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EXPERT REPORT
2024 CUA-KCRNC Expert Report: Management of non-clear cell 
renal cell carcinoma

INTRODUCTION 
In 2023, approximately 8600 Canadians were diag-
nosed with kidney cancer.1 At the time of diagnosis, 
up to 85% of patients present with localized or 
locally advanced renal cell carcinoma (RCC), while 
the remainder have metastatic disease.2,3 Clear cell 
histology (ccRCC) accounts for most RCC cases, 
but approximately 25% are classified as non-clear 
cell RCC (nccRCC), also known as variant histol-
ogy RCC.4 Non-clear cell RCC represents a het-Non-clear cell RCC represents a het-
erogeneous subgroup of tumors with distinct his-
topathologic origins, underlying genetic mutations, 
and oncologic outcomes. The two most common 
nccRCC pathologic subtypes are papillary and 
chromophobe RCC.5

The presence of variant histology carries signifi-
cant prognostic and therapeutic implications in the 
management of RCC.4 For instance, within localized 
RCCs, certain subtypes, such as SMARCB1-deficient 
medullary RCC or collecting duct RCC, exhibit more 
aggressive behavior and require more intensive man-
agement. In the context of metastatic RCC, most 
randomized clinical trials primarily included patients 
with ccRCC, creating uncertainty when extrapolating 
these findings to the management of patients with 
nccRCC. Consequently, physicians may face challenges 
in applying evidence developed in ccRCC to nccRCC 
cases, highlighting the need for further research and 
personalized approaches tailored toward specific 
histologic subtypes. 

Acknowledging the prevailing uncertainty and the 
limitations of available data, this Expert Report aims 
to summarize current evidence and provide Canadian 
healthcare professionals with comprehensive guidance 
on managing nccRCC, with an emphasis placed on 
papillary and chromophobe RCC management.

METHODS
During the 2024 Canadian Kidney Cancer Forum 
(CKCF) held from February 8–10, 2024, in Toronto, 
Ontario, Canada, a dedicated session convened an 
expert panel comprising urologic and medical oncolo-
gists, other healthcare professionals, and patient advo-
cates. The purpose of this session was to facilitate a 
discussion on the management of nccRCC and to 
develop consensus statements based on the best 
available evidence. These statements are intended to 
provide practical guidance to healthcare profession-
als and medical practitioners in their clinical practices. 

Prior to the session, draft topic statements were gen-
erated by two authors (JG, PR) and subjected to review 
for clarity and completeness by board members of the 
Kidney Cancer Research Network of Canada (NB, RB, 
TF, ST, and LW), as detailed in Table 1. These topics 
spanned diagnostic imaging, pathologic classification, and 
genetic considerations, as well as treatment options for 
patients with localized and metastatic nccRCC, with a 
focus on papillary and chromophobe RCC. 

Each topic statement was presented during the 
session, followed by a period for panel members to 
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suggest additional items and engage in open discus-
sion. Adjustments to the statements were made in real-
time to ensure they accurately represented the expert 
consensus. Following each discussion, participants were 
asked to vote either “agree” or “disagree” with the 
statements, with the option to abstain if appropriate. 
Consensus was predefined as follows: >75% agree-
ment constituted a consensus, 50–75% agreement indi-
cated near consensus, and <50% agreement meant no 
consensus was reached. This process was consistent 
with the methodology of a prior CKCF Consensus 
Statement.6

In total, 41 experts participated in the voting pro-
cess, including 14 urologists, 22 medical oncologists, 
one pathologist, one radiation oncologist, one geneti-
cist, and two patient advocates. After the meeting, an 
initial draft of the consensus statements was prepared 
by JG and PR and subsequently distributed to all co-
authors for feedback. The final draft was then collabora-
tively reviewed and approved by all authors (Table 1). 

RESULTS

█  STATEMENT 1
nccRCC tumors should be classified according to the 
World Health Organization Classification of Tumors, 
5th Edition (consensus achieved: 100%).

In 2022, the World Health Organization’s (WHO) pub-
lication on urinary and male genital tumors released 
its fifth edition, which has significantly enhanced our 
understanding of RCC through detailed morphologic, 
immunohistochemical, and molecular characteristics.7 
This latest edition introduced major nomenclature 
and terminology changes to the classification of exist-
ing renal tumors and incorporated several new tumor 
entities. In addition, the updated classification includes, 
for the first time, a category of molecularly defined 
RCC, incorporating several distinct RCC subtypes that 
may require molecular testing for diagnostic confirma-
tion in a subset of cases. 

New entities in the fifth edition include eosinophilic 
solid and cystic RCC, ALK-rearranged RCC, and ELOC 
(formerly TCEB1)-mutated RCC. Notable nomencla-
ture changes include fumarate hydratase (FH)-deficient 
RCC (formerly known as hereditary leiomyomatosis 
RCC syndrome-associated RCC), SMARCB1-deficient 
medullary RCC (formerly known as medullary carcin-
oma RCC) and TFEB-altered RCC (to incorporate 
both TFEB-rearranged and TFEB-amplified tumors). 
Clear cell papillary renal cell tumor (replacing clear cell 

papillary renal cell carcinoma) was also introduced as 
a name change to better reflect the generally indolent 
behavior of this tumor type.8 While a comprehensive 
review of all the changes falls beyond the scope of 
this report, we aim to highlight some key updates 
relevant to the classification of papillary and oncocytic/
chromophobe tumors. 

In the latest guidelines for papillary renal tumors, 
the WHO has moved away from the traditional 
subclassification into type 1 and type 2. Traditionally 
defined type 1 tumors are now regarded as “classic” 
papillary RCC. This change was prompted by poor 
reproducibility of subclassification and the recognition 
that previously labelled type 2 tumors exhibit signifi-
cant heterogeneity in terms of pathologic features and 
clinical behavior. Importantly, several tumors previously 
categorized as type 2 papillary RCC are now identi-
fied as distinct molecularly defined entities, including 
FH-deficient RCC, TFE3-rearranged RCC, and ALK-
rearranged RCC.9 There is also evidence to support 
the prognostic value of WHO/International Society of 
Urological Pathology (ISUP) grade, tumor architecture 
and emerging biomarkers to risk-stratify papillary RCC 
and this is an area of ongoing investigation.10-12

