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or use in any way.
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Abstract
These NCCN Guidelines Insights highlight treatment recommendations and updates specific to the management of patients with 
advanced non–clear cell carcinoma included in the 2014 version of the NCCN Clinical Practice Guidelines in Oncology for Kidney 
Cancer. (J Natl Compr Canc Netw 2014;12:175–182)
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Overview
An estimated 63,920 Americans will be diagnosed 
with renal cancer and 13,860 will die of the disease 
in the United States in 2014.1 Renal cell carcinoma 
(RCC) comprises approximately 3.9% of new can-
cers, with a median age at diagnosis of 64 years. The 
rate of RCC has increased by 1.7% per year for the 
past 10 years.2 Approximately 90% of renal tumors 
are RCC, and 85% of these are clear cell tumors.3 
Other less common cell types include papillary, chro-
mophobe, “translocation-type,” and Bellini (collect-
ing duct) tumors. Sarcomatoid features can occur in 
all histologic subtypes of RCC and do not present 
as a distinct entity. Medullary renal carcinoma is a 
variant of collecting duct renal carcinoma and was 
described initially as occurring in patients who are 
sickle cell trait–positive. Although there are distinct 
differences between the uncommon histological sub-
types, they are usually grouped together as non–clear 
cell carcinomas in clinical studies. 

NCCN Categories of Evidence and Consensus
 
Category 1: Based upon high-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.
Category 2A: Based upon lower-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.
Category 2B: Based upon lower-level evidence, there is 
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there 
is major NCCN disagreement that the intervention is 
appropriate.

All recommendations are category 2A unless otherwise noted.

Clinical trials: NCCN believes that the best management 
for any cancer patient is in a clinical trial. Participation in 
clinical trials is especially encouraged.

Version 2.2014 © National Comprehensive Cancer Network, Inc. 2014, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®.

Relapse or 
Stage IV and 
medically or 
surgically 
unresectable

Non-clear cell 
histology

Clinical trial (preferred)
or
Temsirolimus (category 1 for poor-prognosis patients;f 
category 2A for other risk groups)
or 
Sorafenib
or
Sunitinib 
or
Pazopanib
or 
Axitinib
or
Everolimus 
or 
Bevacizumab
or
Erlotinib

and
Best supportive care:h 
See NCCN Guidelines for Palliative Care

SYSTEMIC THERAPYi,k

KID-4

fPoor-prognosis patients, defined as those with ≥3 predictors of short survival. See Predictors of Short Survival Used to Select Patients for Temsirolimus (KID-B).
hBest supportive care can include palliative RT, metastasectomy, bisphosphonates, or RANK ligand inhibitors for bony metastases.
iChemotherapy (category 3) in clear cell and non-clear cell RCC with predominant sarcomatoid features has shown modest response to gemcitabine + doxorubicin or 

gemcitabine + capecitabine.
kPartial responses have been observed to cytotoxic chemotherapy (carboplatin + gemcitabine or carboplatin + paclitaxel) with collecting duct or medullary subtypes.
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The RAD-001 Expanded Access Clinical Trial 
in RCC (REACT) evaluated the efficacy and safe-
ty of everolimus in a subgroup of 75 patients with 
metastatic RCC of non–clear cell histology.10 Note 
that median duration of treatment with everolimus 
was similar in the non–clear cell subgroup and in the 
overall REACT trial population (12 vs 14 weeks, re-
spectively). Responses were rare (1.3% vs 1.7%) and 
rates of stable disease lasting at least weeks (49.3% 
vs 51.6%) were similar, suggesting similar cytostatic-
type activity in clear and non–clear cell RCC.10 

