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INTRODUCTION

Prostate cancer is the second most common cancer in males worldwide, according to data from
the GLOBOCAN database. In developed areas, prostate cancer is increasingly being diagnosed
when the tumor is confined to the prostate, due at least in part to screening with prostate-
specific antigen (PSA). However, prostate cancers confined to the gland may become less
frequent than more invasive tumors as PSA screening rates fall [1].

For males with newly diagnosed prostate cancer, the most important factors in selecting the
initial treatment include the following:

Risk stratification and its implications for the initial treatment of males with newly diagnosed
localized prostate cancer are presented here. Screening for prostate cancer, clinical
presentation, diagnosis, and initial evaluation of these males are discussed separately. (See

®

Anatomic extent of disease (tumor, node, metastasis [TNM] stage)●

Histologic grade (Gleason score/grade group) and molecular characteristics of the tumor●

Serum PSA level●

Estimated outcome with different treatment options●

Potential complications with each treatment approach●

The patient's general medical condition, age, and comorbidity, as well as individual
preferences

●
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"Clinical presentation and diagnosis of prostate cancer" and "Initial staging and evaluation of
men with newly diagnosed prostate cancer".)

RISK STRATIFICATION

Overview — The initial management of males with newly diagnosed prostate cancer needs to
incorporate a consideration of the prolonged natural history of the disease and the risk for
progression to disseminated, potentially fatal disease.

The initial evaluation should include clinical staging based on a digital rectal examination by an
experienced clinician to assess the extent of disease, the pretreatment serum prostate-specific
antigen (PSA), the Gleason score/grade group in the initial biopsy, and the number and extent of
cancer involvement in the biopsy cores. This allows the stratification of males into risk
categories according to the primary tumor. There is ongoing debate as to the optimal risk
stratification system to be used in the selection of treatment for prostate cancer. We use the risk
categories as defined by the National Comprehensive Cancer Network (NCCN) ( table 1),
which have been used in guidelines from the American Urological Association (AUA)/American
Society for Radiation Oncology (ASTRO), the American Society of Clinical Oncology (ASCO), and
the NCCN [2-4]. However, others disagree.

As an example, the European Society for Medical Oncology uses a three-tiered system for risk
stratification of localized prostate cancer [5]:

In some cases, this may also be supplemented by the molecular characteristics (genomic
profile) of the tumor. (See 'Germline testing' below and 'Tissue-based molecular assays' below.)

Imaging studies (radionuclide bone scan, computed tomography [CT] of the abdomen and
pelvis, multiparametric magnetic resonance imaging [MRI]) are used selectively to assess for
extraprostatic extension, regional adenopathy, or distant metastases, depending on the initial
clinical staging and estimate of risk; imaging for distant metastases is not routinely
recommended for very low- and low-risk disease according to the clinical staging system
described above, while it is recommended for more advanced disease. Bone imaging and pelvic
imaging, with or without abdominal imaging, are recommended for those with intermediate-
and high-risk disease [2]. MRI of the prostate is often obtained in males with low- and very low-

Low-risk – T1-T2a and Gleason score ≤6 and PSA ≤10 ng/mL●

Intermediate-risk – T2b and Gleason score 7 and/or PSA 10 to 20 ng/mL●

High-risk – ≥T2c or Gleason score 8 to 10 or PSA >20 ng/mL●
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risk disease to ensure that high-grade disease has not been overlooked. (See "Initial staging and
evaluation of men with newly diagnosed prostate cancer".)

On the basis of imaging, patients can be further classified as having regional (regional nodes) or
metastatic (distant sites or nonregional lymph nodes) disease ( table 2).

This initial evaluation (stage, biopsy Gleason score/grade group, serum PSA, imaging, and
genomic profile) provides information for clinical staging, as distinct from pathologic staging
( figure 1), and forms the basis for the initial treatment decisions. The initial evaluation may
significantly under or overestimate the extent and/or aggressiveness of disease. Factors that
need to be considered when relying upon clinical staging include variability in the interpretation
of findings on digital rectal examination, variability in assigning Gleason grade on the biopsy,
and sampling errors in the prostate biopsy that may lead to missing areas with Gleason 4 or 5
disease. Use of multiparametric MRI may improve targeting of prostate lesions for transrectal
ultrasound-guided biopsy and thus decrease the risk of missing areas with Gleason 4 or 5
disease [6]. However, this technique is subject to variability in the interpretation of imaging and
the experience of the clinician performing the biopsy. (See "The role of magnetic resonance
imaging in prostate cancer", section on 'Methods for MRI-targeted prostate biopsy'.)

TNM staging and Gleason grade group — The standard staging system for newly diagnosed
prostate cancer is that of the American Joint Committee on Cancer (AJCC)/Union for
International Cancer Control (UICC) ( table 2 and table 3).

This system incorporates the anatomic extent of disease based upon the primary tumor (T),
regional lymph nodes (N), and distant metastases (M). The staging system also incorporates the
pretreatment serum PSA and histologic grade group, based upon the Gleason score, to divide
patients into prognostic categories. This information about prognostic categories is combined
with patient age, life expectancy, overall medical condition (including performance status and
comorbidities), presence or absence of symptoms, and patient preferences to make decisions
for the optimal treatment for an individual patient.

The Gleason grades for the two most prevalent differentiation patterns are combined to create
the Gleason score, and Gleason score is now incorporated into the newly adopted grade group
system [7]. In the grade group system, tumors are separated into five categories based upon
the primary and secondary Gleason pattern (see "Interpretation of prostate biopsy", section on
'Gleason grading system'):

Grade group 1 (Gleason score 3+3)●

Grade group 2 (Gleason score 3+4)●

Grade group 3 (Gleason score 4+3)●
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Percentage of positive biopsies — An estimate of tumor volume in the prostate needle biopsy
can provide additional useful information [8-14]. The percentage of positive cores is now
incorporated into the division of intermediate-risk prostate cancer into favorable and
unfavorable subsets in the NCCN system [15].

The best method to assess the volume of cancer in the prostate biopsy is unknown [13], but this
parameter can be quantified using the maximal percentage of a core involved with cancer, the
percentage of cores that are positive, or the pathologist's estimate of the percentage of biopsy
tissue containing cancer overall. The generic term "percentage of positive biopsies" is often
applied to any of these quantitative measures. (See "Interpretation of prostate biopsy", section
on 'Estimated tumor volume'.)

The influence of prostate biopsy tumor volume on outcome was illustrated by a report of 960
surgically treated males in which 80 percent of those in the intermediate-risk group (clinical
stage T2b, biopsy Gleason grade 7 [grade group 2 or 3], or preoperative serum PSA between 10
and 20 ng/mL) could be classified into two separate risk groups based upon the fraction of
prostate biopsies that were found to contain cancer [8]:

Similar refinement in prognostication was demonstrated for patients in the high-risk group. By
contrast, the percentage of positive biopsies provided no additional prognostic value in patients
at low risk for recurrence.

Another report showed that males at low risk of recurrence with >50 percent positive biopsies
were significantly more likely to be pathologically upgraded at surgery from Gleason ≤6 to
Gleason 7 tumors than those with <50 percent positive samples (59 versus 26 percent) [9].
These higher rates of pathologic upgrading translated into significantly lower five-year PSA
failure-free survival rates (62 versus 92 percent).

Germline testing — According to the NCCN guidelines, germline testing for alterations in
homologous recombination DNA repair genes (eg, BRCA1, BRCA2, ATM, CHEK2) is suggested for
males with very low-risk, low-risk, and intermediate-risk disease if family history is positive for

Grade group 4 (Gleason score 4+4, 3+5, or 5+3)●

Grade group 5 (Gleason score 4+5, 5+4, or 5+5)●

Patients with >50 percent positive biopsies had an 11 percent likelihood of PSA control at
four years.

●

Patients with <34 percent positive biopsies had an 86 percent likelihood of PSA control at
four years.

●
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an inherited cancer predisposition syndrome or if the prostate tumor shows intraductal
histology. Intraductal histology is enriched for mutations in homologous recombination DNA
repair genes (eg, BRCA2). Genetic results may influence the management of males with early
stage prostate cancer:

Tissue-based molecular assays — Prognostic tests based on molecular and biomarker analysis
of tumor tissue may improve risk stratification of both untreated and treated males with
localized prostate cancer. Several of these tests (Oncotype DX, Prolaris, ConfirmMDx, Decipher)
have been validated and are clinically available. We agree with guidelines from the NCCN [15]
and ASCO [19], which support the use of molecular biomarkers in localized low-risk and
favorable intermediate-risk prostate cancer when results are likely to influence treatment
decisions (eg, males who are considering active surveillance, or selected males with unfavorable
intermediate-risk disease when deciding whether to add androgen deprivation therapy to
radiation therapy [RT]).

An increased understanding of prostate cancer biology has led to the development of tissue-
based molecular assays that are specifically tailored to prostate cancer in an effort to improve
decision making in newly diagnosed males considering active surveillance and in treated males
considering adjuvant therapy or treatment of recurrence ( table 4). Uncertainty about the risk
of disease progression could be reduced if such molecular assays provided accurate and
reproducible prognostic or predictive information beyond NCCN risk group assignment and
currently available life expectancy tables and nomograms. Retrospective studies have shown
that these assays provide prognostic information that is independent of NCCN risk stratification
group [20] or Cancer of the Prostate Risk Assessment (CAPRA) risk group [21], including the
likelihood of death with conservative management (active surveillance). (See 'Post-treatment
predictive and prognostic tools' below.)