In the spectrum of oncocytic/chromophobe tumors, 
the updated classification introduced a new category 
labelled “other oncocytic tumors of the kidney” to 
describe a heterogeneous group of tumors that are 
not classifiable as oncocytoma or chromophobe RCC. 
This subcategory encompasses two emerging entities, 
low-grade oncocytic tumor (LOT) and eosinophilic 
vacuolated tumor (EVT), with studies to date indicating 
that these tumors have benign behavior.13,14 It also incor-
porates tumors with intermediate/overlapping features 
between oncocytoma and chromophobe RCC. The 
term “hybrid oncocytic chromophobe tumors” (HOCT) 
has been proposed for such tumors arising in the con-
text of Bird-Hogg-Dube (BHD) or other hereditary syn-
dromes, while the preferred terminology in the sporadic 
setting is “oncocytic renal neoplasm of low malignant 
potential NOS.” It is also important to recognize the 
diagnostic challenges posed by the similarities between 
oncocytoma, chromophobe RCC, and the heterogeneity 
of other oncocytic tumors with intermediate features. 
Accordingly, the WHO 2022 classification cautions 
against a definite diagnosis of oncocytoma based on 
renal mass biopsy histology, a challenge also highlighted 
by Lavallée et al in the KCRNC consensus document 
on the role of renal mass biopsy.15

It is important to note that given the rarity of some 
nccRCC subtypes and the evolving pathologic classifi-
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cation, consideration should be given to a dedicated 
re-review by a pathologist with expertise in renal tumor 
pathology. 

█  STATEMENT 2
Patients diagnosed with nccRCC following renal mass 
biopsy should receive similar preoperative investiga-
tions and staging as those with ccRCC (consensus 
achieved: 97%).

Patients diagnosed with nccRCC following a renal mass 
biopsy should undergo preoperative investigations and 
staging similar to those for ccRCC. According to the 
2022 Canadian Urological Association (CUA) guidelines 
on the management of localized small renal masses (i.e., 
solid mass ≤4 cm in diameter), these patients should have 
routine laboratory investigations, which at a minimum 
includes serum creatinine and glomerular filtration rate 
assessments. For patients with renal impairment who 
are being considered for invasive treatment, a urinalysis 
to screen for proteinuria is suggested. A urine albumin-
to-creatinine ratio may also be considered.16 Patients 
diagnosed with metastatic disease should also undergo 
routine baseline laboratory investigations, including com-
plete blood count with differential and a corrected cal-
cium test for prognostication purposes. 

In addition to routine laboratory tests, these patients 
should undergo comprehensive imaging, including 
multiphasic, contrast-enhanced abdominal computed 
tomography (CT) or magnetic resonance imaging 
(MRI), as well as chest imaging. For most patients with 
a small renal mass, a baseline chest X-ray is usually suffi-
cient to screen for pulmonary metastases;17,18 however, 
if any abnormalities are detected on the chest X-ray, 
a followup chest CT scan is recommended. Patients 
with larger or locally advanced tumors, or those diag-
nosed with more aggressive RCC subtypes, such as 
SMARCB1-deficient medullary RCC or collecting duct 
RCC, should be considered for a chest CT scan. This 
recommendation is due to the higher likelihood of 
pulmonary metastases in these cases and the greater 
sensitivity of CT imaging compared to chest X-ray. 

Bone scintigraphy and brain imaging should be per-
formed for patients exhibiting symptoms suggestive of 
metastases, as most bone and brain metastases are 
symptomatic at diagnosis.19 Renal scintigraphy may be 
useful for patients with renal impairment or when radical 
nephrectomy is considered, particularly if an assessment 
of differential renal function could alter management.17

Table 1. Consensus topic statements and results as voted at the CKCF Meeting 
on February 10, 2024
Statement Consensus 

1. nccRCC tumors should be classified according to the WHO Classification of Tumors, 5th 
Edition.

Achieved: 100%  

2. Patients diagnosed with nccRCC following renal mass biopsy should receive similar 
preoperative investigations and staging as those with ccRCC.

Achieved: 97% 

3. For patients diagnosed with a ≤2 cm in diameter localized papillary or chromophobe RCC 
following renal mass biopsy, active surveillance is considered the preferred management 
option. 

Achieved: 94% 

4. For patients diagnosed with a 2–4 cm in diameter localized papillary or chromophobe 
RCC following renal mass biopsy, active surveillance or definitive treatment are considered 
the preferred management options.

Achieved: 97%

5. For patients diagnosed with >4 cm in diameter localized papillary or chromophobe RCC 
following renal mass biopsy, surgery (radical or partial nephrectomy, when feasible) is 
considered the preferred management option.

Achieved: 97%

6. In patients receiving definitive therapy for localized papillary or chromophobe RCC, 
postoperative surveillance should be similar to ccRCC.

Achieved: 94%

7. Patients with resected nccRCC should not be offered adjuvant systemic therapy, unless as 
part of a clinical trial.

Achieved: 100%

8. Most patients diagnosed with nccRCC should be offered germline genetic testing and/or 
counseling.

Achieved: 83%

9. Patients diagnosed with metastatic papillary or chromophobe RCC should be counseled 
and managed according to the IMDC prognostic model.

Achieved: 100%

10. Patients diagnosed with metastatic nccRCC should be offered the opportunity to 
participate in a clinical trial when available.

Achieved: 100%

11. In select patients with de novo metastatic papillary or chromophobe RCC, upfront 
cytoreductive nephrectomy may be considered after multidisciplinary discussion.

Achieved: 100%

12. Patients with de novo metastatic papillary or chromophobe RCC may be considered for 
deferred cytoreductive nephrectomy depending on the response to initial systemic therapy 
and after multidisciplinary discussion.

Achieved: 100%  

13. For patients with oligometastatic papillary or chromophobe RCC, MDT may be 
considered.  

Achieved: 100%

14. In patients with metastatic papillary or chromophobe RCC with favorable/intermediate-
risk disease and low volume/asymptomatic or minimally symptomatic disease, active 
surveillance may be considered.

Achieved: 100%  

15. Patients with metastatic papillary RCC who are not eligible for clinical trials and require 
systemic therapy should be offered ICI-based combination therapy or monotherapy with 
cabozantinib.

Achieved: 100%

16. In patients with metastatic chromophobe RCC who require systemic therapy, there is 
currently no standard of care, and these patients should be offered clinical trial enrollment 
when available.

Achieved: 100%

17. Patients with metastatic nccRCC (excluding SMARCB1-deficient renal medullary carcinoma 
and collecting duct RCC) with sarcomatoid or rhabdoid dedifferentiation should be offered 
combination ICI-based therapy.