In a phase II study, 49 patients with non–clear cell 
RCC previously treated with sunitinib or sorafenib 
were given everolimus, 10 mg orally daily until dis-
ease progression or unacceptable toxicity.12 The tumor 
histologies included papillary (n=29), chromophobe 
(n=8), collecting duct (n=2), sarcomatoid (n=4), and 
unclassified (n=6).12 The median progression-free sur-
vival (PFS) was 5.2 months. The objective response 
rate was 10.2%, with all of the responses being par-
tial. Twenty-five patients (51.0%) had stable disease; 
16 patients (32.7%) experienced disease progression 
despite everolimus.12 Interim results from an ongoing 
phase II trial (RAPTOR) suggest that everolimus (10 
mg once daily) provides an antitumor effect in pre-
viously untreated patients with advanced papillary 
RCC. The median PFS as assessed by the investiga-
tors was 7.6 months (95% CI, 5.6–15.2). However, 
at the 2013 European Society for Medical Oncology 
(ESMO) annual meeting, central review showed a 
median PFS of only 3.7 months.13

Tyrosine Kinase Inhibitors 
The tyrosine kinase inhibitors (TKIs) that bind to 
the tyrosine kinase domain of vascular epithelial 
growth factor (VEGF) receptors and also inhibit 
other tyrosine kinase–dependent receptors, includ-
ing platelet-derived growth factor (PDGF) receptors, 
FMS-like tyrosine kinase 3 (FLT3), and stem cell 
growth factor (c-kit), inhibit the signaling associated 
with ligand binding of those receptors. Sunitinib,14 
sorafenib,15 pazopanib,16 and axitinib17 of this family 
possess somewhat different kinase inhibition profiles 
and therapeutic indices in patients. 

Sunitinib and Sorafenib 
Data from expanded-access trials, phase II trials, and 
retrospective analyses support clinical activity of 
sunitinib18–23 and sorafenib24–26 in patients with non–

Systemic Therapy for Patients With 
Non–Clear Cell Carcinomas
Clinical trials of targeted agents have predominantly 
focused on patients with clear cell versus non–clear cell 
histology because of the high prevalence of clear cell 
RCC. As detailed herein, some data indicate that tar-
geted therapies approved for clear cell RCC may also 
have benefit for treating non–clear cell RCC. However, 
these benefits may be less than those for clear cell RCC.

mTOR Inhibitors 
An established therapeutic target in RCC is mTOR, 
which is a central component of multiple converg-
ing cell signaling pathways regulating micronutri-
ents, cell growth, apoptosis, and angiogenesis.4–6 Two 
mTOR inhibitors, temsirolimus and everolimus, are 
FDA-approved for the treatment of patients with 
advanced RCC, although everolimus is approved in 
the United States for use after treatment failure with 
sorafenib or sunitinib. These 2 related drugs differ in 
route of administration and schedule. Temsirolimus 
is intravenously administered weekly, whereas evero-
limus is taken as a daily oral dose.

Temsirolimus 
A retrospective subset analysis of the global Ad-
vanced Renal Cell Carcinoma (ARCC) trial found 
that temsirolimus showed a clinical benefit in pa-
tients (with poor prognostic features) with clear cell 
and non–clear cell histologies.7,8 The median overall 
survival (OS) was 11.6 months with temsirolimus, 
compared with 4.3 months with interferon-α, in pa-
tients with non–clear cell RCC (predominantly pap-
illary RCC).8 This is the only reported phase III trial 
that included patients with RCC with non–clear cell 
histologies. Randomized clinical trials in rarer sub-
groups of patients are challenging. 

Clinical trial data are lacking on temsirolimus in 
the treatment of patients with chromophobe RCC. A 
recent case report described a patient with metastatic 
chromophobe RCC refractory to sunitinib who expe-
rienced a response to temsirolimus for 20 months.9 

Everolimus
The data on the benefit of everolimus in patients 
with non–clear cell RCC are limited. Data from sub-
group analyses of an expanded-access trial and case 
reports support first-line use of everolimus in patients 
with non–clear cell RCC.10–12
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clear cell RCC, but with a rate lower than reported 
in clear cell RCC. Recent phase II trial data of 31 
patients from Korea with non–clear cell RCC treat-
ed with sunitinib reported an overall response rate 
(ORR) of 36% (95% CI, 19%–52%) and median 
PFS of 6.4 months (95% CI, 4.2–8.6 months).22 A 
second study of 57 patients with non–clear cell his-
tology treated with sunitinib demonstrated a median 
PFS for 55 evaluable patients of only 2.7 months 
(95% CI, 1.4–5.4 months).20 