However, no randomized controlled trials have studied the utility of these tests, and there is
disagreement about whether and how these tests should be used in selecting a treatment
approach for low-risk prostate cancer.

Germline mutations in BRCA1, BRCA2, ATM and CHEK2 have been associated with lethal
prostate cancer [16,17]. (See "Genetic risk factors for prostate cancer", section on
'Prognostic impact'.)

●

Males found to have BRCA or ATM mutations have a higher risk of grade reclassification
among males undergoing active surveillance [18]. (See "Active surveillance for males with
clinically localized prostate cancer".)

●
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Recommendations from expert groups — Not surprisingly, there are disparate
recommendations from expert groups.

The various genomic tests and the data supporting their use are discussed separately. (See
"Molecular prognostic tests for prostate cancer", section on 'Tests based on molecular
characteristics'.)

Clinical versus pathologic staging — For patients who undergo radical prostatectomy,
additional information about the extent of disease is obtained from the surgical specimen, and
this forms the basis for pathologic staging ( figure 1). When this reveals poor prognostic
features (Gleason grade higher than the original biopsy, extraprostatic extension, seminal
vesicle involvement, or lymph node involvement), additional therapy may be recommended
following prostatectomy. (See "Prostate cancer: Postoperative management of pathologic stage
T3 disease, positive surgical margins, and lymph node involvement following radical
prostatectomy".)

Consensus-based guidelines from the NCCN [3] state that molecular testing using
Decipher, Oncotype DX Prostate, Prolaris, or ProMark may be considered for males who
are potential candidates for active surveillance and have low-risk or favorable
intermediate-risk disease with a life expectancy ≥10 years.

●

Year 2022 updated AUA/ASTRO guidelines state that clinicians may use tissue-based
genomic markers selectively in situations where added risk stratification may alter shared
decision making [4].

●

A year 2019 guideline from ASCO on molecular biomarkers in localized prostate cancer
gave "moderate support" for the use of molecular biomarkers as a component of risk
stratification for localized prostate cancer when the assay results, considered as a whole
with routine clinical factors, are likely to influence treatment decisions [19]. The guideline
emphasized that these assays were not indicated for routine use given the paucity of
prospective studies assessing short-term and long-term outcomes of patients when these
markers are integrated into clinical decision-making.

●

The potential errors regarding the extent of disease based upon clinical staging alone are
illustrated by a series of 25,858 males from the Surveillance, Epidemiology, and End
Results (SEER) database who underwent radical prostatectomy in 2010 or 2011 [22]. All had
clinical T1 or T2 disease and a biopsy Gleason score of 6 or 7 (grade groups 1, 2, and 3).

●

For those with a Gleason score of 6 (grade group 1), the risk of pathologically more
advanced disease (T2 margin positive, T3, or T4 at prostatectomy) increased progressively
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Genomic testing may be useful in identifying patients in whom the initial biopsy missed higher
grade disease [24]. (See "Molecular prognostic tests for prostate cancer", section on 'Tests
based on molecular characteristics'.)

Importance of shared decision making — Treatment decisions for localized prostate cancer
are complicated and preference sensitive because of the differences in the specific risks and
benefits of the various treatment choices. Patient-clinician shared decision making can facilitate
selecting a treatment that best aligns with the patient's personal values, and it is recommended
in professional society guidelines [2,4,6]. The best way to facilitate this is unclear. In one
randomized trial, a web-based intervention for assessing patient preferences, called Patient
Preferences for Prostate Cancer Care (PreProCare), was associated with improved satisfaction
with care and decisions about treatment for localized prostate cancer, reduced patient regret
about the decision, and better alignment of the treatment choice with cancer risk categories
[25]. However, additional studies are needed to evaluate the effectiveness of interventions that
formally assess preference, as well as other tools that attempt to reduce decisional conflict [26],
in different settings before it can be concluded that tools such as these improve patient-
centered decision making and outcomes. An important issue is the disparity between patient
expectations and actual treatment outcomes, both in terms of efficacy and toxicity (ie,
functional outcomes) [27].

from 16 percent for those with a PSA <10 ng/mL to 39 percent for those with a PSA 20 to
29.9 ng/mL, and the risk of upgrading of the Gleason score increased from 43 to 61
percent, depending upon the original serum PSA.

For those with a Gleason score of 7 (3+4, grade group 2) on biopsy, the risk of identifying
more advanced disease increased from 28 percent (PSA <10 ng/mL) to 49 percent (PSA 20
to 29.9 ng/mL). The risk of more advanced disease was even higher in those with a biopsy
Gleason score of 7 (4+3, grade group 3). The risk of identifying Gleason score ≥8 disease
ranged from 11 to 19 percent, depending upon the baseline PSA.

In another series of 12,459 males from the SEER database, patients had T1c or T2 prostate
cancer and were managed with radical prostatectomy; 59 percent of patients had Gleason
grade group 1 (3+3) disease, and 41 percent had grade group 2 (3+4) disease [23]. Overall,
34 percent were reassigned to a higher grade group based upon pathology from the
radical prostatectomy specimen. In those with clinical grade group 1 disease, 6 percent
were upgraded to grade group 3 or higher based upon the radical prostatectomy
specimen. In those with clinical grade group 2 disease, 4 percent were upgraded to grade
group 4 or higher.

●
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Thus, one of the most important aspects of the decision-making process includes a discussion
about the main side effects with each of the main forms of treatment and their time course. The
important advantages, disadvantages, and contraindications associated with each approach are
summarized in the tables ( table 5 and table 6 and table 7).

Data on patient-reported outcomes are available from the ProtecT trial, which was
predominantly conducted in males with low-risk disease [28], and discussed elsewhere (See
"Initial approach to low- and very low-risk clinically localized prostate cancer", section on
'ProtecT trial'.)

Other data on patient-reported outcomes for a wider range of males with higher-risk disease
are available mainly from retrospective analyses [29].

Pretreatment risk stratification tools — For more than six decades, the AJCC has grouped
cancer patients by stage of disease (I to IV), which is used to estimate prognosis. For prostate
cancer, in addition to the usual local tumor (T stage) extent, anatomic patterns of spread to
lymph nodes (N stage), and distant sites (M stage), non-anatomic factors such as grade group
and PSA level were incorporated over time into the AJCC prognostic stage groups based on data
supporting their significance ( table 3). (See 'TNM staging and Gleason grade group' above.)

However, prostate cancer is one of the few cancers for which such stage groupings have not
been adopted in national guidelines or in the design of clinical trials.

Numerous pretreatment risk classification tools that predict the long-term chances of dying
from prostate cancer with standard curative treatments based on clinicopathologic features
have been developed for prostate cancer (see 'Post-treatment predictive and prognostic tools'
below). The available tools include:

The D'Amico classification (PSA level, clinical tumor stage, and grade group) [30]●

The NCCN risk stratification schema, which is based on the D'Amico classification, but
includes other factors including the percent of positive biopsy cores ( table 1)

●

The Cancer of the Prostate Risk Assessment (CAPRA) score [21]●

The Memorial Sloan Kettering Cancer Center (MSKCC) nomogram for males prior to radical
prostatectomy [31]

●

European Association of Urology/European Society for Radiotherapy and Oncology [32]
and American Urologic Association classifications, which are both based on the D'Amico
classification

●
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Whether any of these tools is any better than the others at predicting prostate cancer death is
unclear. One Swedish nationwide cohort study of over 139,000 males with prostate cancer who
were followed for at least 10 years concluded that the MSKCC nomogram, the CAPRA score, and
the Cambridge prognostic group systems performed better at discriminating death than any of
the D'Amico-derived systems [38]; however, only 35 percent of the included individuals had
complete information on all variables used in some of the assessed risk stratification tools.
Furthermore, information on cT2 to T3 substages was not recorded in the database.

In 2016, the AJCC set forth criteria for more advanced statistical models to better personalize
prognostic estimates [39]. At the time, no model for localized prostate cancer was felt to be
sufficiently accurate. However, in 2020, the STAR CAP model proposed a new contemporary
pretreatment predictive staging system that meets these criteria [37]. It was developed based
upon multivariate analysis of data from over 19,000 males treated for localized prostate cancer
with surgery or RT and validated in a dataset of over 125,000 males reported to the SEER
database. A point system was assigned for the variables of age, T and N category, Gleason
grade, percent positive prostate biopsy cores, and pretreatment PSA levels; and depending on
the cumulative point total, a stage from IA to IIIC was assigned, with five-year prostate cancer-
specific mortality ranging from 0.1 to 12.4 percent based on stage, and 10-year prostate cancer-
specific mortality ranging from 0.3 to 40 percent. The model was shown to have better
discriminatory value for prostate cancer-specific mortality than either the AJCC 8  edition or the
CAPRA model. The model is available online.

An important point is that all current stratification systems to estimate risk of progression were
based on data from patients who did not undergo MRI or targeted (MRI/US) prostate biopsy. As
this is becoming more of a standard of care internationally, it is believed that the accuracy of
estimating disease risk according to pretreatment assessment will improve over time.