Achieved: 100%

ICI: immune checkpoint inhibitor; IMDC: International Metastatic RCC Database Consortium; 
MDT: metastasis-directed therapy; nccRCC: non-clear cell renal cell carcinoma; WHO: World Health 
Organization.
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█  STATEMENT 3
For patients diagnosed with a ≤2 cm in diameter local-
ized papillary or chromophobe RCC following renal 
mass biopsy, active surveillance is considered the pre-
ferred management option (consensus achieved: 94%).

█  STATEMENT 4
For patients diagnosed with a 2–4 cm in diameter 
localized papillary or chromophobe RCC following 
renal mass biopsy, active surveillance or definitive 
treatment are considered the preferred management 
options (consensus achieved: 97%).

█  STATEMENT 5
For patients diagnosed with >4 cm in diameter local-
ized papillary or chromophobe RCC following renal 
mass biopsy, surgery (radical or partial nephrectomy, 
when feasible) is considered the preferred manage-
ment option (consensus achieved: 97%).

For small renal masses, current evidence comparing dif-
ferent treatment options is of limited quality, and no 
single treatment has proven superior in randomized con-
trolled trials (RCTs). Consequently, treatment decisions 
should be personalized, using a shared decision-making 
approach that aligns with each patient’s values and pref-
erences. A decision aid may help facilitate this process.20 

The guidance document by Richard et al discusses 
CUA recommendations for the management of small 
renal masses.17 The document highlights that given the 
high likelihood of benign histology (>20%), the slow 
growth rate of such tumors, especially for low-grade 
papillary RCC and chromophobe RCC compared to 
ccRCC,21 and indolent nature of most malignancies ≤2 
cm in diameter (>85% are low-grade),22 active surveil-
lance is recommended as the preferred strategy for 
localized papillary or chromophobe RCC ≤2 cm follow-
ing a renal mass biopsy. Immediate, definitive treatments, 
such as surgery or percutaneous thermal ablation, remain 
viable options and should be discussed with patients to 
ensure they are well-informed of their options. 

In patients with lesions measuring 2–4 cm, the CUA 
guideline reported no consensus on the preferred 
management strategy. Nearly 40% of panel members 
felt that definitive treatment should be considered. 
Therefore, both active surveillance and definitive treat-
ment are considered viable management options. The 
guideline notes that the decision to proceed with active 
surveillance or definitive treatment may be influenced 
by several factors, including patient preferences and 
tumor characteristics, with the most important factor 

being patient preference. For more details, please refer 
to the CUA guideline on small renal masses.17

An important caveat to these two statements applies 
to more aggressive histologic subtypes, such as HLRCC-
associated RCC, unclassified RCC, SMARCB1-deficient 
medullary RCC, collecting duct RCC, and tumors with 
a rhabdoid/sarcomatoid dedifferentiation. Given their 
more aggressive clinical behavior, upfront definitive 
treatment, or even systemic treatments in some cases 
(see section on management of SMARCB1-deficient 
medullary RCC), is recommended for localized tumors 
of these types.

For localized lesions measuring >4 cm, surgery is 
generally considered the preferred management strat-
egy due to the higher risk of progression to meta-
static disease, with a preference for nephron-sparing 
approaches whenever technically feasible and onco-
logically appropriate.23  

█  STATEMENT 6
In patients receiving definitive therapy for local-
ized papillary or chromophobe RCC, postoperative 
surveillance should be similar to ccRCC (consensus 
achieved: 94%).

Risk-adapted followup strategies after definitive treat-
ment for localized disease are extensively discussed 
in the CUA guideline for followup of patients after 
treatment of non-metastatic RCC.24 While there is 
currently no evidence suggesting that these strategies 
should differ based on histologic subtypes, the presence 
of sarcomatoid features has been shown to increase 
the risk of progression and may warrant more inten-
sive surveillance.25-28 As well, more aggressive histologic 
subtypes, such as SMARCB1-deficient medullary RCC 
and collecting duct RCC, may warrant more intensive 
surveillance. Conversely, more indolent subtypes, such 
as eosinophilic vacuolated tumor and low-grade onco-
cytic tumor, may require less intensive followup. 

Typically, a routine chest X-ray is recommended for 
detecting recurrence in the lungs; however, for patients 
at higher risk, a chest CT scan is preferred due to its 
greater sensitivity. CT or MRI scans of the abdomen 
and pelvis are recommended for detecting abdominal 
recurrences, especially for patients at increased risk of 
recurrence. Patients with lower risk (pT1 and pT2) may 
be suitable for abdominal ultrasound. Postoperatively, 
an optional abdominal CT scan or MRI at 3–12 months 
can be considered for patients who underwent partial 
nephrectomy to evaluate the residual baseline renal 
appearance. For patients who have undergone ablation, 
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given the higher risk of incomplete ablation compared 
to surgery,29 contrast-enhanced abdominal CT or MRI 
is suggested at three, six, and 12 months post-abla-
tion and then annually thereafter for up to five years. 
Routine head imaging or bone scintigraphy are not 
recommended unless specific clinical symptoms or indi-
cations are present. According to the CUA guideline, 
routine imaging should be performed for a period of 
at least five years and can be risk-adjusted thereafter.24  

█  STATEMENT 7
Patients with resected nccRCC should not be offered 
adjuvant systemic therapy unless as part of a clinical 
trial (consensus achieved: 100%).

There is limited data on the role of adjuvant sys-
temic therapy in patients with nccRCC, including 
papillary and chromophobe RCC. Evidence from the 
Keynote-564 trial supports the use of pembrolizumab 
based on improvements in disease-free survival and 
overall survival (OS) in high-risk patients with clear cell 
histology;30 however, this trial did not enroll patients 
with pure nccRCC histology. Among adjuvant RCC 
trials,30-34 only the PROSPER-RCC trial allowed for a 
subset of nccRCC patients with ≥pT2, any N, M0 or 
oligometastatic M1 planned for definitive resection. In 
this study, patients were randomized to receive either 
a placebo or nivolumab. At an interim analysis, with a 
median followup of 16 months, the Data and Safety 
Monitoring Committee halted the trial for futility due 
to the absence of relapse-free survival (hazard ratio 
[HR] 0.9, 95% confidence interval [CI] 0.74–1.28%, 
one-sided p=0.43).34 Consequently, in the absence of 
supporting evidence, adjuvant systemic therapy should 
not be offered to patients with pure nccRCC post-
nephrectomy unless as part of a clinical trial. 