Additional prospective studies are needed to fur-
ther clarify the role of sunitinib and sorafenib in non–
clear cell carcinoma. There are ongoing (ClinicalTri-
als.gov identifiers: NCT00465179 and NCT01108445) 
or recently completed (ClinicalTrials.gov identifier: 
NCT00979966) phase II studies investigating the role 
of sunitinib in non–clear cell carcinoma. 

Pazopanib and Axitinib
The clinical benefit of pazopanib or axitinib has not 
yet been established in patients with non–clear cell 
carcinoma. There are ongoing clinical trials evalu-
ating the efficacy of pazopanib and axitinib in pa-
tients with non–clear cell carcinoma in first-line and 
second-line settings (ClinicalTrials.gov identifiers: 
NCT01767636 and NCT01798446). 

Erlotinib 
The activity of erlotinib, an oral epidermal growth 
factor receptor TKI, was studied in patients with 
advanced papillary RCC.27 Fifty-two patients were 
treated with oral erlotinib. The overall response rate 
was 11% (5 of 45 patients; 95% CI, 3%–24%), and 
the disease control rate (defined as stable disease for 
at least 6 weeks, or confirmed partial response or 
complete response using RECIST was 64%. The me-
dian OS was 27 months.27 

Other Therapies for Patients With 
Non–Clear Cell Carcinomas
Bevacizumab is a humanized monoclonal antibody 
that binds and neutralizes all biologically active 
forms of VEGF-A. Bevacizumab inhibits angiogen-
esis in experimental models and growth of human 
tumor xenografts in vivo.28,29 A small phase II trial 
studied bevacizumab monotherapy in patients with 
papillary RCC. The results in 5 accrued patients 
showed an encouraging activity in these patients. 
The PFS reported for each of these patients were 

25, 15, 11, 10, and 6 months.30 Further studies using 
bevacizumab is warranted in patients with papillary 
RCC.

Treatment of Specific Histologic Subgroups

Sarcomatoid RCC
Treatment of RCC with sarcomatoid features and 
non–clear cell histologies remains a challenge. Sar-
comatoid variant is an aggressive form of RCC that 
can occur in any histology subtype but has mostly 
been reported as a high-grade component of clear 
cell RCC, and is associated with a poor progno-
sis and decreased responsiveness to the agents that 
benefit patients with clear cell RCC, including im-
munotherapies and the VEGFR and mTOR inhibi-
tors.31–35 Based on the activity of selected cytotoxic 
chemotherapies in soft tissue sarcomas, several small 
trials using chemotherapy regimens in patients with 
sarcomatoid RCC have been reported. Gemcitabine 
in combination with doxorubicin or capecitabine 
has been reported to show occasional responses, but 
better therapies need to be developed.36–42 

Xp11 Translocation Carcinoma
Xp11 translocation carcinoma is a rare disease entity 
occurring almost exclusively in children and young 
adults, and may present with an aggressive clini-
cal course in adults.43 In a retrospective review, 15 
adults with translocation carcinoma were identified, 
of whom 10, 3, and 2 received sunitinib, sorafenib, 
and monoclonal anti-VEGF antibodies, respectively.  
When treated with VEGF-targeted therapies, 3 pa-
tients experienced a partial response, 7 had stable 
disease, and 5 developed progressive disease. The 
median PFS and OS of the entire cohort were 7.1 
months and 14.3 months, respectively.44 
Medullary and Collecting Duct RCC
Among the non–clear cell histologies, renal med-
ullary carcinoma is extremely rare, constituting ap-
proximately 2% of all primary renal tumors in young 
people, and is associated with sickle cell trait.45,46 

Metastatic disease is seen at presentation in 95% 
of the patients.45,46 Chemotherapy, rather than tar-
geted agents or immunotherapy, is generally offered 
to these patients, but the prognosis remains dismal 
because of poor response and multiple comorbidities. 

