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Abstract

The NCCN Guidelines for Kidney Cancer provide multidisciplinary recommendations for 

diagnostic workup, staging, and treatment of patients with renal cell carcinoma (RCC). These 

NCCN Guidelines Insights focus on recent updates to the guidelines, including changes to certain 

systemic therapy recommendations for patients with relapsed or stage IV RCC. They also discuss 
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the addition of a new section to the guidelines that identifies and describes the most common 

hereditary RCC syndromes and provides recommendations for genetic testing, surveillance, and/or 

treatment options for patients who are suspected or confirmed to have one of these syndromes.

Overview

An estimated 73,800 new cases of cancers of the kidney and renal pelvis will be diagnosed 

in the United States in 2020, and 14,800 people will die of the disease.1 Approximately 

85% of all kidney tumors are renal cell carcinoma (RCC), and approximately 70% of 

RCC cases are of clear cell histology (ccRCC).2–4 Approximately 3% of RCC cases are 

hereditary, although some hereditary RCC may present without a known family history. 

Multiple familial RCC syndromes that may confer increased risk of developing RCC have 

been identified, as have their causative genetic mutations.5,6

Histologic diagnosis of RCC is typically established after surgical removal of renal tumors 

or after biopsy. Tumor histology, disease stage, and risk stratification of patients is important 

in therapy selection. Analysis of the SEER database indicates that RCC incidence has been 

stable and death rates have been declining on average 0.9% each year from 2007 through 

2016.7 Approximately 75% of people with kidney cancer survive ≥5 years after diagnosis. 

Prognosis varies widely according to stage at diagnosis. Patients initially diagnosed with 

clinically localized RCC that is confined to the primary site have a higher 5-year survival 

(92.5%), largely as a result of surgical interventions, compared with patients initially 

diagnosed with distant cancer that has metastasized, among which only 12% survive 5 

years.7

Regardless of tumor histology, treatment of patients with nonmetastatic primary RCC 

typically consists of surgery (ie, nephrectomy). Systemic therapy options for patients with 

relapsed or stage IV disease include kinase inhibitors, mTOR inhibitors, and monoclonal 

antibodies against VEGF, PD-1, or PD-L1. Recommended systemic therapy regimens vary 

by patient risk status and tumor histology.

These NCCN Guidelines Insights focus on recent changes to systemic therapy 

recommendations for relapsed or stage IV RCC with clear cell or nonclear cell histology. 

Combination axitinib/pembrolizumab was added to the NCCN Clinical Practice Guidelines 

in Oncology (NCCN Guidelines) for Kidney Cancer in version 4.2019 for treating relapsed 

or stage IV ccRCC in a second-line or higher setting (see KID-C page 1 of 2, above), 

whereas combination lenvatinib/everolimus was restratified in version 1.2021 according to 

the NCCN Categories of Preference for treating relapsed or stage IV nonclear cell RCC 

(nccRCC; see KID-C page 2 of 2, page 1163). This article also discusses are newly added 

information about 7 of the most common hereditary RCC syndromes, as well as genetic 

risk assessment, testing, surveillance, and treatment recommendations for patients who are 

suspected or confirmed to have one of these syndromes (see HRCC-1, HRCC-2, GENE-1, 

HRCC-B page 1 of 2, HRCC-C page 1 of 2, and HRCC-D, pages 1164–1169, respectively).
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NCCN Categories of Preference

Starting with version 1.2019, the panel assigned a Category of Preference to all systemic 

therapy regimens included in the NCCN Guidelines for Kidney Cancer. The 3 NCCN 

Categories of Preference are as follows:

• Preferred: Interventions that are based on superior efficacy, safety, and evidence; 

and, when appropriate, affordability

• Other recommended: Other interventions that may be somewhat less efficacious, 

more toxic, or based on less mature data; or significantly less affordable for 

similar outcomes

• Useful in certain circumstances: Other interventions that may be used for 

selected patient populations (defined with recommendation)

The Categories of Preference provide increased granularity and specificity of recommended 

regimens, and supplement information provided by the NCCN Categories of Evidence and 

Consensus (ie, categories 1, 2A, 2B, and 3).

Systemic Therapy Regimens for Relapsed or Stage IV Disease

Combination Axitinib/Pembrolizumab for ccRCC in a Second-Line or Higher Setting

In April 2019, the FDA approved pembrolizumab in combination with axitinib for first-line 

treatment of patients with advanced RCC.8,9 Data from the KEYNOTE-426 trial, which 

included 861 patients, supported the combination therapy’s approval for this indication.10 

In an interim version 4.2019 guidelines update, the panel added axitinib/pembrolizumab as 

a preferred first-line therapy option for patients in both the favorable and poor/intermediate 

International Metastatic Renal Cell Carcinoma Database Consortium (IMDC) risk groups. 