█  STATEMENT 8
Most patients diagnosed with nccRCC should be 
offered germline genetic testing and/or counseling 
(consensus achieved: 83%).

It has been reported that approximately 5–8% of 
patients with RCC have a hereditary predisposition, 
and this figure is likely an underestimate.35 Common 
genes associated with nccRCC include FLCN (BHD 
syndrome), FH (FH-deficient RCC), TSC1/2 (tuberous 
sclerosis complex), MET (hereditary papillary RCC), and 
SDHB (succinate dehydrogenase [SDH]-deficient RCC). 
Therefore, there appears to be enrichment for germline 
mutations in patients with nccRCC.

The current CUA guideline recommends genetic 
assessment for patients who present with early-onset 
( ≤45 years of age), bilateral or multifocal tumors, a 
first or second-degree relative with any renal tumor 
or a history of RCC-associated hereditary syndrome, 
or features indicative of hereditary syndromes.36 
Similar guidelines have been issued by the National 
Comprehensive Cancer Network37 and the American 
College of Medical Genetics;38 however, it is important 
to emphasize that up to one-third (36%) of patients 
diagnosed with an RCC-related germline variant do not 
meet these criteria.39 Additionally, research by Nguyen 
et al found that a personal history of cancer and a family 
history of RCC or other cancers were not necessarily 
predictive of a positive germline test.40

There was consensus that most patients diagnosed 
with nccRCC, particularly those with bilateral/multifocal 
tumors and metastatic disease, should be offered germ- should be offered germ-
line genetic testing.41 Certain jurisdictions in Canada 
allow for germline testing for any patient with nccRCC, 
but funding may differ between provinces. The group 
also recognizes the urgent need for research aimed at 
optimizing genetic evaluation criteria to better identify 
patients who may carry germline alterations, given their 
potential therapeutic and familial implications.

█  STATEMENT 9
Patients diagnosed with metastatic papillary or 
chromophobe RCC should be counseled and man-
aged according to the International Metastatic RCC 
Database Consortium prognostic model (consensus 
achieved: 100%).

The treatment approach for metastatic RCC has 
evolved significantly over the past 20 years. The 
International Metastatic Renal Cell Carcinoma Database 
Consortium (IMDC) provides risk factors that help esti-
mate an individual patient’s OS.42 Although the original 
prognostic model was developed primarily for patients 
with ccRCC, with only 12% of the cohort representing 
nccRCC, subsequent studies demonstrated that this risk 
classification correlates with survival outcomes for both 
papillary and chromophobe RCC histologies.

For instance, in a study by Wells et al involving a large 
cohort of 466 patients with metastatic papillary RCC, 
the IMDC prognostic model successfully stratified patients 
into favorable (OS=34.1 months), intermediate (OS=17.0 
months), and poor risk groups (OS=6.0 months);43 how-
ever, the authors also noted that irrespective of the risk 
group, survival outcomes for patients with metastatic pap-
illary RCC were inferior to those with ccRCC. 
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Likewise, using the same database, Yip et al dem-
onstrated that the IMDC risk factors were equally able 
to stratify patients with chromophobe RCC (n=109).44 
With the caveat that this study was conducted prior to 
the immune checkpoint inhibitors (ICI) era, the authors 
demonstrated that patients with metastatic chromo-
phobe RCC had similar OS rates to those with ccRCC 
(23.8 months, 95% CI 16.7–28.1 vs. 22.4 months, 95% 
CI 21.4–23.4, respectively [p=0.09]). Notably, the dis-
tribution of IMDC risk categories — favorable (18%), 
intermediate (59%) and poor (23%) — correlated with 
median OS of 31.4, 27.3, and 4.8 months, respectively. 

Despite these findings, the applicability of the IMDC 
risk factors for prognostication in other variant histolo-
gies has yet to be established. Therefore, their use in 
nccRCC should be limited to metastatic cases with 
either papillary or chromophobe RCC. 

█  STATEMENT 10
Patients diagnosed with metastatic nccRCC should 
be offered the opportunity to participate in a clinical 
trial when available (consensus achieved: 100%).

Given the absence of large phase 3 randomized trials 
in this population, no standard therapeutic approach 
exists. In the absence of robust comparative data, pri-
ority should be placed on enrolling patients in clinical 
trials whenever feasible. 

█  STATEMENT 11
In select patients with de novo metastatic papillary or 
chromophobe RCC, upfront cytoreductive nephrec-
tomy may be considered after multidisciplinary dis-
cussion (consensus achieved: 100%). 

While cytoreductive nephrectomy (CN) was widely 
used in the past, its role has been called into ques-
tion by the results of the Clinical Trial to Assess the 
Importance of Nephrectomy (CARMENA) study.45 This 
study randomized patients with metastatic ccRCC to 
receive either upfront CN followed by sunitinib therapy 
or sunitinib therapy alone. Eligible patients were strati-
fied according to their Memorial Sloan Kettering Cancer 
Centre (MSKCC) prognostic risk — intermediate vs. 
poor. The findings demonstrated the non-inferiority of 
sunitinib alone compared to the combination of neph-
rectomy followed by sunitinib in terms of OS.45 

Several observational studies have investigated the 
role of CN in both the vascular endothelial growth fac-
tor (VEGF)-targeted and immune-checkpoint inhibitor 
eras and identified a survival advantage with CN.46-61 

Although observational studies have inherent selection 
biases and limitations, the overall evidence suggests a 
potential survival benefit from CN in appropriately 
selected patients. 

It is important to note that most of these studies 
have been limited to patients with metastatic ccRCC, 
with only a handful of observational studies includ-
ing nccRCC patients.62-68 For example, a retrospective 
study done through the IMDC database demonstrated 
a survival advantage for CN in metastatic papillary RCC 
(median OS with CN 16.3 months vs. 8.6 months with-median OS with CN 16.3 months vs. 8.6 months with-
out CN, p<0.0001).68 The generalizability of trial data 
(i.e., CARMENA) derived in ccRCC to nccRCC patients 
remains uncertain. Given the totality of evidence, the auth-
ors believed it is reasonable to offer CN to select patients 
with advanced papillary and chromophobe RCC, espe-
cially considering that systemic therapy is generally less 
effective for these types when compared to ccRCC.69,70 

Our group extensively addressed the role of CN 
in ccRCC and patient selection in a separate report.70 
Briefly, our current recommendation is that most 
patients with metastatic nccRCC should initially be 
offered systemic therapy; however, upfront CN may 
be considered in appropriately selected patients with 
favorable/intermediate IMDC risk chromophobe/papil-
lary RCC and limited metastatic burden following mul-
tidisciplinary discussion. Candidates eligible for upfront 
CN should meet the following criteria: good perform-
ance status, minimal symptoms related to metastases, 
resectable primary tumor with acceptable morbidity, 
and a limited burden of metastatic disease. 