Collecting duct carcinoma is also a rare type of 
non–clear cell RCC, often presenting at an advanced 
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stage of disease. Up to 40% of patients have meta- 
static spread at initial presentation, and most die 
within 1 to 3 years from the time of primary diagno-
sis.47–50 Chemotherapy regimens used in the treatment 
of bladder cancer have been reported to achieve re-
sponses in collecting duct carcinoma. In a multicenter 
prospective study, 23 patients with no prior therapy 
were treated with a combination of gemcitabine and 
either cisplatin or carboplatin.51 The results showed a 
response rate of 26% and an OS of 10.5 months.51  

NCCN Recommendations for Patients 
With Non–Clear Cell Carcinomas
The NCCN Kidney Cancer Panel prefers enrolling 
patients with non–clear cell carcinoma in clinical tri-
als when available (see KID-4, page 177). Data sug-
gest that inhibition of the mTOR or VEGF pathway 
has shown clinical benefit in patients with non–clear 
cell carcinoma. Based on the significant improve-
ment in OS seen in the subset analysis of the global 
ARCC trial involving mTOR inhibitors, the NCCN 
Kidney Cancer Panel has included temsirolimus as 
a treatment option for patients with non–clear cell 
carcinoma with poor prognosis features (category 1) 
and those with non–clear cell carcinoma in any other  
risk groups (category 2A). The panel also recently 
included everolimus as an option for patients with 
non–clear cell RCC (category 2A) based on data 
from subgroup analyses of an expanded access trial 
and case reports (see KID-4, page 177). 

The TKIs sunitinib and sorafenib are also in-
cluded as options for patients with non–clear cell 
carcinoma (category 2A), as are pazopanib (category 
2A) and axitinib (category 2A) based on their simi-
lar mechanisms and therapeutic indices to sunitinib 
and sorafenib according to extrapolation of data 
from patients with clear cell histologies.

The panel recently included bevacizumab and er-
lotinib as single-agent options for patients with non–
clear cell RCC (category 2A; see KID-4, page 177). 

The panel notes that chemotherapy is a treat-
ment option for clear cell and non–clear cell RCCs 
with predominant sarcomatoid features (category 
3). The chemotherapy regimens that have shown 
some benefit for this patient population include 
gemcitabine in combination with doxorubicin or 
capecitabine. The panel also noted that partial re-
sponses to cytotoxic chemotherapy (gemcitabine in 

combination with carboplatin; paclitaxel in com-
bination with carboplatin) have been observed in 
patients with other non–clear cell subtypes, such as 
collecting duct or medullary subtypes. 

Conclusions
The NCCN Clinical Practice Guidelines in Oncolo-
gy (NCCN Guidelines) are in continuous evolution. 
They are updated annually, or sometimes more often 
if new high-level clinical data become available in 
the interim. The recommendations in the NCCN 
Guidelines, with few exceptions, are based on evi-
dence from clinical trials. Expert medical clinical 
judgment is required to apply these guidelines in the 
context of an individual patient to provide optimal 
care. The physician and patient have the responsi-
bility to jointly explore and select the most appro-
priate option from among the available alternatives. 
When possible, consistent with NCCN philosophy, 
the panel strongly encourages patient/physician par-
ticipation in prospective clinical trials. 
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survival seen in the subset analysis of 
the
a. Global ARCC trial
b. The REACT trial
c.  Both the above
d. None of the above

3.  The NCCN Kidney Cancer Panel has 
included everolimus as an option for 
patients with non–clear cell RCC.   
a. True 
b. False
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Posttest Questions
1. The less common cell types of RCC include 

a. Papillary 
b. Chromophobe
c.  Xp11 translocation 
d. Collecting duct
e. All the above
f.  None of the above

2.  The NCCN Kidney Cancer Panel has included temsirolimus 
as a treatment option for patients with non–clear cell carci-
noma based on the significant improvement in the overall 