For the same update, the panel also discussed whether axitinib/pembrolizumab might be 

used in clinical practice as an off-label second-line treatment option in patients with 

relapsed or stage IV ccRCC. Although the panel conceded that there were no published 

data to support the use of axitinib/pembrolizumab in a second-line setting, they thought that 

clinicians were likely to consider the combination therapy as a treatment option in patients 

with advanced ccRCC whose disease progressed after first-line sunitinib therapy. Thus, they 

unanimously agreed to add axitinib/pembrolizumab as an “other recommended” option for 

second-line or higher treatment of relapsed or stage IV ccRCC (see KID-C page 1 of 2, page 

1162). The panel gave the combination therapy a category 2A rating because there were no 

published data to support this recommendation, but noted that they would need to revisit 

the rating if data on axitinib/pembrolizumab’s use in a second-line or higher setting became 

available.

Combination Lenvatinib/Everolimus for Relapsed or Stage IV nccRCC

In May 2016, the FDA approved lenvatinib, a multitarget kinase inhibitor, in combination 

with everolimus, an mTOR inhibitor, for treating advanced RCC following one prior 

antiangiogenic therapy.11,12 Data from a randomized phase II trial13 partially supported the 

combination therapy’s approval for this indication. The trial enrolled patients with advanced 
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or metastatic ccRCC whose disease had progressed after treatment with a VEGF-targeted 

therapy. Based on these data, in version 3.2016, the panel added lenvatinib/everolimus as a 

category 2A recommendation for treating relapsed or stage IV ccRCC in a second-line or 

higher setting.

For patients with relapsed or stage IV nccRCC, the benefit of targeted therapy is generally 

less clear.14 Although the panel recommends enrollment in a clinical trial as a preferred 

option for these patients, they have established that certain systemic therapy options 

recommended for patients with ccRCC may also have some efficacy in those with nccRCC, 

even in the absence of clinical trial data. Despite the fact that the aforementioned lenvatinib/

everolimus trial13 only enrolled patients with ccRCC, the panel discussed whether the 

combination therapy might also be appropriate for use in patients with nccRCC. In version 

1.2017, they added lenvatinib/everolimus as a category 2A recommendation for patients with 

relapsed or stage IV nccRCC. In version 1.2019, when Categories of Preference were added 

to the NCCN Guidelines for Kidney Cancer, the panel categorized lenvatinib/everolimus as 

“useful under certain circumstances” systemic therapy regimen for patients with relapsed or 

stage IV nccRCC; its category 2A recommendation did not change.

When considering updates to version 1.2021 of the guidelines, the panel reviewed 

newly available conference abstract data15 from an ongoing single-arm phase II trial 

(ie, ClinicalTrials.gov identifier: NCT02915783) enrolling 31 patients with unresectable 

advanced or metastatic nccRCC who had not previously received chemotherapy. All 

patients in the trial received combination lenvatinib/everolimus. The investigators reported 

an objective response rate (ORR) of 25.8% (95% CI, 11.9%–44.6%); 8 patients in the trial 

achieved a partial response (PR; papillary, n53; chromophobe, n54; unclassified, n51) and 

none had a complete response (CR). At the time of data reporting, the median duration 

of response was not reached. A total of 18 patients (58.1%) had stable disease (SD), and 

the clinical benefit rate (CR + PR 1 durable SD [duration ≥23 weeks]) was 61.3% (95% 

CI, 42.2%–78.2%). Median progression-free survival was 9.23 months (95% CI, 5.49–not 

estimable [NE]) and median overall survival was 15.64 months (95% CI, 9.23–NE).

Although the panel conceded that these data had not yet been published and that the number 

of enrolled patients was small, they generally felt that lenvatinib/everolimus treatment led to 

improved patient outcomes across all nccRCC subtypes. Thus, the overwhelming majority 

agreed to reclassify lenvatinib/everolimus as an “other recommended” systemic therapy 

regimen for patients with nccRCC; the Category of Evidence and Consensus rating remained 

as 2A (see KID-C page 2 of 2, page 1163).

