carcinoma and 40 
patients with sporadic papillary renal-cell carcinoma were enrolled. A confirmed 
response occurred in 31 patients (72%; 95% confidence interval [CI], 57 to 83) with 
HLRCC-associated papillary renal-cell carcinoma; the median progression-free sur-
vival was 21.1 months (95% CI, 15.6 to 26.6), and the median overall survival was 
44.6 months (95% CI, 32.7 to could not be estimated). A confirmed response oc-
curred in 14 patients (35%; 95% CI, 22 to 51) with sporadic papillary renal-cell 
carcinoma, with a median progression-free survival of 8.9 months (95% CI, 5.5 to 
18.3) and a median overall survival of 18.2 months (95% CI, 12.6 to 29.3). The most 
common treatment-related adverse events were acneiform rash (93%), diarrhea (89%), 
and proteinuria (78%). The most common treatment-related adverse events of grade 
3 or higher were hypertension (34%) and proteinuria (17%).

CONCLUSIONS
The combination of bevacizumab and erlotinib showed antitumor activity in patients 
with HLRCC-associated or sporadic papillary renal-cell carcinoma. Toxic effects were 
those known to be associated with this combination. (Funded by the National Cancer 
Institute and others; ClinicalTrials.gov number, NCT01130519.)
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permanent discontinuation of the agent due to 
grade 3 cutaneous toxic effects. Dose reductions 
in bevacizumab were not allowed. A total of 3 
patients (4%) had permanent discontinuation of 
bevacizumab: 2 had acute coronary syndrome 
(myocardial infarction), and 1 had a bronchopul-
monary hemorrhage.

All the patients had at least one treatment-
related adverse event of any grade, and 43 patients 
(52%) had a treatment-related adverse event of 
grade 3 or higher (Table 3). The most commonly 

noted adverse events of any grade were acneiform 
rash (93%), diarrhea (89%), proteinuria (78%), 
and dry skin (64%). Hypertension (34%) was the 
most common treatment-related adverse event 
of grade 3 or higher, followed by proteinuria 
(17%), diarrhea (5%), and acneiform rash (5%). 
Most adverse events were ameliorated through 
medical management. Two deaths occurred dur-
ing the study, one due to rapidly progressive 
disease and one due to upper gastrointestinal 
hemorrhage.

C Progression-free Survival D Overall Survival

A Change in Tumor Size B Type and Duration of Response and Treatment Status
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Figure 1. Patients with HLRCC-Associated Papillary Renal-Cell Carcinoma.

Panel A shows the greatest percent change from baseline in the sum of the longest dimension of all targeted lesions. Panel B shows 
the type and duration of response and the duration of treatment for all the patients with hereditary leiomyomatosis and renal-cell 
cancer (HLRCC)–associated renal-cell carcinoma. Panel C shows Kaplan–Meier analysis of progression-free survival, and Panel D 
shows Kaplan–Meier analysis of overall survival. The median progression-free survival was 21.1 months (95% confidence interval [CI], 
15.6 to 26.6), and the median overall survival was 44.6 months (95% CI, 32.7 to could not be estimated). Data on patients who had not 
had an event were censored on February 7, 2022; censored data are denoted by a vertical tick mark. Dashed lines indicate 95% confi-
dence intervals.
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COMBOS: DURVALUMAB+SAVOLITINIB  IN 
PAPILLARY RCC (CALYPSO)
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COMBOS: DURVALUMAB+SAVOLITINIB  IN 
PAPILLARY RCC (CALYPSO)
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Median PFS MET-driven vs all patients: 
10.5 vs 4.9 months

Median OS MET-driven vs all patients: 
27.4 vs 14.1 months



McGregor BA, et al. ASCO 2023.

COMBOS: CABO+NIVO+IPI (CaNI)



Ongoing trials for non-clear cell RCC



 Non clear cell RCC is a heterogeneous disease 
We should stop doing “non-clear RCC trials”
Clinical trials by subtypes are essential 

 Biomarkers are REALLY needed
 IO-TKI combinations (lenva-pembro/cabo-nivo) showed 

the best ORR
MET alterations appear to be a good biomarker for MET 

inhibitors.

CONCLUSIONS



Muchas gracias por vuestra 
atención