Patients who undergo upfront CN should be offered 
postoperative metastases-directed therapy (MDT), a 
period of active surveillance, or systemic therapy.6,69,70 
Lastly, symptomatic disease remains an important indi-
cation for CN, particularly for patients who are unable 
to receive systemic treatment or who require hospi-
talization due to their symptoms. For patients who are 
not suitable candidates for surgery, alternatives such as 
angioembolization or stereotactic body radiotherapy 
(SBRT) may also be considered for symptom palliation. 

█  STATEMENT 12
Patients with de novo metastatic papillary or chromo-
phobe RCC may be considered for deferred cytore-
ductive nephrectomy depending on the response to 
initial systemic therapy after multidisciplinary discus-
sion (consensus achieved: 100%).

The SURTIME randomized trial explored whether the 
use of sunitinib therapy before CN (deferred CN) 
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would improve outcomes compared with immediate 
CN followed by sunitinib in ccRCC.71 The deferred 
CN approach did not improve the primary end point 
of 28-week progression-free survival (PFS). With the 
deferred approach, more patients received sunitinib, 
with improved OS results. In the CARMENA trial, 
although a smaller cohort (n=40) underwent delayed 
CN, these patients derived an OS benefit compared 
to patients who did not (48.5 months vs. 15.7 months, 
p<0.01).72 Recent observational studies also support 
this delayed approach, specifically in ccRCC.54,73-78 

Although the SURTIME and CARMENA trials were 
limited to ccRCC, we believe that select patients with 
metastatic nccRCC (primarily papillary or chromo-
phobe RCC) who achieve a complete or durable partial 
response after systemic therapy may be considered for 
deferred CN following a multidisciplinary discussion. 
Lastly, it is important to emphasize that instances of 
complete response are most often observed in patients 
who previously underwent nephrectomy.75,76,79,80 

█  STATEMENT 13
For patients with oligometastatic papillary or chro-
mophobe RCC, metastasis-directed therapy may be 
considered (consensus achieved: 100%).

Oligometastatic disease typically describes patients with 
a limited number of detectable metastatic lesions, gen-
erally five or fewer.81 

Several observational and small prospective studies 
in ccRCC have demonstrated that MDT is feasible, 
safe, and may delay the need for systemic therapy. 
Patients who have successfully completed MDT may 
enter a period of surveillance with close monitoring and 
deferred initiation of systemic therapy.82-84

In mRCC, the primary modalities for MDT include 
surgical metastasectomy and SBRT. Additionally, conven-
tional external beam radiotherapy (when SBRT is not 
feasible) or percutaneous thermal ablation may also be 
employed.17 Metastatic sites amenable to MDT include 
lung, liver, brain, pancreatic, thyroid, bone, and loco-
regional recurrences. In ccRCC, a longer disease-free 
interval (>1 year from diagnosis to metastatic disease) 
was associated with better outcomes with MDT. Given 
that no single approach (i.e., surgical metastasectomy 
vs. SBRT)  has been definitively proven to be superior, 
patients with nccRCC being considered for MDT should 
be discussed at multidisciplinary rounds.83,85-87

Although most of the evidence supporting MDT is 
focused on ccRCC, patients with oligometastatic papil-
lary or chromophobe RCC should be considered for 

MDT after multidisciplinary discussion. Consideration for 
MDT is especially appealing in patients with oligometa-
static chromophobe RCC, given lower response rates 
to systemic therapies compared to ccRCC. In these 
cases, MDT ± CN followed by close active surveil-
lance is a reasonable strategy. In patients with nccRCC 
who have successfully completed MDT and are ren-
dered no evidence of disease (NED) within one year 
of nephrectomy, we suggest not proceeding with one 
year of pembrolizumab, as per the Keynote-564 trial.30 
As referenced in Statement 7, this trial did not include 
patients with non-clear cell histology and the benefit 
of adjuvant therapy in this group remains unproven. 

It is important to monitor these patients before pro-
ceeding with MDT to ensure that the disease is not 
progressing rapidly. Patients with rapidly progressing 
oligometastatic disease, poor-risk IMDC stratification, 
or more aggressive RCC histologies (i.e., SMARCB1-
deficient medullary RCC) are generally not suitable 
candidates for MDT alone and should receive upfront 
systemic therapy.88 

█  STATEMENT 14
In patients with metastatic papillary or chromophobe 
RCC with favorable/intermediate-risk disease and 
low-volume/asymptomatic or minimally symptom-
atic disease, active surveillance may be considered 
(consensus achieved: 100%).

It has been well-documented that there exists a sub-
set of patients with asymptomatic metastatic RCC 
who display a more indolent disease biology, including 
those with low-volume/slow-growing metastases. In this 
group, close clinical and radiographic surveillance with 
deferral of systemic therapy can be considered. This 
includes patients with oligometastatic disease follow-
ing the completion of MDT. There is no standardized 
surveillance schedule, but it should involve routine chest 
and abdominal imaging and clinical assessments, with 
treatment based on radiographic or clinical signs of 
progression. 

Although the indication for active surveillance is 
largely derived from data in metastatic ccRCC, there 
are studies on active surveillance that included patients 
with non-ccRCC, including papillary and chromophobe 
histologies. For instance, the phase 2 trial by Rini et al 
enrolled a small proportion of patients with chromo-
phobe RCC.89 In the overall population, the median 
time on surveillance was 14.9 months. Additionally, 
two large observational studies on active surveillance 
included patients with nccRCC.
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Although histology-specific subgroups were not 
reported in these studies, we believe it is reasonable 
to generalize these findings to appropriately selected 
patients with nccRCC. This approach may be particu-
larly attractive in metastatic chromophobe RCC, which 
typically displays a more indolent phenotype and where 
effective systemic therapy options are limited.89-91

█  STATEMENT 15
Patients with metastatic papillary RCC who are not 
eligible for clinical trials and require systemic therapy 
should be offered immune checkpoint inhibitors-
based combination therapy or monotherapy with 
cabozantinib (consensus achieved: 100%).