Hereditary RCC Syndromes: Clinical Features, Genetic Testing, and Surveillance

Although hereditary RCC is relatively rare (~3% of all cases),5 the panel felt that it 

was important to provide recommendations for patients with a suspected or confirmed 

hereditary RCC syndrome, and thus established a subcommittee of panel members to 

develop a new section on hereditary RCC. Accordingly, version 1.2021 of the NCCN 

Guidelines for Kidney Cancer describes 7 of the most common hereditary RCC syndromes 

that may predispose patients to RCC: BAP1 tumor predisposition syndrome (BAP1-

TPDS), BirtHogg-Dubé syndrome (BHDS), hereditary leiomyomatosis and renal cell 
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cancer (HLRCC), hereditary papillary renal carcinoma (HPRC), hereditary paraganglioma/

pheochromocytoma syndrome (PGL/PCC), tuberous sclerosis (TSC), and Von Hippel-

Lindau (VHL) disease. The guidelines describe kidney-specific clinical features and 

manifestations of each of these syndromes and known associated genes/inheritance patterns, 

and provide genetic testing, surveillance, and treatment recommendations for patients who 

are suspected or confirmed to have a hereditary RCC syndrome. Although published data 

informed most of these recommendations, the panel also relied on the real-world experience 

and expertise of the hereditary subcommittee to develop recommendations in instances of 

limited data.

While discussing the potential scope and content of this new section, the subcommittee 

noted that there are some syndromes associated with RCC that overlap with other cancers 

(eg, Cowden syndrome, Lynch syndrome). For Cowden and Lynch syndromes, the panel 

refers readers to the information provided in the NCCN Guidelines for Genetic/Familial 

High-Risk Assessment: Breast, Ovarian, and Pancreatic and Genetic/Familial High-Risk 

Assessment: Colorectal, respectively (available at NCCN.org). Future versions of the 

guidelines may be expanded to include other hereditary syndromes, such as microphthalmia-

associated transcription factor (MiTF)–related cancer syndrome, which predisposes patients 

to melanoma and/or RCC.6

The subcommittee also noted that patients with hereditary RCC syndromes often experience 

nonrenal manifestations, but they felt that input from clinicians from other specialties (eg, 

dermatology, endocrinology, neurology, ophthalmology, urology) would be necessary to 

provide consensus-based recommendations for all potential manifestations. Accordingly, 

they limited the scope of this new section in version 1.2021 to only include kidney-

specific clinical features and manifestations, but identified specialists who may be helpful 

in managing nonrenal manifestations in patients with a hereditary RCC syndrome (see 

HRCC-2, page 1165).

Recommendations for genetic testing, surveillance, and treatment vary according to the 

patient’s personal and/or family history of a hereditary RCC syndrome or clinical diagnosis 

of RCC. Following is a summary of recommendations by patient population and the panel’s 

rationale for these recommendations.

Recommendations for Patients With a Personal or Family History of an RCC Syndrome

The panel recommends that patients with a personal or family history of an RCC syndrome 

who have not yet been diagnosed with RCC should undergo genetic evaluation (see 

HRCC-1, page 1164). If patients harbor a pathogenic or likely pathogenic genetic mutation 

associated with an RCC syndrome, they should undergo screening for the development of 

RCC.

For screening in patients who are confirmed to have a hereditary RCC syndrome, the panel 

recommends use of MRI (preferred). CT may also be used for surgical planning purposes, 

but the panel warns that use of abdominal CT should be limited due to the potential of 

increased lifetime radiation exposure. The panel also includes recommendations on testing 

intervals and the age at which patients should begin regular screening, because both vary 
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widely by the hereditary RCC syndrome in question. Although patients with HLRCC should 

undergo imaging annually,16 those with less aggressive syndromes such as PGL/PCC may 

benefit from testing at longer intervals.17–19 For a detailed list of these recommendations, 

see HRCC-B page 1 of 2 (above).

The age at which patients should begin screening also varies by hereditary RCC syndrome 

(see HRCC-B page 1 of 2, above). Thus, the panel recommends that patients with confirmed 

HLRCC, PGL/PCC, TSC, and VHL disease begin screening in childhood.16–20 In contrast, 

those with BAP1-TPDS, BHDS, or HPRC should begin screening in adulthood (ie, age 20 

years for BHDS, age 30 years for BAP1-TPDS and HPRC).17,21–23 However, the panel 

notes that if a patient has a known family member with an early diagnosis of hereditary 

RCC, screening should begin 10 years before the age that the family member was diagnosed, 

regardless of the syndrome in question.

