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In the USA alone, cancers of the kidney and renal pelvis

afflict over 70,000 individuals, causing approximately

14,000 deaths per year.1 Clear cell renal cell carcinoma

(ccRCC) is the most prevalent histological subtype of

kidney cancer and is a known immunogenic tumor.2

Although von Hippel–Lindau (VHL) is the initiating event

in ccRCC, recent advances in next-generation sequencing

(NGS) have led to the identification of additional genes that

are frequently mutated in ccRCC, such as SETD2, KDM6A,

KDM5C, BAP1, and polybromo-1 (PBRM1), being found

in approximately 40–50% of ccRCC.3–5 Although 70% of

RCC will manifest as localized disease, approximately

33% will relapse following surgical removal.6 The proba-

bility of recurrence depends substantially on various

clinical and histopathological features, which have been

incorporated into approximately 20 different heterogeneous

scoring systems.7–9

There are several scoring systems that utilize clinical

and pathological data to predict recurrence in patients with

ccRCC, including the UCLA integrated staging system,

SSIGN, and Leibovich scores. Although very useful, these

scoring systems are limited, which has lead to growing

interest in the use of molecular biomarkers such as single-

nucleotide polymorphism (SNP) signatures, showing

promising results,10 and immunohistochemistry (IHC)-

based assays11 to improve prognostication. There are sev-

eral genetic expression panels that have been used as

biomarkers to differentiate ccRCC with high and low

likelihood of recurrence. These include the ClearCode 34, a

34-gene expression panel,12 and a 16-gene panel that was

shown to be significantly associated with recurrence fol-

lowing stratification by stage, grade, and Leibovich

score.13

In the study published in this issue by Ohsugi et al.,11

the authors developed a scoring system to predict recur-

rence based on clinicopathological factors incorporating

PBRM1 expression. The authors retrospectively assessed

389 nonmetastatic ccRCC patients, with the primary end-

point of recurrence-free survival (RFS). A total of 53

patients (13.6%) developed recurrence with median time of

61 months. Multivariable analyses showed that C pT3,

sarcomatoid or rhabdoid component, PBRM1 negativity,

and necrosis were independent factors for RFS. The

authors created a scoring system combined with these

factors, naming it SSPN (Stage, Sarcomatoid, PBRM1

expression, and Necrosis) score. This score showed sig-

nificant differences in RFS among various groups; low-risk

group (no factors), intermediate-risk group (one factor),

high-risk group (two or three factors), and very high-risk

group (four factors). The authors also reported better pre-

dictive accuracy for 5-year-RFS with this new scoring

system, with a higher area under the receiver operating

characteristic curve than conventional risk models (0.841

versus 0.747–0.792).

Lotan and Margulis14 recently pointed out that certain

conditions must be met for the successful incorporation of

new biomarkers, assisting in predicting recurrence in

patients with localized renal cell carcinoma after

nephrectomy. These include overcoming regulatory and

financial obstacles and demonstrating a validated beneficial

effect of adjuvant therapies, signifying the predictive and

not only prognostic nature of these biomarkers. Future
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incorporation of these biomarkers will enable a personal-

ized medicine approach rather than a one-size-fits-all

model, which can result in over- or undertreatment.

Most ccRCC cases are associated with genetic alter-

ations or epigenetic silencing of the von Hippel–Lindau

(VHL) gene. This, in turn, results in an accumulation of

hypoxia-inducible factors, driving dysregulated angiogen-

esis.15 CcRCC has several secondary mutations, including

Polybromo-1 (PBRM1) or BAF180,16 which is part of the

switch/sucrose non-fermenting (SWI/SNF) chromatin

remodeling complex. Like VHL, PBRM1 maps to chro-

mosome 3p, and PBRM1 mutation is the second most

commonly mutated gene in ccRCC, present in approxi-

mately 40% of ccRCC.16 The PBRM1 protein is involved

in various DNA repair mechanisms and is critical for

cohesion between centromeres, necessary for maintaining

genomic stability.17 PBRM1 is a tumor suppressor gene,

and this role is supported by in vitro experiments in

ccRCC-derived cell lines, which show that PBRM1 gene

silencing results in increased proliferation, migration, and

colony formation.5 There is also data showing that loss of

PBRM1 in ccRCC dampens p53 function and especially

p21 expression, which is key for cell cycle arrest and

senescence.18 PBRM1 has also been shown to be a key

regulator of tumor cell-autonomous immune response in

RCC, with its loss of function likely contributing to the

blunted immune checkpoint blockade response experienced

by patients.19 In fact, the IMMOTION150 trial20 showed

that tumors with high angiogenesis were enriched for

PBRM1 mutations. Moreover, when comparing treatment

outcomes in patients harboring tumors with PBRM1

mutations, there was a clear benefit in the progression-free

survival of patients treated with a multitargeted receptor

tyrosine kinase inhibitor (sunitinib) compared with patients

treated with immune checkpoint inhibitors. These results

suggest an association between angiogenesis and PBRM1

mutations, indicating that PBRM1-mutated patients may

benefit more from antiangiogenics than from

immunotherapy.

The scoring system created by Ohsugi et al.11 clearly

incorporates important and influential risk factors predict-

ing recurrence, in addition to presence of PBRM1 mutation.

The presence of sarcomatoid features, necrosis, and wors-

ening stage has been shown to be individually associated

with worse disease and higher recurrence rates.21 By

incorporating the presence of PBRM1 mutation with these

known factors, the authors have succeeded in creating a

scoring system with greater predictive ability than con-

ventional risk models. The authors believe that this novel

model may improve the prediction of oncologic outcomes

of ccRCC and could facilitate shared clinical decision-

making regarding whether to administer adjuvant therapy

following radical surgery. Before wide clinical application

of this scoring system can be recommended, validation

would be required in larger prospective studies, with

comparison with currently utilized conventional risk

models.
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