RISK-STRATIFIED APPROACH TO TREATMENT OF ADENOCARCINOMAS

Localized disease — The choice of treatment for an individual patient with a non-high-grade
localized prostatic adenocarcinoma depends on an informed patient decision incorporating

Cambridge prognostic groups [33]●

Others, which are also based on the D'Amico classification [34,35]●

PREDICT Prostate [36]●

International Staging Collaboration for Cancer of the Prostate (STAR CAP) model [37]●

th
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knowledge about the potential advantages and disadvantages associated with each approach,
along with personal preferences. The basic choices are external beam radiation therapy (RT)
with or without brachytherapy, brachytherapy alone, radical prostatectomy, or active
surveillance. The important advantages, disadvantages, and contraindications associated with
each approach are summarized in the tables ( table 5 and table 6 and table 7).

The following treatment options, which are based on the risk stratification provided by the
National Comprehensive Cancer Network (NCCN), are consistent with guidelines from the
American Urological Association/American Society for Radiation Oncology, the American Society
of Clinical Oncology, and the NCCN [2-4,40]. On the other hand, European Society for Medical
Oncology guidelines use a three-tiered approach to risk stratification for the purpose of
treatment selection [5].

Clinically localized, NCCN very low risk — Patients with very low-risk prostate cancer have
disease detected by prostate biopsy based upon serum prostate-specific antigen (PSA) only,
without a detectable abnormality on digital rectal examination or imaging. To be classified as
very low risk, such patients must have a tumor that is in histologic grade group 1 (Gleason score
≤6) on biopsy and a serum PSA <10 ng/mL. Furthermore, the extent of disease within the
prostate must be limited (ie, fewer than three positive biopsy cores, with less than 50 percent
involvement in any one core, and a PSA density less than 0.15 ng/mL/gram) [15,41].

In published guidelines, including those of the NCCN [3], active surveillance is usually
recommended for males with very low-risk disease and a life expectancy >10 years [2,15,40].
However, this approach is associated with a need for close follow-up and may create significant
anxiety, causing many patients to subsequently choose definitive intervention even in the
absence of progressive disease. We consider this to be an appropriate approach in the absence
of certain histologic features (areas of cribriform or intraductal cancer) and low-risk gene
expression profiles for males who meet the biologic criteria of low risk for metastasis and have
psychological comfort with active surveillance. Some males may still choose to be treated (RT or
radical prostatectomy) even in the presence of very low-risk disease. (See "Molecular prognostic
tests for prostate cancer" and "Interpretation of prostate biopsy", section on 'Gleason 8, grade
group 4' and "Interpretation of prostate biopsy", section on 'Presence of a special subtype of
cancer' and "Initial approach to low- and very low-risk clinically localized prostate cancer",
section on 'Active surveillance' and "Active surveillance for males with clinically localized prostate
cancer" and 'Germline testing' above.)

Clinically localized, NCCN low risk — Patients with no palpable tumor in the prostate (ie,
diagnosis based upon needle biopsy only) or limited disease in one lobe of the prostate gland, a
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serum PSA <10 ng/mL, and grade group 1 (Gleason score ≤6) disease are classified has having
low-risk disease ( table 1).

The choice of therapy depends upon an informed patient decision incorporating knowledge
about the potential advantages and disadvantages associated with the different treatment
approaches.

Standard treatment options for these patients include the following:

Although several retrospective reports suggest similar outcomes from these treatments [42,43],
the only data directly comparing these approaches in a large randomized trial come from the
Prostate Testing for Cancer and Treatment (ProtecT) trial being conducted in the United
Kingdom, in which patients were randomly assigned to active surveillance, radical

Active surveillance, with serial monitoring and the initiation of definitive treatment if there
is evidence of progression, is a preferred care option for most males [2]. (See "Initial
approach to low- and very low-risk clinically localized prostate cancer", section on 'Active
surveillance' and "Active surveillance for males with clinically localized prostate cancer".)

●

We consider active surveillance to be an appropriate approach in the absence of certain
histologic features (areas of cribriform or intraductal cancer) and low-risk tissue-based
gene expression profiles for males who meet the biologic criteria of low risk for metastasis
and have psychological comfort with active surveillance. (See 'Germline testing' above.)

Clinicians may offer definitive therapy (radical prostatectomy or RT) to patients who may
have a high probability of progression on active surveillance [2].

●

If chosen, RT may be delivered by either an external beam source or brachytherapy.
(See "Initial approach to low- and very low-risk clinically localized prostate cancer",
section on 'Radiation therapy' and "External beam radiation therapy for localized
prostate cancer" and "Brachytherapy for low-risk or favorable intermediate-risk,
clinically localized prostate cancer".)

•

If chosen, radical prostatectomy may be carried out with either an open or minimally
invasive approach. Lymph node dissection is optional for those with low-risk disease.
For patients managed with radical prostatectomy, the surgical pathology specimen may
result in a change in staging that suggests additional postoperative therapy may
improve the chance for cure. (See "Initial approach to low- and very low-risk clinically
localized prostate cancer", section on 'Radical prostatectomy' and "Radical
prostatectomy for localized prostate cancer".)

•
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prostatectomy, or definitive RT [28,44]. Most of the enrollees had very low- or low-risk disease
(the median PSA was 4.6 ng/mL, 76 percent had a Gleason score of 6, and 76 percent had stage
T1c disease). In the initial report of this trial, there was no significant difference in the 10-year
cancer-specific survival or overall survival rates between the different treatment modalities.
However, there was an increased frequency of metastatic disease and clinical progression with
active surveillance, and there were only a very limited number of deaths related to prostate
cancer.

Detailed results and limitations of the ProtecT trial are discussed separately, as are additional
data supporting the role of active surveillance from large observational series. (See "Initial
approach to low- and very low-risk clinically localized prostate cancer", section on 'ProtecT trial'
and "Active surveillance for males with clinically localized prostate cancer".)

Ablative techniques (cryotherapy, high-intensity ultrasound, photodynamic therapy with an
interstitial laser) have been advocated, but there are inadequate long-term data to consider
these to be standard approaches [2], although high-intensity ultrasound is approved for
prostate ablation in some countries. (See "Initial approach to low- and very low-risk clinically
localized prostate cancer", section on 'Ablation therapy' and "Cryotherapy and other ablative
techniques for the initial treatment of prostate cancer".)

Clinically localized, NCCN intermediate risk — Patients with clinically localized, intermediate-
risk prostate cancer can have more extensive tumor in the prostate (ie, involving more than
one-half of one lobe of the prostate [T2b] or with bilateral disease [T2c] on initial examination or
imaging) but no detectable extraprostatic extension or seminal vesicle involvement ( table 2
and table 3).

Favorable versus unfavorable intermediate-risk disease — According to consensus-
based guidelines from the NCCN [3], intermediate-risk patients are now divided into favorable
and unfavorable subsets as follows:

Favorable intermediate-risk disease:

Unfavorable intermediate-risk disease:

T2b to T2c or●

Gleason score 3+4 = 7 (grade group 2) or●

PSA 10 to 20 ng/mL and●

Percentage of biopsy cores <50 percent●

T2b to T2c or●
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Treatment options for intermediate-risk patients include:

Clinically localized, NCCN high risk — Patients with clinically localized, high-risk prostate
cancer have more extensive disease, based upon the presence of presumed extraprostatic
extension on digital rectal examination (T3a), or are classified as being at high risk because of a
serum PSA ≥20 ng/mL or a grade group of 4 or 5 (Gleason score 8 to 10) ( table 2 and

table 3 and table 1).

Standard treatment options for these patients include:

Gleason score 3+4 = 7 (grade group 2) or Gleason score 4+3 = 7 (grade group 3) or●

PSA 10 to 20 ng/mL●

RT, which may be delivered by an external beam source and/or brachytherapy. Because of
the increased risk of recurrence or disseminated disease, androgen deprivation therapy
(ADT) is recommended as a component of a combined modality approach [2]. Although
patients can be treated with RT alone, the evidence base is less robust than for combined
RT plus ADT. The additional prognostic value derived from tissue-based molecular assays
may help with this decision [45]. (See 'Tissue-based molecular assays' above and "Initial
approach to low- and very low-risk clinically localized prostate cancer", section on
'Radiation therapy' and "External beam radiation therapy for localized prostate cancer"
and "Brachytherapy for low-risk or favorable intermediate-risk, clinically localized prostate
cancer".)

●

Radical prostatectomy with pelvic lymph node dissection, which may be carried out with
either an open or minimally invasive approach. For patients managed with radical
prostatectomy, the presence of adverse pathologic features in the surgical staging
specimen may be an indication for adjuvant (postoperative) RT. (See "Initial approach to
low- and very low-risk clinically localized prostate cancer", section on 'Radical
prostatectomy' and "Radical prostatectomy for localized prostate cancer".)

●

Active surveillance is an option for those with favorable intermediate-risk disease, but
patients should be informed that this comes with a higher risk of developing metastases
compared with definitive treatment [2]. Active surveillance is not indicated for males with
unfavorable intermediate-risk disease. (See "Active surveillance for males with clinically
localized prostate cancer".)

●

RT using an external beam source combined with brachytherapy, or external beam RT
alone. Long-term (18 to 36 months) ADT is generally recommended as well. (See "Initial

●
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Clinically locally advanced or NCCN very high risk — Patients whose initial evaluation
suggests locally advanced disease (T3b or T4 ( table 2)) with seminal vesicle involvement,
tumor fixation, or invasion of adjacent organs are classified as being at very high risk for
progression or recurrence. In addition, patients with a primary Gleason pattern of 5, or with
four or more cores with a Gleason score of 8 to 10 (grade group 4 or 5) are classified as very
high risk. These patients are at high risk for lymph node involvement, and they should all
undergo imaging of the pelvis (computed tomography [CT] or magnetic resonance imaging
[MRI]) prior to treatment.