The evidence for the systemic treatment of advanced 
papillary RCC comes from several sources, including 
small phase 2 RCTs and single-arm prospective trials, 
as well as retrospective observational studies. The 
therapeutic options can be broadly divided into the 
following categories: targeted tyrosine kinase inhibitor 
(TKI) monotherapy, ICI monotherapy, ICI-ICI combina-
tion therapy, and ICI/TKI combination therapy. Table 2 
summarizes several key trials in papillary RCC.

Cabozantinib is a multitargeted TKI and has dem-
onstrated efficacy as a single-agent therapy in papil-
lary RCC. In the PAPMET phase 2 randomized trial, 
cabozantinib achieved an objective response rate 
(ORR) of 23% and a median PFS of 9.0 months, 
compared to sunitinib, which had an ORR of 5% 
and a median PFS of 5.6 months.92 This established 
cabozantinib as a potential first-line treatment for 
advanced papillary RCC. Monotherapy with ICIs 
has also shown activity in metastatic papillary RCC 
based on non-randomized phase 2 studies. Nivolumab 
demonstrated an ORR range of 5–11%,93-95 while the 
phase 2 Keynote-427 study of single-agent pembrol-
izumab demonstrated an ORR of 29% and PFS of 
5.5 months.96 

Several ICI and TKI combinations have been 
explored in prospective, single-arm, phase 2 trials.97-101 
The largest study reported to date is the Keynote B61 
trial, which examined the combination of lenvatinib and 
pembrolizumab in nccRCC (n=93 with papillary RCC). 
This trial demonstrated an ORR of 54% and PFS of 17.5 
months in the papillary subgroup.98 Other combina-
tions have also shown activity with ORR ranging from 
29–48% (Table 2). 

Combination ICI therapy with nivolumab + ipilimumab 
has also been explored in papillary RCC.102,104 A recently 
presented phase 2 RCT of nivolumab + ipilimumab vs. 

physician’s choice demonstrated an ORR of 29% with the 
combination, with a complete response rate of 9.7%.104 

Given the available data and the absence of robust 
comparative evidence, it is difficult to strongly recom-
mend a specific treatment regimen. The combination of 
lenvatinib and pembrolizumab has the highest reported 
ORR, making it an attractive option for metastatic papil-
lary RCC. As in ccRCC, it is important to evaluate the 
durability of responses to ICI-based therapies in papil-
lary RCC, particularly with the ipilimumab-nivolumab 
combination. Based on the totality of existing data and 
current drug availability in Canada, we suggest ICI-based 
combination therapy (e.g., lenvatinib + pembrolizumab, 
cabozantinib + nivolumab, nivolumab + ipilimumab) or 
single-agent cabozantinib as preferred first-line options 
in metastatic papillary RCC. Alternative options include 
single-agent pembrolizumab (Table 2).

█  STATEMENT 16
In patients with metastatic chromophobe RCC who 
require systemic therapy, there is currently no standard 
of care, and these patients should be offered clinical trial 
enrollment when available (consensus achieved: 100%).

Compared to papillary RCC, there is less data to 
guide systemic therapy recommendations in advanced 
chromophobe RCC. As such, clinical trial enrollment 
should be prioritized. As mentioned in Statement 13, in 
patients with oligometastatic chromophobe RCC, CN 
with MDT followed by active surveillance is a preferred 
approach in appropriately selected patients.

Existing evidence suggests that these tumors are less 
responsive to ICI therapy compared to papillary RCC, 
which is likely related to underlying differences in tumor 
biology (Table 3). The use of single-agent ICI therapy 
has been studied in chromophobe RCC with limited 
activity. Nivolumab demonstrated an ORR range of 
0–29%,93-95 while pembrolizumab has shown an ORR 
of 9.5% and a PFS of 3.9 months.96 

A recently reported phase 2 RCT of nivolumab + 
ipilimumab vs. physician’s choice in nccRCC demon-
strated an ORR of 25.9% with the combination within 
the chromophobe subgroup (n=54), although the pro-
gressive disease rate was 29.6%.104 Given the relatively 
small sample size and number of events in the chromo-
phobe subgroup, these results should be interpreted 
with caution and longer followup is required to assess 
the durability of response. 

Although data on TKI therapy in chromophobe RCC 
is relatively limited, cabozantinib has shown efficacy 
across RCC subtypes, suggesting potential benefit in 
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Table 2. Notable clinical trials with published results for papillary renal cell carcinoma

Trial Enrollment criteria Number of pRCC Intervention Results 

Single-agent TKI

NCT02761057 (PAPMET)92 Up to one prior 
systemic therapy 
excluding VEGF 
and MET inhibitor

147 (90 for cabozan-
tinib vs. sunitinib)

Cabozantinib vs. 
sunitinib (savolitinib and 
crizotinib arms closed)

ORR: 23% vs. 4% (p=0.010)
Median PFS: 9.0 vs. 5.6 m (HR 0.60, 95% 
CI 0.37–0.97, p=0.019)
Median OS: 20.0 vs. 16.4 m (HR 0.84, 
95% CI 0.47–1.51)

NCT03091192 (SAVOIR)103 MET driven, no 
prior therapy

Savolitinib 33
Sunitinib 27

Savolitinib vs. sunitinib ORR: 27% (95% CI 13.3–45.5) vs. 7% 
(95% CI 0.9–24.3)
PFS: 7.0 (95% CI 2.8 to not calculated 
[NC] m vs. 5.6 m [95% CI 4.1–6.9])

Single-agent ICI

NCT02853344 (Keynote-427)96 No prior systemic 
therapy

118 (71.5%) Pembrolizumab ORR: 28.8%
Median PFS: 5.5 m (95% CI 3.9–6.9)
Median OS: 31.5 m (95% CI 25.5–NR)

NCT03117309 (HCRN GU16-260-  
Cohort B)93

No prior systemic 
therapy

19 (54%) Nivolumab (part A), 
then with ipilimumab if 
refractory to mono-
therapy (part B)

ORR: 1/19 (5%) in part A

NCT02596035 (CheckMate 374)94 Prior systemic 
therapy allowed

24 (54.5%) Nivolumab ORR: 8.3%

NCT03012581 (AcSe)95 Prior systemic 
therapy allowed

pRCC type 2: 20 
(41%), pRCC type 
I and unclassified 9 
(18%)

