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pmc-prop-in-epmc yes I. What is the definition of indolent PCa? The goal of this white paper is to
help identify a path toward a meaningful multidisciplinary solution to address the pervasive problem
of overdiagnosis of indolent prostate cancer (PCa) and its downstream negative effects. Our
emphasis is not on the Grade Group (GG1) PCa renaming debate, but on reviewing the evidence
base regarding the current state, limitations, gaps, and future directions in detecting indolent PCa.
We explain why the optimal diagnosis of indolent PCa, defined as low-volume well-differentiated
acinar neoplasm with invasive histologic features that do not spread outside the prostate, become
symptomatic, or shorten a patient’s life if left untreated requires coordination among clinicians,
radiologists, and pathologists rather than by pathologists alone. We also show why clinically
insignificant PCa and indolent PCa, although they considerably overlap, do not necessarily mean
the same entity.

In a totally examined radical prostatectomy (RP), GG1 PCa has exceptionally excellent outcomes.
In RPs harboring pure GG1 PCa, metastasis to lymph nodes and distant sites and cancer-specific
death do not occur. Extraprostatic extension is uncommon (up to 6%) while seminal vesicle
invasion is rare (0.03%).

Most incidentally detected PCa in cystoprostatectomy specimens are GG1 and are likely clinically
insignificant. Using the Epstein’s criteria, most (81–90%) incidental PCa in cystoprostatectomy
series are clinically insignificant [ 1 ].

Non-index tumors in the multifocal PCa setting typically meet the clinically insignificant PCa criteria.
Most PCas are multifocal tumors comprising the index and secondary non-index lesions. In
multifocal PCa, tumor volume, GG, and pathological stage were almost invariably defined by the
index lesion whereas, 87% and 99% non-index satellite foci are <0.5 cm and GG1 respectively [ 2 ].
The clinically insignificant PCa criteria capture many indolent PCas; however, the same criteria also
encompass early-phase non-indolent PCas that subsequently may progress during active
surveillance (AS) and would receive definitive treatment. Therefore, not all clinically insignificant
PCas are indolent PCas.

A subset of GG1 PCa in NBX is upgraded to a higher grade in RP. Despite the combination of
MRI-targeted and systematic biopsies, substantial upgrading at RP still occurs in 22% to 27% of
biopsy GG1 PCa due to sampling error or potential progression [ 3 , 4 ].

Reclassification from GG1 PCa during AS may represent a previously unsampled higher-grade
component, progression of the same tumor, or de novo higher-grade cancer . Longitudinal biopsy
sampling has shown shared clonality of the preceding low-grade PCa and subsequent high-grade
PCa. Reclassification to higher-grade PCa may occur due to prior under-sampling of the
higher-grade component of the same tumor, temporal grade progression [ 5 ], and the phylogenies



of localized PCa [ 6 ] or due to sampling of a clonally unrelated tumor, including a new onset higher
grade tumor, given the multifocal nature of PCa [ 7 ]. The very low mortality from PCa for men in
multiple series of AS is the result of having both indolent PCas and preemptively treated
non-indolent PCas in the cohort, the latter identified through reclassification. Distinction between
indolent and non-indolent GG1 PCas in biopsies before reclassification is not possible.

A very small subset of GG1 PCa at NBX is associated with PCa-specific mortality. In a Danish
population-based study of an unselected cohort of men with untreated GG1 PCa, PCa-specific
mortality at 15 years was 14% [ 8 ]. Even if the mortality rate likely would be much smaller as no
central pathology review ensuring purity of GG1 PCa was conducted, death can occur using AS
criteria or a “clinically insignificant” definition.

Higher interobserver variation occurs in diagnosing a subset of the GP4. This variation may be
reduced by ensuring novel and structured quality improvement processes in an anatomic pathology
laboratory. Interobserver agreement for grading PCa is substantial, however, discrepancies
especially for certain GP4 architectures has been high.

A subset of GG1 PCa harbors molecular alterations present in higher-grade and aggressive PCa .
Molecular studies of GP3 and GP4 tumors that are in proximity often show evidence of a clonal
relationship, and GP3 regions that are part of larger GG3 and GG4 PCa show an increased
incidence of molecular changes such as PTEN loss, 8p loss, and 8q24 MYC gain than that detected
in GP3 lesions from GG1 PCa [ 9 ]. PTEN loss and germline mutations in ATM and BRCA1/2 have
been associated with grade reclassification in AS for PCa [ 10 , 11 ].

Racial disparities are likely to contribute to biological diversity in PCa . Although most
PCa-associated genes in European American men have been detected in Black men, there is
differential expression of some genes, which may explain the higher aggressiveness of PCa in
Black men.

A contemporary “histopathological definition” that captures (does not define) the majority of indolent
PCa would include GG1, no equivocal GP3/GP4, no cribriform PCa [Cribriform GP4/intraductal
carcinoma (IDC-P)], and no stromal desmoplasia (“stromogenic” PCa). This histopathological
definition must be combined with other multidisciplinary factors to optimally identify indolent PCa.

Stringent selection and monitoring criteria for enrollment help reduce biopsy grade reclassification
during AS. In a contemporary AS cohort of 1818 men with stringent selection and monitoring
criteria, the 5-, 10-, and 15-yr cumulative incidence of biopsy grade reclassification was 21%, 30%,
and 32%, respectively. Older age, self-reported ancestry, PSA density, and increased cancer
volume were significantly associated with grade reclassification while men who had mpMRI before
enrollment had a lower incidence of grade reclassification [ 12 ].

Novel biopsy approaches may help reduce clinically insignificant PCa detection. The combination of
lesion-targeted and systematic sampling has been shown to improve the detection of csPCa.
Interestingly, csPCa is often found in a perilesional radius, while systemic biopsies far from the
lesion are least likely to reveal csPCa [ 13 ].

Determining PCa aggressiveness in biopsy mapped to a particular prostate location holds great
promise for more informed clinical decision-making. The development of multifocal PCa is debated,
and two models have been proposed, one theorizes that an initially transformed PCa spreads to
multiple locations, while the other suggests that each PCa foci arise independently and aggressive
and non-aggressive cancer foci co-exist[ 14 ]. Consequently, the index tumor may not always be
representative of PCa behavior. DNA methylation changes occur concordantly with tumor
aggressiveness and therefore may be used to inform therapeutic approaches [ 14 ].



Tissue-based Genomic Classifier tests help refine PCa risk stratification. Numerous molecular
biomarkers have been developed to improve risk stratification but few have undergone extensive
validation. These biomarkers are generally modeled to distinguish biologically aggressive tumors.
Specifically, no tissue-based biomarker or test can positively identify indolent PCa, especially in
vivo tumors with very long latency. Biopsy sampling can also significantly influence the test result
particularly if the portion of the PCa that exhibits molecular alterations associated with aggressive
disease is not sampled. Multicancer early detection test may help reducing overdiagnosis of
indolent PCa by preferentially detecting high-grade PCa in the intended use population (age 50–79)
[ 15 ].