Biopsy grade group 5 (Gleason score 9 or 10) — Most patients in whom the core biopsies
contain areas with Gleason 5 pattern (ie, an overall Gleason score of 9 or 10, histologic grade
group 5) will present with clinically locally advanced disease. (See 'Clinically locally advanced or
NCCN very high risk' above and "Interpretation of prostate biopsy", section on 'Gleason grading
system'.)

However, a small subset of those with a biopsy histologic grade group of 5 have clinically
localized disease based on the initial evaluation. In a series of 259 males with Gleason score 9 or
10 disease (grade group 5) on core biopsy who subsequently underwent radical prostatectomy,
factors that were useful in predicting more extensive disease at prostatectomy (T3, T4, or lymph
node involvement) included the extent of Gleason 9 or 10 disease in the preoperative biopsy
cores and the presence of perineural invasion [46].

management of regionally localized intermediate-, high-, and very high-risk prostate
cancer and those with clinical lymph node involvement", section on 'Radiation therapy'.)

Radical prostatectomy with extended pelvic lymph node dissection is an option for high-
risk patients without fixation to adjacent organs/tissue. For high-risk patients managed
with radical prostatectomy, the presence of adverse pathologic features in the surgical
staging specimen may be an indication for adjuvant (postoperative) RT, and/or ADT for
those with node-positive disease. (See "Radical prostatectomy for localized prostate
cancer" and "Initial management of regionally localized intermediate-, high-, and very
high-risk prostate cancer and those with clinical lymph node involvement", section on
'Radical prostatectomy'.)

●

Primary ADT alone may be a reasonable approach if males are not candidates for local
definitive therapy (eg, if the patient has a limited life expectancy) and have local symptoms
[2]. (See "Initial management of regionally localized intermediate-, high-, and very high-
risk prostate cancer and those with clinical lymph node involvement", section on 'Males
who are not candidates for definitive local therapy'.)

●
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Patients receiving definitive treatment for prostate cancer with a Gleason score of 9 or 10
(histologic grade group 5) have a worse prognosis than those with a Gleason score of 8
(histologic grade group 4) [7,47,48]. The validation of the new grade group system included
1436 patients with grade group 4 disease and 1014 with grade group 5 disease. On multivariate
analysis, the risk of recurrence was significantly higher for patients with grade group 5 disease
compared with those with grade group 4 disease, both for those treated with radical
prostatectomy and those treated with RT [47].

Treatment options — Treatment options for males with locally advanced or very high-risk
disease include:

External beam RT with long-term ADT. In some cases, the external beam RT may be
combined with brachytherapy to increase the radiation dose to the primary tumor. (See
"External beam radiation therapy for localized prostate cancer".)

●

Radical prostatectomy combined with extended pelvic lymph node dissection may also be
an option for very high-risk patients, especially for younger individuals. (See "Radical
prostatectomy for localized prostate cancer".)

●

In this setting, serum PSA provides important information on whether or not all disease
has been resected and whether further therapy is indicated.

For patients in whom serum PSA is undetectable following definitive surgery, careful
monitoring is indicated, including digital rectal examination and serum PSA every three
to six months. (See "Follow-up surveillance after definitive local treatment for prostate
cancer".)

•

If the PSA fails to fall to undetectable levels or if the PSA subsequently rises, patients
are presumed to have residual or recurrent disease. Such patients should be evaluated
for evidence of metastatic disease, and subsequent therapy is dictated by the results of
that evaluation. (See "Rising serum PSA following local therapy for prostate cancer:
Diagnostic evaluation" and "Rising or persistently elevated serum PSA following radical
prostatectomy for prostate cancer: Management" and "Role of systemic therapy in
patients with a biochemical recurrence after treatment for localized prostate cancer".)

•

The optimal treatment for patients with grade group 5 disease is unclear, and both radical
prostatectomy and RT (external beam RT or external beam RT plus brachytherapy) are
included in some contemporary guidelines [15,49], although it was not specifically
addressed in the year 2022 AUA/ASTRO guidelines [4,40,50]. We tend to prefer external
beam RT plus brachytherapy and long-term ADT for these patients, although

●
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Clinical lymph node involvement — Patients with lymph node involvement are classified as
having stage IV (metastatic) disease in the American Joint Committee on Cancer (AJCC)/Union
for International Cancer Control (UICC) staging system ( table 2 and table 3). Patients with
lymph node metastases diagnosed based upon clinical staging but without distant metastases
are usually treated with definitive RT plus ADT. However, for young males with minimal regional
lymphatic spread suspected, radical prostatectomy as part of a combination strategy that
includes postoperative ADT and/or RT is an option. (See "Initial management of regionally
localized intermediate-, high-, and very high-risk prostate cancer and those with clinical lymph
node involvement", section on 'Clinical evidence of lymph node involvement'.)

Disseminated metastases — The initial approach to the management of disseminated
metastases (M1) and for a detectable or rising serum PSA following treatment in those who are
not candidates for definitive locoregional therapy generally focuses on ADT, with either a so-
called medical orchiectomy (using gonadotropin-releasing hormone) or bilateral orchiectomy. In
some cases, ADT may be combined with docetaxel chemotherapy. (See "Initial systemic therapy
for advanced, recurrent, and metastatic noncastrate (castration-sensitive) prostate cancer" and
"Overview of systemic treatment for advanced, recurrent and metastatic castration-sensitive
prostate cancer and local treatment for patients with metastatic disease".)

prostatectomy may be preferred for younger individuals. The most extensive data come
from a retrospective analysis of 1809 patients, which found that the five-year prostate
cancer-specific mortality rates were lower in those treated with a combination of external
beam RT plus brachytherapy compared with either external beam RT alone or radical
prostatectomy [51]. (See "Initial management of regionally localized intermediate-, high-,
and very high-risk prostate cancer and those with clinical lymph node involvement",
section on 'Patients with grade group 5 disease'.)

Research efforts are looking at the use of multimodal approaches incorporating systemic
therapy and RT in conjunction with surgery to improve outcomes in patients with locally
advanced, high-risk, or metastatic disease either to regional lymph nodes or at
disseminated sites [52]. These approaches can be considered in the context of a formal
clinical trial. (See "Initial management of regionally localized intermediate-, high-, and very
high-risk prostate cancer and those with clinical lymph node involvement", section on 'Role
of chemotherapy'.)

Clinicians should not recommend active surveillance for most males with high-risk
prostate cancer [2,4]. Watchful waiting should only be considered in asymptomatic males
with a limited life expectancy (≤5 years).

●
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HIGH-GRADE, LOW-PSA PROSTATE CANCER

High-grade (Gleason score 8 to 10) prostate cancer with a low prostate-specific antigen (PSA;
≤2.5 mg/mL) appears to comprise a distinct but uncommon subset that includes the small cell
and large cell prostatic neuroendocrine carcinomas [53]. In such cases, the Gleason score is
assigned to the adenocarcinoma component, which in 85 percent of cases, is Gleason >8 [54].
This disease subset typically is aggressive and relatively hormone resistant [55-57]. (See
"Interpretation of prostate biopsy", section on 'Neuroendocrine neoplasms'.)

Although the clinical presentation of these prostate cancers when they present with localized
disease is similar to that of other prostate cancers, metastases often occur early in the natural
history, and symptoms can be due to distant disease. In addition, a range of laboratory
abnormalities have been reported with the small cell variant, including paraneoplastic
syndromes such as Cushing syndrome, peripheral neuropathy, membranous nephropathy, and
hypercalcemia. (See "Clinical manifestations of lung cancer", section on 'Paraneoplastic
phenomena'.)

Important differences in the clinical and prognostic characteristics of these patients are
illustrated by an analysis that included almost 500,000 males with T1-4N0M0 prostate cancer
from the National Cancer Database (NCDB), 136,000 males from the Surveillance, Epidemiology,
and End Results (SEER) database, and genomic data from 4960 males from the Decipher
Genomics Resource Information Database (GRID) [55]:

In the overall NCDB series, 0.7 percent of patients had Gleason 8 to 10 disease and a PSA
≤2.5 ng/dL. Among those with Gleason 8 to 10 disease, 6 percent had a PSA ≤2.5 ng/dL.

●

In the SEER database, prostate cancer-specific mortality was higher for males with a PSA
≤2.5 ng/dL and Gleason 8 to 10 adenocarcinomas compared with the reference group of
those with a PSA 4.1 to 10 ng/dL at diagnosis (hazard ratio [HR] 2.70), and it was similar to
that for males with high-grade disease and a PSA >20 ng/dL (HR 2.56 compared with the
reference group). The adjusted prostate cancer-specific mortality rate at 47 months after
diagnosis was 14 percent in the high-grade, low-PSA subset, compared with 4.9 percent in
those with a PSA >2.5 ng/dL.

●

Among males with high-grade disease and a low PSA treated with radiation therapy, the
use of androgen deprivation therapy was associated with an overall survival benefit for
those with a PSA >2.5 ng/dL but not for those with a PSA ≤2.5 ng/dL.