Nivolumab ORR: 10% (pRCC type 2: 5%
pRCC type 1 and unclassified: 11%)

Combination ICI

NCT02982954 CheckMate 920102 No prior systemic 
therapy

18 (34.6%) Nivolumab with 
ipilimumab

ORR:27.8%*
*Assuming all 18 were included in ORR 
(only 46/52 patients were included)

NCT03075423 SUNNIFORECAST104 No prior systemic 
therapy

178 (57.6%) Nivolumab with 
ipilimumab

ORR: 29.2%

Combination ICI and TKI

NCT03635892 (CA209-9KU)97 No prior ICIs 32 Cabozantinib with 
nivolumab

ORR: 48% (95% CI 30–64)
Median PFS: 13 m (95% CI 7.9–16.9) 

NCT04704219 (Keynote-B61)98 No prior therapy 93 (59%) Pembrolizumab plus 
lenvatinib

ORR: 54% (95% CI 43–64)
Median PFS: 17.5 m (15–NR)

NCT03170960 (COSMIC-021)99 No prior ICIs or 
MET inhibitors

15 (47%) Cabozantinib with 
atezolizumab

ORR: 47%
Median PFS: 8.1 m (95% CI 2.7–18.4)
Median OS: 31.8 (95% CI 6.1–NR)

NCT02819596 (CALYPSO)100 No prior ICIs or 
MET inhibitors

41 Savolitinib with 
durvalumab

ORR: 29% (95% CI 16–46)
Median PFS: 4.9 m (95% CI 2.5–10)
Median OS: 14.1 m (95% CI 7.3–30.7)

CI: confidence interval; HR: hazard ratio; ICI: immune checkpoint inhibitors; NE: not evaluable; NR: not reported; ORR: objective response rate; OS: 
overall survival; PFS: progression-free survival; RCC: renal cell carcinoma; TKI: tyrosine kinase inhibitor; VGEF: vascular endothelial growth factor. 
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chromophobe RCC based on its mechanism of action 
and performance in broader RCC populations.92 

The combination of pembrolizumab and lenvatinib 
has also shown promising results in chromophobe RCC, 
with ORR of about 28% and a PFS of 12.5 months; 
however, distinguishing the contributions of pembrol-
izumab vs. lenvatinib alone remains challenging due to 
the single-arm nature of these studies.98 

Additional combinations, such lenvatinib and the 
mTOR inhibitor everolimus, have been explored, 
with an ORR range of 33–44% with the combination 
(n=6–9) compared to 10% for patients treated with 
sunitinib (n=10).101,105 

Based on the totality of data in metastatic chromo-
phobe RCC and current drug availability in Canada, 
preferred first-line options include combination ICI 
and TKI therapy (pembrolizumab + lenvatinib) or the 
combination of lenvatinib and everolimus. Alternative 
options include single-agent TKI therapy (cabozantinib, 
sunitinib) and nivolumab + ipilimumab. As emphasized 
above, clinical trial enrollment is preferred (Table 3). 

█  STATEMENT 17
Patients with metastatic nccRCC (excluding 
SMARCB1-deficient renal medullary carcinoma and 
collecting duct RCC) with sarcomatoid or rhabdoid 
dedifferentiation should be offered combination 
immune checkpoint inhibitor-based therapy (consen-
sus achieved: 100%).

Sarcomatoid or rhabdoid dedifferentiation has been 
associated with enhanced sensitivity to ICI-based 
therapy and is emerging as a predictive biomarker in 

RCC. These pathologic features can be seen across all 
RCC histologic subtypes, including chromophobe and 
papillary RCC. The positive association between sar-
comatoid/rhabdoid dedifferentiation106 and improved 
outcomes with ICI therapy is most notable in ccRCC, 
with complete responses seen in approximately 20% 
of patients treated with the combination of ipilimumab 
and nivolumab.107 

The data on this association in nccRCC is limited 
due to the rarity of these pathologic subtypes; however, 
case reports of papillary RCC with sarcomatoid dedif-
ferentiation demonstrated favorable responses to the 
ipilimumab and nivolumab combination.108 Therefore, it 
is reasonable to extrapolate these findings to nccRCC 
histologies and to select ICI-based therapies, particularly 
ipilimumab plus nivolumab, in those with sarcomatoid 
or rhabdoid dedifferentiation.

Special consideration: Management 
of metastatic collecting duct RCC and 
SMARCB1-deficient medullary RCC
Although the management of metastatic collecting duct 
RCC and SMARCB1-deficient medullary RCC was not 
formally voted on during the consensus meeting, it was 
discussed during the meeting and when writing and 
reviewing the final document. Therefore, it is important 
to briefly review the treatment approaches for these 
rare yet aggressive RCC subtypes.

Collecting duct carcinoma accounts for approxi-
mately 1% of all renal tumors, with nearly 50% of 
patients being metastatic at diagnosis.109 Given its 
rarity, other malignancies should be excluded before 
confirming its diagnosis. Due to limited data, it is chal-. Due to limited data, it is chal-

Table 2 (cont’d). Notable clinical trials with published results for papillary renal cell carcinoma

Trial Enrollment criteria Number of pRCC Intervention Results 

Combination TKI and mTOR inhibitor

NCT01108445 (ASPEN)101 No prior systemic 
treatment 

Everolimus: 37 (65%)
Sun: 33 (65%)

Everolimus plus 
lenvatinib vs. sunitinib

ORR: Everolimus: 2 (5%)
Sun: 8 (24%) 

NCT02915783105 No prior systemic 
treatment

20 (65%) Lenvatinib Plus 
Everolimus

ORR: 15%
Median PFS: 9.2 m (95% CI 3.5–NE)
Median OS: 11.7 m (95% CI 8.1–NE)

Combination ICI and anti-angiogenic

NCT02724878106 Prior systemic 
therapy allowed 
but not ICI or 
bevacizumab

12 (35%) Atezolizumab with 
bevacizumab

ORR: 25% (0.039–0.539)

CI: confidence interval; HR: hazard ratio; ICI: immune checkpoint inhibitors; NE: not evaluable; NR: not reported; ORR: objective response rate; OS: 
overall survival; PFS: progression-free survival; RCC: renal cell carcinoma; TKI: tyrosine kinase inhibitor; VGEF: vascular endothelial growth factor. 
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Table 3. Notable clinical trials with published results for chromophobe RCC

