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Is Knowledge Power or Is Ignorance Bliss: Screening and
Management of Familial Renal Cell Carcinoma Syndromes
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The discovery of hereditary renal cell carcinoma (RCC)
syndromes has had a major impact on modern understand-
ing and management of renal malignancy. Yet, as more
familial syndromes and genetic predispositions are de-
scribed, numerous clinical questions arise. (1) Who should
be screened and when? (2) Is a diagnosis of a genetic
predisposition to RCC an actionable finding? (3) How does
such a diagnosis change immediate and downstream
management for a given patient? (4) How should the
patient’s family members be counseled regarding the
finding?

In this issue of European Urology, Carlo et al [1] present an
updated review of the recognized familial RCC syndromes
and describe several previously unknown genetic patholo-
gies that have been discovered since the last review in the
Platinum Journal in 2010 [2]. The authors offer a thorough
analysis of current knowledge of the genetic abnormalities,
clinical phenotypes, and pathologic features of each
syndrome.

Importantly, the implications of germline genetic
abnormalities for the management of metastatic RCC are
comprehensively addressed. The authors highlight how
knowledge of the molecular mechanisms specific to each
familial RCC syndrome is being exploited to develop rational
treatment strategies for that syndrome. Such applications
include use of multitargeted receptor tyrosine kinase
inhibitors and the HIF-2« inhibitor PT2977 for management
of patients with von Hippel-Lindau (VHL) syndrome;
glycolysis inhibition, bevacizumab/erolotinib, and PARP
inhibitors for patients with hereditary leiomyomatosis
and RCC (HLRCC); foretinib for treatment of patients with
hereditary papillary RCC (HPRCC); vandetanib/metformin
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for succinate dehydrogenase (SDH)-deficient RCC and
HLRCC; and everolimus for patients with tuberous sclerosis
complex-associated angiomyolipoma.

With regard to management and understanding of
patients with familial syndromes and localized disease,
the application of the “3 cm rule” to VHL, Birt-Hogg-Dubé,
and HPRCC patients—and the contrasting uncompromising
and immediate management of HLRCC-associated tumors—
are the clinical innovations that have perhaps had the
greatest impact on the care of patients with familial RCC.
Since the 2010 review, SDH-deficient RCC has been added to
the latter aggressive management category, and the
addition of BAP1-related tumors is likely on the horizon.
The clinical relevance of this information to actionable risk
stratification in all-comers with renal masses and to family
members of those with known mutations is undeniable.

Screening of patients with known hereditary syndromes
and their family members for RCC poses a unique challenge.
Low sample sizes and long follow-up time from diagnosis to
mortality ensure that high-level data will almost certainly
never exist to inform optimal surveillance regimens. This
leaves clinicians to largely guess at the optimal intensity and
timing of the initiation of screening based on observed rates
of disease progression, ages of onset, and patient/physician
preferences. This is especially problematic in high-risk
syndromes such as HLRCC for which the clinical stakes are
high, the costs are nontrivial, and the effectiveness of
surveillance is largely unknown.

Finally, the question of perhaps the greatest pertinence
to the greatest number of patients is germline genetic
screening of patients without a known familial syndrome at
the time of RCC diagnosis. As with any testing, determina-
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tion of the pretest probability is important; however, as the
cost of testing drops, screening may become more ubiqui-
tous. Thus, although a physician who is managing a patient
with RCC must be familiar with the pathognomonic signs
and symptoms of familial syndromes, patients for whom
there are no suspicions regarding harboring of germline
mutations may be increasingly tested in the future. Carlo
et al cite data from The Cancer Genome Atlas to point out
that germline pathogenic variants were identified in 6%, 9%,
and 6% of cases of clear cell (n=387), papillary (n=289), and
chromophobe RCC (n=66), respectively. However, the
percentages of these cases with germline variants in genes
related to known RCC syndromes were significantly lower,
at 1.8%, 2.4%, and 0%, respectively. The cases included four
patients with VHL and three with BAP1 mutations in the
clear cell RCC cohort, as well as four patients with FH and
three with MET mutations in the papillary cohort. The
majority of germline variants in this population were not
previously recognized to be associated with RCC [3].

This reality, combined with the increasing number of
recognized syndromes and the growing availability of
inexpensive testing for multiple pathogenic germline
variants, affords a significant opportunity for a shift in
clinical approach. Despite the romantic image of the
astute Oslerian urologist who identifies a fibrofolliculoma
or cutaneous leiomyoma in the patient they are seeing for
a renal mass, the clinician who benefits their patient the
most may be the one who relies on more obvious data. A
crude assessment of family history along with age [4],
multifocality, stage [5], and histology on presentation
may be the best indications for genetic testing indepen-
dent of findings suggestive of any individual syndrome.
Indeed, the current American Urological Association
guidelines make age <46yr at presentation the basis
for their strongest recommendation for genetic screening,
mentioning other clinical factors only as reasons to
“consider” referral [6]. Disease stage—currently a major
trigger for genetic testing for prostate cancer patients [7]

but not mentioned at all in the guidelines for genetic
testing for patients with RCC—may also take on an
increasingly important role as data emerge showing
germline variants that are enriched in populations with
advanced RCC [5].

Although the costs of genetic testing are decreasing,
ignorance may remain bliss for patients for whom results
are not readily actionable. Yet, as the implications of
germline testing for screening, local or systemic therapy,
and surveillance become increasingly clear, knowledge—as
it has done through the ages—will grow in power.
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