●
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In patients diagnosed pathologically as having either large cell or small cell neuroendocrine
carcinoma, the prognosis is even worse. As an example, in a series of 241 cases identified from
the SEER database over a 30-year period, 60 percent had metastatic disease at presentation.
The one-, two-, and five-year survival rates for the entire series were 48, 28, and 14 percent,
respectively [58].

The optimal management of patients with high-grade, low-PSA prostate cancer has not been
well defined, and the clinical observations in these patients suggest that the standard approach
to high-risk and very high-risk disease may not be optimal. Additional research will be required
to better categorize this patient subset and define the preferred treatment approach.

QUALITY OF LIFE

For patients being treated for localized prostate cancer, there are substantial differences in the
side effects associated with radical prostatectomy, radiation therapy, and active surveillance
( table 6).

The impact of these factors on quality of life is discussed separately. (See "Initial approach to
low- and very low-risk clinically localized prostate cancer", section on 'Quality of life issues'.)

POST-TREATMENT PREDICTIVE AND PROGNOSTIC TOOLS

In GRID, males with a low PSA and high-grade disease were more likely to have a
neuroendocrine/small cell pattern compared with those with high-grade disease and a PSA
>2.5 ng/dL. (See "Molecular prognostic tests for prostate cancer", section on 'Genomic
classifier (Decipher)'.)

●

For patients with localized disease, treatment is similar to that for other patients with high-
risk or very high-risk disease. (See "Initial management of regionally localized
intermediate-, high-, and very high-risk prostate cancer and those with clinical lymph node
involvement", section on 'Options for high- and very high-risk disease'.)

●

For patients with metastatic disease, there may be an increased role for chemotherapy
using regimens similar to those used for small cell carcinoma of the lung. (See "Extensive-
stage small cell lung cancer: Initial management", section on 'Initial treatment' and
"Chemotherapy in advanced castration-resistant prostate cancer", section on 'Aggressive
prostate cancer variants'.)

●
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As noted above, combining pretreatment clinical, pathologic, and biochemical factors (eg,
serum prostate-specific antigen [PSA] level; Gleason score/grade group; clinical tumor, node,
and metastasis stage ( table 2 and table 3)) allows for risk stratification, a more reliable
prediction of pathologic stage, and an estimation of treatment outcome prior to treatment. (See
'Risk stratification' above.)

Increasingly, models are being developed and validated that can be used to predict
individualized estimates of biochemical (PSA-only) recurrence and prostate cancer-specific
survival [21,59-63] after definitive local treatment of prostate cancer, based on clinicopathologic
factors.

Nomograms may offer advantages over risk tables in terms of increased accuracy, whereas risk
tables may offer increased simplicity in their application. Validated post-treatment nomograms
accessible online can be found using the following links:

Models such as these do not take into account genomic tests or molecular markers. As noted
above, several tissue-based molecular assays have been developed in an effort to improve
decision making in newly diagnosed males considering active surveillance. Uncertainty about
the risk of disease progression could be reduced if such assays provided accurate and
reproducible prognostic or predictive information beyond National Comprehensive Cancer
Network (NCCN) risk group assignment and currently available life expectancy tables and
nomograms. Consensus-based guidelines from the NCCN indicate that males with low- or
favorable intermediate-risk disease may consider the use of Decipher, Oncotype DX Prostate,
Prolaris, or ProMark during initial risk stratification to select optimal candidates for active
surveillance ( table 4) [20]. (See 'Germline testing' above and "Molecular prognostic tests for
prostate cancer".)

SPECIAL CONSIDERATIONS DURING THE COVID-19 PANDEMIC

The COVID-19 pandemic has increased the complexity of cancer care. Important issues include
balancing the risk from delaying cancer treatment versus harm from COVID-19, minimizing the
use of potentially immunosuppressive cancer treatments whenever possible, mitigating the
negative impacts of social distancing during care delivery, and appropriately and fairly
allocating limited health care resources. These and other recommendations for cancer care
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The Palpable Prostate●
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during active phases of the COVID-19 pandemic are discussed separately. (See "COVID-19:
Considerations in patients with cancer".)

SOCIETY GUIDELINE LINKS

Links to society and government-sponsored guidelines from selected countries and regions
around the world are provided separately. (See "Society guideline links: Diagnosis and
management of prostate cancer".)

INFORMATION FOR PATIENTS

UpToDate offers two types of patient education materials, "The Basics" and "Beyond the Basics."
The Basics patient education pieces are written in plain language, at the 5  to 6  grade reading
level, and they answer the four or five key questions a patient might have about a given
condition. These articles are best for patients who want a general overview and who prefer
short, easy-to-read materials. Beyond the Basics patient education pieces are longer, more
sophisticated, and more detailed. These articles are written at the 10  to 12  grade reading
level and are best for patients who want in-depth information and are comfortable with some
medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print
or e-mail these topics to your patients. (You can also locate patient education articles on a
variety of subjects by searching on "patient info" and the keyword(s) of interest.)

SUMMARY AND RECOMMENDATIONS

th th

th th

Beyond the Basics topics (see "Patient education: Prostate cancer treatment; stage I to III
cancer (Beyond the Basics)" and "Patient education: Treatment for advanced prostate
cancer (Beyond the Basics)")

●

Risk stratification●

For purposes of selecting treatment, newly diagnosed prostate cancer is risk stratified
based on digital rectal examination, serum PSA, prostate biopsy, and imaging studies.
In some cases, assessment for germline alterations in homologous recombination DNA
repair genes and tissue-based gene expression classifiers also contributes.

•
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Based on this information patients can be divided into several categories, which
provide the basis for treatment decisions. Numerous pretreatment risk classification
tools are available for prostate cancer; we use the National Comprehensive Cancer
Network stratification scheme, which is outlined in the table ( table 1). (See 'Risk
stratification' above.)

•

Risk-stratified approach to treatment – Patient-clinician shared decision making can
facilitate selecting a treatment that best aligns with the patient's personal values, and it is
recommended in professional society guidelines. (See 'Importance of shared decision
making' above.)

●

Clinically localized, very low-risk prostate cancer – Active surveillance, is a preferred
option for most males with very low-risk disease in the absence of certain histologic
features (areas of cribriform or intraductal cancer) and for individuals who have
psychologic comfort with active surveillance. Definitive local therapy (radiation therapy
[RT], radical prostatectomy) may be offered to select patients who may have a high
probability of progression on active surveillance, and to those who prefer definitive
treatment even in the presence of very low-risk disease. (See 'Clinically localized, NCCN
very low risk' above and "Initial approach to low- and very low-risk clinically localized
prostate cancer", section on 'Very low risk'.)

•

Clinically localized, low-risk prostate cancer – For males with low-risk prostate cancer
and a life expectancy greater than 10 years, definitive therapy (radical prostatectomy,
brachytherapy, or external beam RT) or active surveillance are all appropriate options.
The choice of a specific approach requires a consideration of the benefits and risks
associated with each approach, the patient's individual preferences and comorbidities,
and the histology and gene expression profile of the tumor. (See 'Clinically localized,
NCCN low risk' above and "Initial approach to low- and very low-risk clinically localized
prostate cancer", section on 'Low risk'.)

•

Clinically localized, intermediate-risk prostate cancer – Patients with intermediate-
risk disease are divided into favorable and unfavorable subsets based on the
percentage of positive biopsy cores and the specific Gleason score or grade group
( table 1). (See 'Favorable versus unfavorable intermediate-risk disease' above.)

•

RT and radical prostatectomy are both appropriate options for males with
intermediate-risk disease. Active surveillance is an option for those with favorable
intermediate-risk disease, but patients should be informed that this comes with a
higher risk of developing metastases compared with definitive treatment. Tissue-based
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molecular profiles may improve risk stratification. (See 'Clinically localized, NCCN
intermediate risk' above and 'Tissue-based molecular assays' above.)

Clinically localized, high-risk prostate cancer – Standard treatment options for
clinically localized, high-risk prostate cancer includes external beam RT combined with
brachytherapy and androgen deprivation therapy (ADT), or radical prostatectomy. The
choice of a specific approach requires a consideration of the benefits and risks
associated with each approach, individual preferences and comorbidities, and
estimated life expectancy. (See 'Clinically localized, NCCN high risk' above and "Initial
management of regionally localized intermediate-, high-, and very high-risk prostate
cancer and those with clinical lymph node involvement".)

•

Locally advanced and very high-risk prostate cancer – Tumors with seminal vesicle
involvement (T3b), tumor fixation (T4), or invasion of adjacent organs (T4), as well as
prostate cancers with a primary Gleason pattern of 5 or with four or more cores with a
biopsy grade group of 4 and 5 (Gleason score 8 to 10) are classified as very high risk.

•

Treatment options include external beam RT, with or without brachytherapy, and long-
term ADT, or radical prostatectomy. For patients with biopsy grade group 5 disease, we
prefer external beam RT plus brachytherapy and ADT rather than radical
prostatectomy. (See 'Clinically locally advanced or NCCN very high risk' above and
"Initial management of regionally localized intermediate-, high-, and very high-risk
prostate cancer and those with clinical lymph node involvement".)

Lymph node involvement – Patients with clinical lymph node involvement are usually
treated with definitive RT plus ADT. However, for young males with minimal regional
lymphatic spread suspected, radical prostatectomy as part of a combination strategy
that includes postoperative ADT and/or RT is an option. (See 'Clinical lymph node
involvement' above and "Initial management of regionally localized intermediate-,
high-, and very high-risk prostate cancer and those with clinical lymph node
involvement".)