Trial Enrollment criteria Number with 
chromophobe RCC

Intervention Results  

Single-agent ICI

NCT02853344 (Keynote-427)96 No prior systemic 
therapy

21 (12.7%) Pembrolizumab ORR: 9.5% (95% CI 1.2–30.4)
Median PFS: 3.9 m (95% CI 2.6–6.9)
Median OS: 23.5 m (95% CI 9.3–NR)

NCT03117309 (HCRN GU16-260)93 No prior systemic 
therapy

6 (17%) Nivolumab (part A), 
then with ipilimumab 
if refractory to mono-
therapy (part B)

ORR: 1/6 (17%)

NCT02596035 (CheckMate 374)94 Prior systemic 
therapy allowed

7 (15.9%) Nivolumab ORR: 28.6%

NCT03012581 (AcSe)95 9 (18%) Nivolumab ORR: 0

Single-agent mTOR inhibitor/TKI

NCT01185366 (ESPN)107 No prior systemic 
therapy

Everolimus: 6 
(17%)
Sun: 6 (18%)

Everolimus vs. sunitinib ORR: Everolimus: 1 (3%)
Sun: 2 (6%) 
Median PFS: Everolimus: NA
Sun: 8.9 m (95% CI 2.9–20.1)
Median OS: Everolimus: 25.1 (95% CI 4.7–NA)
Sun: 31.6 m (95% CI 14.2–NA)

Combination TKI and mTOR inhibitor

NCT01108445 (ASPEN)101 No prior systemic 
treatment 

Everolimus: 6 
(10%)
Sun: 10 (20%)

Everolimus plus 
lenvatinib vs. sunitinib

ORR: Everolimus: 2 (33%)
Sun: 1 (10%) 

NCT02915783105 No prior systemic 
treatment

9 (29%) Lenvatinib plus 
everolimus

ORR: 44%
Median PFS: 13.1 m (95% CI 0.5–NE)
Median OS: NE m (95% CI 0.5–NE)

Combination ICI

NCT02982954 CheckMate 920102 No prior systemic 
therapy

7 (13.5%) Nivolumab with 
ipilimumab

ORR: 0%

NCT03075423 SUNNIFORECAST104 No prior systemic 
therapy

60 (19.4%) Nivolumab with 
ipilimumab

ORR: 25.9%

Combination ICI and TKI

NCT03635892 (CA209-9KU)108 No prior ICIs 7 Cabozantinib with 
nivolumab

ORR: 0%

NCT04704219 (Keynote-B61)98 No prior therapy 29 (18%) Pembrolizumab plus 
lenvatinib

ORR: 28% (95% CI 13–47)
Median PFS: 12.5 m (3.9–NR)

NCT03170960 (COSMIC-021)99 No prior ICIs or 
MET inhibitors

8 (25%) Atezolizumab with 
cabozantinib

ORR: 11%

Combination ICI and anti-angiogenic

NCT02724878106 Prior systemic 
therapy Allowed 
but not ICI or 
bevacizumab

10 (29%) Atezolizumab with 
bevacizumab

ORR: 10%

CI: confidence interval; HR: hazard ratio; ICI: immune checkpoint inhibitors; NA: not available; NE: not evaluable; NR: not reported; ORR: objective 
response rate; OS: overall survival; PFS: progression-free survival; RCC: renal cell carcinoma; TKI: tyrosine kinase inhibitor; VGEF: vascular endothelial 
growth factor.
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lenging to determine the optimal treatment for this 
subtype. The current standard of care for advanced 
cases is platinum-based cytotoxic chemotherapy, 
including gemcitabine plus cisplatin or carboplatin 
plus paclitaxel. The addition of bevacizumab to plat-addition of bevacizumab to plat-
inum-based chemotherapy may enhance treatment 
outcomes, but its potential benefits could be offset 
by the increased toxicity.110 

Reports have also shown partial responses to 
mTOR inhibitors or TKI agents, such as everolimus111 
and sunitinib.112 A small phase 2 study (n=23) showed 
encouraging results with cabozantinib (ORR 35%, 95% 
CI,16–57%).113 Immuno-oncology (IO) agents have also 
shown modest activity in a number of case reports, with 
partial responses observed with nivolumab. A phase 2 
trial examining the role of pembrolizumab and enfortu-
mab vedotin (EV) is currently underway in Italy.114

SMARCB1-deficient medullary RCC is a rare (repre-
senting ≤0.5% of all RCCs) and highly aggressive form 
of nccRCC (median OS of 13 months). It is predomin-
antly diagnosed in young adults with sickle cell trait/
disease.115,116 The majority of patients will present with 
nodal or visceral metastases.116,117 Consequently, even 
patients with small, localized tumors should be strongly 
considered for systemic treatment, apart from patients 
presenting with localized tumors ≤4 cm, which may 
be treated with upfront surgical resection. Given the 
infiltrative nature of this subtype, if surgery is warranted, 
radical nephrectomy is usually preferred over partial 
nephrectomy. 

For patients receiving systemic therapies, the cur-
rent standard is platinum-based chemotherapies, such 
as carboplatin plus paclitaxel. Unfortunately, responses 
to chemotherapy are relatively low (<30%) and often 
short-lived,116 but durable complete responses have 
been noted with carboplatin and paclitaxel.116 Other 
chemotherapeutic agents, such as doxorubicin and 
gemcitabine,118 or agents targeting the epidermal growth 
factor receptor (EGFR) pathway have shown activity in 
patients refractory to platinum-based therapy.119 

ICI-based therapies have shown very limited efficacy, 
with a clinical trial of nivolumab plus ipilimumab being 
stopped early for futility.120 The SMARCB1-deficient 
medullary RCC cohort of a basket trial evaluating pem-
brolizumab monotherapy was also terminated early due 
to rapid disease progression observed in the first five 
patients enrolled.121As with other rare RCC subtypes, 
these patients should be considered for clinical tri-
als whenever possible, and several trials are currently 
ongoing.122,123 

CONCLUSIONS
This Expert Report document provides guidance on the 
management of nccRCC, emphasizing the importance 
of histologic classification in treatment decision-making. 
We focused primarily on papillary and chromophobe 
RCC and discussed management strategies for local-
ized and metastatic disease. The consensus statements 
included were designed to standardize care and hope-
fully improve patient outcomes while underscoring 
the need for ongoing research to further refine treat-
ment strategies in variant RCC subtypes. Through the 
KCRNC, Canada is well-positioned to promote future 
research efforts in rare RCC subtypes. 
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