Recommendations for Patients With RCC Who Have Characteristics Consistent With 
Inherited RCC

Although most of the new hereditary RCC section in version 1.2021 of the guidelines 

focuses on patients who have not yet been clinically diagnosed with RCC, the panel felt 

that they should also include recommendations for patients who already have a clinical 

or pathologic diagnosis of RCC and have characteristics potentially associated with a 

hereditary syndrome (eg, RCC diagnosis at ≤46 years of age, presence of bilateral or 

multifocal tumors, and/or ≥1 known first- or second-degree relative with RCC). These 

patients should also undergo genetic risk assessment and, if indicated, genetic testing. If 

inherited RCC is confirmed, patients should undergo screening as described earlier, in 

addition to disease stage-appropriate surveillance (see GENE-1, page 1166).

Surgical Recommendations for Patients With a Confirmed Hereditary RCC Syndrome

The panel also provides surgical recommendations for most of the included hereditary RCC 

syndromes (see HRCC-C page 1 of 2, above), which are based on published data and/or the 

subcommittee’s real-world experience in treating patients with these syndromes. To develop 

these recommendations, they carefully weighed the potential morbidity and mortality of 

surgical treatment against the potential aggressiveness of each of the syndromes. They 

agreed that patients with BHDS, HPRC, and TSC may benefit from more conservative 

treatment, such as nephron-sparing surgery or ablative therapies,24,25 whereas patients with 

HLRCC should undergo total radical nephrectomy.16 The panel’s recommendations for 

surgical treatment of PGL/PCC vary by tumor size and histology: those with smaller, less-

aggressive tumors may be eligible for partial nephrectomy, whereas those with larger, more-

aggressive tumors (eg, high-grade, sarcomatoid) should undergo radical nephrectomy.26 

Tumor size also factored into the panel’s surgical recommendations for patients with VHL 

disease; they noted that these patients are likely to undergo multiple surgical resections 

during their lifetime that may contribute to chronic and progressive renal failure. Thus, the 

timing of surgical intervention must be carefully determined to limit both the development 

of metastases and morbidity associated with surgical intervention. They agreed that only 

patients with VHL disease with tumors approaching 3 cm in diameter should undergo partial 

nephrectomy (or ablative therapy if nephrectomy is contraindicated).25,27
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Systemic Therapy for Patients With a Confirmed Hereditary RCC Syndrome

Version 1.2021 of the guidelines includes a limited number of kidney-specific systemic 

therapy options for patients with hereditary RCC (see HRCC-D, page 1169). While 

discussing potential content for this new section, the panel noted a lack of FDA-approved 

systemic therapy regimens for most of the included hereditary RCC syndromes. Among 

the included hereditary RCC syndromes, only TSC has an FDA-approved systemic therapy 

regimen: the mTOR inhibitor everolimus was approved in April 2012 for treating TSC-

associated benign renal angiomyolipomas not requiring immediate surgery.28,29

The panel also included erlotinib/bevacizumab for patients with HLRCC-associated 

metastatic RCC and pazopanib for those with VHL disease–associated nonmetastatic 

lesions. Although these systemic therapy regimens are not FDA-approved for use in these 

patient populations, their inclusion is supported by clinical trial data showing improved 

patient outcomes. Erlotinib/bevacizumab treatment led to a 60% ORR and a median 

progression-free survival of 24.2 months in 20 patients with HLRCC-associated RCC,30 

whereas pazopanib led to a 42% ORR and a 52% renal tumor–specific response rate in 

31 patients with VHL disease.31 It is important to note that the panel’s inclusion of these 

3 systemic therapy regimens does not constitute an official recommendation for their use. 

Future versions of the guidelines could contain additional systemic therapy options and/or 

recommendations for patients with hereditary RCC, pending the availability of additional 

FDA-approved regimens and/or data supporting off-label use of existing regimens approved 

for treating RCC.

Conclusions

Emerging evidence informs panel recommendations in the NCCN Guidelines for Kidney 

Cancer and all other NCCN Guidelines. However, some treatment recommendations may 

also be informed by real-world clinical practice use and applicability in the absence of 

published data. Recent updates to the NCCN Guidelines for Kidney Cancer include new 

and restratified treatment option recommendations that may provide safer and more effective 

care for patients with kidney cancer. The panel also recently added new information on 7 

of the most common hereditary RCC syndromes, and provides recommendations for genetic 

testing, screening, and/or treatment in patients who are suspected or confirmed to have one 

of these syndromes. This new section may help clinicians more effectively diagnose and 

manage patients with hereditary RCC, which is a complex and heterogeneous disease.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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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 of any patient with cancer is in a 

clinical trial. Participation in clinical trials is especially encouraged.
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