•

Disseminated disease – The initial approach for patients with disseminated
metastases (M1) generally focuses on ADT, which may be combined with docetaxel.
(See 'Disseminated metastases' above and "Overview of systemic treatment for
advanced, recurrent and metastatic castration-sensitive prostate cancer and local
treatment for patients with metastatic disease".)

•

High-grade, low-PSA prostate cancer – High-grade (Gleason score 8 to 10) prostate
cancer with a low PSA appears to comprise a distinct but uncommon subset that

•
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includes the small cell and large cell prostatic neuroendocrine carcinomas. (See 'High-
grade, low-PSA prostate cancer' above.)

For patients with localized disease, treatment is similar to that for other patients
with high-risk or very high-risk disease. (See "Initial management of regionally
localized intermediate-, high-, and very high-risk prostate cancer and those with
clinical lymph node involvement", section on 'Options for high- and very high-risk
disease'.)

-

For patients with metastatic disease, there may be a role for chemotherapy using
regimens similar to those used for small cell carcinoma of the lung. (See
"Extensive-stage small cell lung cancer: Initial management", section on 'Initial
treatment' and "Chemotherapy in advanced castration-resistant prostate cancer",
section on 'Aggressive prostate cancer variants'.)

-

https://www.wolterskluwer.com/en/know/clinical-effectiveness-terms
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/1
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/2
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/4
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/5
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/6
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/7
https://www.uptodate.com/contents/initial-management-of-regionally-localized-intermediate-high-and-very-high-risk-prostate-cancer-and-those-with-clinical-lymph-node-involvement?sectionName=Options%20for%20high-%20and%20very%20high-risk%20disease&search=prostate%20cancer%20treatment&topicRef=6943&anchor=H21650349&source=see_link#H21650349
https://www.uptodate.com/contents/extensive-stage-small-cell-lung-cancer-initial-management?sectionName=INITIAL%20TREATMENT&search=prostate%20cancer%20treatment&topicRef=6943&anchor=H2289997554&source=see_link#H2289997554
https://www.uptodate.com/contents/chemotherapy-in-advanced-castration-resistant-prostate-cancer?sectionName=Aggressive%20prostate%20cancer%20variants&search=prostate%20cancer%20treatment&topicRef=6943&anchor=H2288840771&source=see_link#H2288840771


8. D'Amico AV, Whittington R, Malkowicz SB, et al. Clinical utility of the percentage of positive
prostate biopsies in defining biochemical outcome after radical prostatectomy for patients
with clinically localized prostate cancer. J Clin Oncol 2000; 18:1164.

9. Lee AK, Schultz D, Renshaw AA, et al. Optimizing patient selection for prostate
monotherapy. Int J Radiat Oncol Biol Phys 2001; 49:673.

10. D'Amico AV, Schultz D, Silver B, et al. The clinical utility of the percent of positive prostate
biopsies in predicting biochemical outcome following external-beam radiation therapy for
patients with clinically localized prostate cancer. Int J Radiat Oncol Biol Phys 2001; 49:679.

11. Grossfeld GD, Latini DM, Lubeck DP, et al. Predicting disease recurrence in intermediate
and high-risk patients undergoing radical prostatectomy using percent positive biopsies:
results from CaPSURE. Urology 2002; 59:560.

12. D'Amico AV, Keshaviah A, Manola J, et al. Clinical utility of the percentage of positive
prostate biopsies in predicting prostate cancer-specific and overall survival after
radiotherapy for patients with localized prostate cancer. Int J Radiat Oncol Biol Phys 2002;
53:581.

13. Freedland SJ, Aronson WJ, Csathy GS, et al. Comparison of percentage of total prostate
needle biopsy tissue with cancer to percentage of cores with cancer for predicting PSA
recurrence after radical prostatectomy: results from the SEARCH database. Urology 2003;
61:742.

14. Greene KL, Elkin EP, Karapetian A, et al. Prostate biopsy tumor extent but not location
predicts recurrence after radical prostatectomy: results from CaPSURE. J Urol 2006; 175:125.

15. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology. H
ead and neck cancer. Version 1.2021. Available at: https://www.nccn.org/professionals/phys
ician_gls/ https://www.nccn.org/professionals/physician_gls/ (Accessed on January 29, 202
0).

16. Na R, Zheng SL, Han M, et al. Germline Mutations in ATM and BRCA1/2 Distinguish Risk for
Lethal and Indolent Prostate Cancer and are Associated with Early Age at Death. Eur Urol
2017; 71:740.

17. Wu Y, Yu H, Zheng SL, et al. A comprehensive evaluation of CHEK2 germline mutations in
men with prostate cancer. Prostate 2018; 78:607.

18. Carter HB, Helfand B, Mamawala M, et al. Germline Mutations in ATM and BRCA1/2 Are
Associated with Grade Reclassification in Men on Active Surveillance for Prostate Cancer.
Eur Urol 2019; 75:743.

https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/8
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/9
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/10
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/11
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/12
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/13
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/14
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/16
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/17
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/18


19. Eggener SE, Rumble RB, Armstrong AJ, et al. Molecular Biomarkers in Localized Prostate
Cancer: ASCO Guideline. J Clin Oncol 2020; 38:1474.

20. NCCN Clinical Practice Guidelines in Oncology. Available at: https://www.nccn.org/professio
nals/physician_gls/default.aspx (Accessed on August 27, 2019).

21. Cooperberg MR, Hilton JF, Carroll PR. The CAPRA-S score: A straightforward tool for
improved prediction of outcomes after radical prostatectomy. Cancer 2011; 117:5039.

22. Caster JM, Falchook AD, Hendrix LH, Chen RC. Risk of Pathologic Upgrading or Locally
Advanced Disease in Early Prostate Cancer Patients Based on Biopsy Gleason Score and
PSA: A Population-Based Study of Modern Patients. Int J Radiat Oncol Biol Phys 2015;
92:244.

23. Winters BR, Wright JL, Holt SK, et al. Extreme Gleason Upgrading From Biopsy to Radical
Prostatectomy: A Population-based Analysis. Urology 2016; 96:148.

24. Klein EA, Santiago-Jiménez M, Yousefi K, et al. Molecular Analysis of Low Grade Prostate
Cancer Using a Genomic Classifier of Metastatic Potential. J Urol 2017; 197:122.

25. Jayadevappa R, Chhatre S, Gallo JJ, et al. Patient-Centered Preference Assessment to
Improve Satisfaction With Care Among Patients With Localized Prostate Cancer: A
Randomized Controlled Trial. J Clin Oncol 2019; 37:964.

26. Berry DL, Hong F, Blonquist TM, et al. Decision Support with the Personal Patient Profile-
Prostate: A Multicenter Randomized Trial. J Urol 2018; 199:89.

27. Wallis CJD, Zhao Z, Huang LC, et al. Association of Treatment Modality, Functional
Outcomes, and Baseline Characteristics With Treatment-Related Regret Among Men With
Localized Prostate Cancer. JAMA Oncol 2022; 8:50.

28. Donovan JL, Hamdy FC, Lane JA, et al. Patient-Reported Outcomes after Monitoring,
Surgery, or Radiotherapy for Prostate Cancer. N Engl J Med 2016; 375:1425.

29. Hoffman KE, Penson DF, Zhao Z, et al. Patient-Reported Outcomes Through 5 Years for
Active Surveillance, Surgery, Brachytherapy, or External Beam Radiation With or Without
Androgen Deprivation Therapy for Localized Prostate Cancer. JAMA 2020; 323:149.

30. D'Amico AV, Whittington R, Malkowicz SB, et al. Biochemical outcome after radical
prostatectomy, external beam radiation therapy, or interstitial radiation therapy for
clinically localized prostate cancer. JAMA 1998; 280:969.

31. Kattan MW, Eastham JA, Stapleton AM, et al. A preoperative nomogram for disease
recurrence following radical prostatectomy for prostate cancer. J Natl Cancer Inst 1998;
90:766.

https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/19
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/21
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/22
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/23
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/24
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/25
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/26
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/27
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/28
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/29
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/30
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/31


32. Mottet N, van den Bergh RCN, Briers E, et al. EAU-EANM-ESTRO-ESUR-SIOG Guidelines on
Prostate Cancer-2020 Update. Part 1: Screening, Diagnosis, and Local Treatment with
Curative Intent. Eur Urol 2021; 79:243.

33. Gnanapragasam VJ, Lophatananon A, Wright KA, et al. Improving Clinical Risk Stratification
at Diagnosis in Primary Prostate Cancer: A Prognostic Modelling Study. PLoS Med 2016;
13:e1002063.

34. Graham J, Kirkbride P, Cann K, et al. Prostate cancer: summary of updated NICE guidance.
BMJ 2014; 348:f7524.

35. Lukka H, Warde P, Pickles T, et al. Controversies in prostate cancer radiotherapy: consensus
development. Can J Urol 2001; 8:1314.

36. Thurtle DR, Greenberg DC, Lee LS, et al. Individual prognosis at diagnosis in nonmetastatic
prostate cancer: Development and external validation of the PREDICT Prostate
multivariable model. PLoS Med 2019; 16:e1002758.

37. Dess RT, Suresh K, Zelefsky MJ, et al. Development and Validation of a Clinical Prognostic
Stage Group System for Nonmetastatic Prostate Cancer Using Disease-Specific Mortality
Results From the International Staging Collaboration for Cancer of the Prostate. JAMA
Oncol 2020; 6:1912.

38. Zelic R, Garmo H, Zugna D, et al. Predicting Prostate Cancer Death with Different
Pretreatment Risk Stratification Tools: A Head-to-head Comparison in a Nationwide Cohort
Study. Eur Urol 2020; 77:180.

39. Kattan MW, Hess KR, Amin MB, et al. American Joint Committee on Cancer acceptance
criteria for inclusion of risk models for individualized prognosis in the practice of precision
medicine. CA Cancer J Clin 2016; 66:370.

40. Eastham JA, Auffenberg GB, Barocas DA, et al. Clinically Localized Prostate Cancer:
AUA/ASTRO Guideline, Part II: Principles of Active Surveillance, Principles of Surgery, and
Follow-Up. J Urol 2022; 208:19.

41. Spratt DE, Zhang J, Santiago-Jiménez M, et al. Development and Validation of a Novel
Integrated Clinical-Genomic Risk Group Classification for Localized Prostate Cancer. J Clin
Oncol 2018; 36:581.

42. Grimm P, Billiet I, Bostwick D, et al. Comparative analysis of prostate-specific antigen free
survival outcomes for patients with low, intermediate and high risk prostate cancer
treatment by radical therapy. Results from the Prostate Cancer Results Study Group. BJU Int
2012; 109 Suppl 1:22.

https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/32
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/33
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/34
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/35
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/36
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/37
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/38
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/39
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/40
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/41
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/42


43. Goy BW, Burchette R, Soper MS, et al. Ten-Year Treatment Outcomes of Radical
Prostatectomy Vs External Beam Radiation Therapy Vs Brachytherapy for 1503 Patients
With Intermediate-risk Prostate Cancer. Urology 2020; 136:180.

44. Hamdy FC, Donovan JL, Lane JA, et al. 10-Year Outcomes after Monitoring, Surgery, or
Radiotherapy for Localized Prostate Cancer. N Engl J Med 2016; 375:1415.

45. Berlin A, Murgic J, Hosni A, et al. Genomic Classifier for Guiding Treatment of Intermediate-
Risk Prostate Cancers to Dose-Escalated Image Guided Radiation Therapy Without
Hormone Therapy. Int J Radiat Oncol Biol Phys 2019; 103:84.

46. Ellis CL, Partin AW, Han M, Epstein JI. Adenocarcinoma of the prostate with Gleason score 9-
10 on core biopsy: correlation with findings at radical prostatectomy and prognosis. J Urol
2013; 190:2068.

47. Tsao CK, Gray KP, Nakabayashi M, et al. Patients with Biopsy Gleason 9 and 10 Prostate
Cancer Have Significantly Worse Outcomes Compared to Patients with Gleason 8 Disease. J
Urol 2015; 194:91.

48. Kishan AU, Wang X, Seiferheld W, et al. Association of Gleason Grade With Androgen
Deprivation Therapy Duration and Survival Outcomes: A Systematic Review and Patient-
Level Meta-analysis. JAMA Oncol 2019; 5:91.

49. EAU - ESTRO - SIOG Guidelines on Prostate Cancer. Available at: https://uroweb.org/wp-con
tent/uploads/EAU-Guidelines-Prostate-Cancer-2016.pdf.

50. Eastham JA, Auffenberg GB, Barocas DA, et al. Clinically Localized Prostate Cancer:
AUA/ASTRO Guideline. Part III: Principles of Radiation and Future Directions. J Urol 2022;
208:26.

51. Kishan AU, Cook RR, Ciezki JP, et al. Radical Prostatectomy, External Beam Radiotherapy, or
External Beam Radiotherapy With Brachytherapy Boost and Disease Progression and
Mortality in Patients With Gleason Score 9-10 Prostate Cancer. JAMA 2018; 319:896.

52. O'Shaughnessy MJ, McBride SM, Vargas HA, et al. A Pilot Study of a Multimodal Treatment
Paradigm to Accelerate Drug Evaluations in Early-stage Metastatic Prostate Cancer. Urology
2017; 102:164.

53. Kim DW, Chen MH, Wu J, et al. Prostate-specific antigen levels of ≤4 and >4 ng/mL and risk
of prostate cancer-specific mortality in men with biopsy Gleason score 9 to 10 prostate
cancer. Cancer 2021; 127:2222.

54. Epstein JI, Amin MB, Evans, et al. Neuroendocrine tumors. In: WHO Classification of Tumour
s of the Urinary System and Male Genital Organs, 4th, Moch H, Humphrey PA, Ulbright TM,
Reuter VE (Eds), IARC, Lyon, France 2016. p.172.

https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/43
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/44
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/45
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/46
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/47
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/48
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/50
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/51
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/52
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/53


55. Mahal BA, Yang DD, Wang NQ, et al. Clinical and Genomic Characterization of Low-Prostate-
specific Antigen, High-grade Prostate Cancer. Eur Urol 2018; 74:146.

56. Aggarwal R, Zhang T, Small EJ, Armstrong AJ. Neuroendocrine prostate cancer: subtypes,
biology, and clinical outcomes. J Natl Compr Canc Netw 2014; 12:719.

57. Epstein JI, Amin MB, Beltran H, et al. Proposed morphologic classification of prostate cancer
with neuroendocrine differentiation. Am J Surg Pathol 2014; 38:756.

58. Deorah S, Rao MB, Raman R, et al. Survival of patients with small cell carcinoma of the
prostate during 1973-2003: a population-based study. BJU Int 2012; 109:824.

59. Walz J, Chun FK, Klein EA, et al. Nomogram predicting the probability of early recurrence
after radical prostatectomy for prostate cancer. J Urol 2009; 181:601.

60. Memorial Sloan Kettering Cancer Center. Prostate cancer nomograms. https://www.mskcc.
org/cancer-care/adult/prostate/prediction-tools (Accessed on August 13, 2019).

61. Gabriele D, Jereczek-Fossa BA, Krengli M, et al. Beyond D'Amico risk classes for predicting
recurrence after external beam radiotherapy for prostate cancer: the Candiolo classifier.
Radiat Oncol 2016; 11:23.

62. Leyh-Bannurah SR, Dell'Oglio P, Zaffuto E, et al. Assessment of Oncological Outcomes After
Radical Prostatectomy According to Preoperative and Postoperative Cancer of the Prostate
Risk Assessment Scores: Results from a Large, Two-center Experience. Eur Urol Focus 2019;
5:568.

63. Beesley LJ, Morgan TM, Spratt DE, et al. Individual and Population Comparisons of Surgery
and Radiotherapy Outcomes in Prostate Cancer Using Bayesian Multistate Models. JAMA
Netw Open 2019; 2:e187765.

Topic 6943 Version 61.0

https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/55
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/56
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/57
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/58
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/59
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/61
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/62
https://www.uptodate.com/contents/localized-prostate-cancer-risk-stratification-and-choice-of-initial-treatment/abstract/63


GRAPHICS

Risk stratification schema for localized prostate cancer, according to the
National Comprehensive Cancer Network (NCCN)

Risk group Clinical/pathologic features

Very low T1c AND
Grade group 1 AND
PSA <10 ng/mL AND
Fewer than 3 prostate biopsy fragments/cores positive, ≤50% cancer in each
fragment/core AND
PSA density <0.15 ng/mL/g

Low T1 to T2a AND
Grade group 1 AND
PSA <10 ng/mL AND
Does not qualify for very low risk

Favorable
intermediate

No high or very high risk features
No more than one intermediate risk factor:

T2b to T2c OR
Grade group 2 or 3 
PSA 10 to 20 ng/mL

AND

Grade group 1 or 2
AND

Percentage of positive biopsy cores <50%

Unfavorable
intermediate

No high or very high risk features
Two or three of the intermediate risk factors:

T2b to T2c
Grade group 2 or 3
PSA 10 to 20 ng/mL

AND/OR

Grade group 3
AND/OR

≥50% of positive biopsy cores

High No very high risk features
AND

T3a OR



Grade group 4 or 5 OR
PSA >20 ng/mL

Very high T3b to T4 OR
Primary Gleason pattern 5 OR
Two or three high-risk features OR
>4 cores with Grade group 4 or 5

PSA: prostate-specific antigen.

Adapted from: NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®): Prostate Cancer. Version 4.2018.
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Prostate cancer TNM staging AJCC UICC 8th edition

Primary tumor (T)

Clinical T (cT)

T category T criteria

TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

T1 Clinically inapparent tumor that is not palpable

T1a Tumor incidental histologic finding in 5% or less of tissue resected

T1b Tumor incidental histologic finding in more than 5% of tissue
resected

T1c Tumor identified by needle biopsy found in one or both sides, but
not palpable

T2 Tumor is palpable and confined within prostate

T2a Tumor involves one-half of one side or less

T2b Tumor involves more than one-half of one side but not both sides

T2c Tumor involves both sides

T3 Extraprostatic tumor that is not fixed or does not invade adjacent
structures

T3a Extraprostatic extension (unilateral or bilateral)

T3b Tumor invades seminal vesicle(s)

T4 Tumor is fixed or invades adjacent structures other than seminal
vesicles such as external sphincter, rectum, bladder, levator
muscles, and/or pelvic wall

Pathological T (pT)

T category T criteria

T2 Organ confined

T3 Extraprostatic extension

T3a Extraprostatic extension (unilateral or bilateral) or microscopic
invasion of bladder neck

T3b Tumor invades seminal vesicle(s)

T4 Tumor is fixed or invades adjacent structures other than seminal
vesicles such as external sphincter, rectum, bladder, levator
muscles, and/or pelvic wall



NOTE: There is no pathological T1 classification. 
NOTE: Positive surgical margin should be indicated by an R1 descriptor, indicating residual
microscopic disease.

Regional lymph nodes (N)

N category N criteria

NX Regional nodes were not assessed

N0 No positive regional nodes

N1 Metastases in regional node(s)

Distant metastasis (M)

M category M criteria

M0 No distant metastasis

M1 Distant metastasis

M1a Nonregional lymph node(s)

M1b Bone(s)

M1c Other site(s) with or without bone disease

NOTE: When more than one site of metastasis is present, the most advanced category is used. M1c
is most advanced.

Prostate-specific antigen (PSA)

PSA values are used to assign this category.

PSA values

<10

≥10 <20

<20

≥20

Any value

Histologic grade group (G)

Recently, the Gleason system has been compressed into so-called Grade Groups.

Grade Group Gleason score Gleason pattern

1 ≤6 ≤3+3

2 7 3+4

3 7 4+3

4 8 4+4, 3+5, or 5+3



5 9 or 10 4+5, 5+4, or 5+5

TNM: tumor, node, metastasis; AJCC: American Joint Committee on Cancer; UICC: Union for
International Cancer Control.

Used with permission of the American College of Surgeons, Chicago, Illinois. The original source for this information is the
AJCC Cancer Staging Manual, Eighth Edition (2017) published by Springer International Publishing. Corrected at 4th printing,
2018.
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Pathologic staging of prostate cancer

Radical prostatectomy allows the determination of the extent of cancer in the
prostate gland, prostate capsule, seminal vesicle, and lymph nodes because
these tissues are removed and examined under the microscope. The
likelihood of remaining disease free at 10 years following prostatectomy is
related to the extent of capsular penetration, whether the cancer is specimen
confined, and whether there is evidence of positive margins.

Adapted with permission from Garnick, M, Patient's Guide to Prostate Cancer, Penguin, New
York, 1999, p. 45.
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Prostate cancer TNM prognostic stage groups AJCC UICC 8th edition

When T is... And N is... And M is... And PSA is... And Grade
Group is...

Then the
stage group
is...

cT1a-c, cT2a N0 M0 <10 1 I

pT2 N0 M0 <10 1 I

cT1a-c, cT2a,
pT2

N0 M0 ≥10 <20 1 IIA

cT2b-c N0 M0 <20 1 IIA

T1-2 N0 M0 <20 2 IIB

T1-2 N0 M0 <20 3 IIC

T1-2 N0 M0 <20 4 IIC

T1-2 N0 M0 ≥20 1-4 IIIA

T3-4 N0 M0 Any 1-4 IIIB

Any T N0 M0 Any 5 IIIC

Any T N1 M0 Any Any IVA

Any T Any N M1 Any Any IVB

NOTE: When either PSA or Grade Group is not available, grouping should be determined by T
category and/or either PSA or Grade Group as available.

TNM: tumor, node, metastasis; AJCC: American Joint Committee on Cancer; UICC: Union for
International Cancer Control; PSA: prostate-specific antigen.

Used with permission of the American College of Surgeons, Chicago, Illinois. The original source for this information is the
AJCC Cancer Staging Manual, Eighth Edition (2017) published by Springer International Publishing. Corrected at 4th printing,
2018.
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Molecular biomarker prognostic assays commercially available for use in
males with clinically localized prostate cancer

Test(s) Company
List

price*
(USD)

Sample
requirement

Clinical
utility/intended

use
Comments

Decipher Biopsy
and Decipher
Postoperative

Decipher
Biosciences
(formally
Genome Dx)

$5150 FFPE tissue
from prostate
biopsy, or

Categorize patients
into low/high risk
to stratify patients
to surveillance
versus treatment
(and intensity of
treatment)

Evaluates
mRNA
expression
levels of 22
genes from
FFPE tissue;
generates
score from 0 to
1.0

Prostate tissue
after RP

Postprostatectomy
for patients with
adverse pathologic
features to guide
whether
surveillance,
adjuvant therapy,
or salvage therapy
may be warranted

Oncotype Dx GPS Genomic
Health

$4520 Tumor tissue
from original
biopsy in
neutral
buffered
formalin;
prostatectomy
specimens not
accepted

Biopsy-based
likelihood of
adverse pathologic
features (grade
group ≥3 or
extracapsular
extension); identify
those who may
benefit from
surveillance versus
treatment

GPS ranges
from 0 to 100
based on
mRNA
expression of
17 genes
across 4
pathways

Prolaris Biopsy
and Prolaris
Postprostatectomy

Myriad
Genetic
Laboratories

$3900 FFPE tissue
from prostate
tumor biopsy
or
prostatectomy
specimens

Aggressiveness of
cancer; provides a
10-year risk of
metastasis after
definitive therapy,
and disease-
specific mortality
under conservative
management

mRNA
expression of
cell-cycle
progression
genes is used
to calculate the
score; clinical
factors are
subsequently



added for risk
assessment

ProMark,
Proteomic
Prognostic test for
prostate cancer

MetaMark $3900 Requires tissue
collected with
patented
biopsy kit
available from
MetaMark

Uses automated
image recognition
technology to
determine the
likelihood of grade
group ≥2 or stage
≥T3b

Expression of 8
proteins; uses
automated
image
recognition
technology to
generate a
score from 1 to
100 indicating
the
aggressiveness
of prostate
cancer

FFPE: formalin fixed, paraffin embedded; RP: radical prostatectomy; mRNA: messenger RNA; GPS:
Genomic Prostate Score.

* Cost was not available on the website and was therefore obtained by contacting sales team or
customer support for each company during the week of April 22, 2019. List prices do not necessarily
reflect prices paid by Medicare or out of pocket by patients, or other discounted rates.

From: Eggener SE, Rumble RB, Armstrong AJ, et al. Molecular Biomarkers in Localized Prostate Cancer: ASCO Guideline. J Clin
Oncol 2019; 38:1474. DOI: 10.1200/JCO.19.02768. Copyright © 2019 American Society of Clinical Oncology. Reproduced with
permission from Wolters Kluwer Health. Unauthorized reproduction of this material is prohibited.
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The advantages of the main treatment options for early prostate cancer

External beam radiation therapy (EBRT)

Effective long-term cancer control with high-dose treatments

Very low risk of urinary incontinence

Available for cure of patients over a wide range of ages and in those with significant comorbidity

Brachytherapy

Cancer control rates appear equal to surgery and EBRT for organ-confined tumors

Quicker than EBRT (single treatment)

Available for cure of patients over a wide range of ages and in those with some comorbidity

Radical prostatectomy

Effective long-term cancer control

Predictions of prognosis can be more precise based on pathologic features in specimen

Pelvic lymph node dissection is possible through the same incision

PSA failure is easy to detect

Active surveillance

Reduces overtreatment

Avoids or postpones treatment-associated complications

Has no effect on work or social activities

PSA: prostate-specific antigen.

Modified from: Vogelzang NJ, Scardino PT, Shipley WU, et al. Comprehensive textbook of genitourinary oncology, 3rd Edition,
Lippincott Williams & Wilkins 2005.
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The disadvantages of the main treatment options for early prostate cancer

External beam radiation therapy

Significant risk of erectile dysfunction

Lack of lymph node removed; late rectal symptoms more common than with brachytherapy or
radical prostatectomy

Knowledge of possible metastasis to lymph nodes is not available

Up to one-half of patients have some temporary bladder or bowel symptoms during treatment

Brachytherapy

Significant risk of erectile dysfunction

Lack of lymph node removed; knowledge of possible metastasis to lymph nodes is not available

Up to one-half of patients have some temporary bladder or bowel symptoms with treatment; there
may be exacerbation of preexisting lower urinary tract obstructive symptoms

Radical prostatectomy

Significant risk of erectile dysfunction

Risk of operative morbidity

Low risk of long-term incontinence

Active surveillance

Tumor may progress beyond the possibility for cure

Later treatment may result in more side effects

Living with untreated cancer may cause anxiety

Need for follow-up MRI and prostate biopsies to assess for progression

Modified from: Vogelzang NJ, Scardino PT, Shipley WU, et al. Comprehensive textbook of genitourinary oncology, 3rd Edition,
Lippincott Williams & Wilkins 2005.
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Relative contraindications to the main treatment options for early prostate
cancer

External beam radiation therapy

Previous pelvic irradiation

Active inflammatory disease of the rectum

Very low bladder capacity

Chronic moderate or severe diarrhea from any cause

Brachytherapy

Previous pelvic irradiation

Large-volume gland

Marked voiding symptoms

Large or high-grade tumor burdens*

Chronic moderate or severe diarrhea

Active inflammatory disease of the rectum

Radical prostatectomy

Higher medical operative risk

Neurogenic bladder

Active surveillance

Patients with high prostate cancer anxiety

High-grade tumors (>Gleason 6); not stage T1c

Prolonged expected survival

* Brachytherapy may be indicated in combination with external beam radiation therapy.

Modified from: Vogelzang NJ, Scardino PT, Shipley WU, et al. Comprehensive textbook of genitourinary oncology, 3rd Edition.
Lippincott Williams & Wilkins 2005.
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