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Abstract

Purpose: To survey urologic clinicians regarding interpretation of and practice patterns in
relation to emerging aspects of prostate cancer grading, including quantification of high-grade
disease, cribriform/intraductal carcinoma, and impact of MRI-targeted needle biopsy.

Materials and Methods: The Genitourinary Pathology Society (GUPS) distributed a survey to
urology and urologic oncology-focused societies and hospital departments. 834 responses were
collected and analyzed using descriptive statistics.

Results: 80% of survey participants use quantity of Gleason pattern 4 on needle biopsy for
clinical decisions, less frequently with higher Grade Groups. 50% interpret “tertiary” grade as

a minor/<5% component. 70% of respondents would prefer per core grading as well as a global/
overall score per set of biopsies, but 70% would consider highest Gleason score in any single
core as the grade for management. 75% utilize Grade Group terminology in patient discussions.
For 45%, cribriform pattern would affect management, while for 70% the presence of intraductal
carcinoma would preclude active surveillance.

Conclusions: This survey of practice patterns in relationship to prostate cancer grading
highlights similarities and differences between contemporary pathology reporting and its clinical
application. As utilization of Gleason pattern 4 quantification, minor tertiary pattern, cribriform/
intraductal carcinoma, and the incorporation of MRI-based strategies evolve, these findings may
serve as a basis for more nuanced communication and guide research efforts involving pathologists
and clinicians.
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Introduction

The Gleason grading system for prostate cancer (PCa) has evolved with several important
modifications in the past two decades [1-2]. The Genitourinary Pathology Society (GUPS)
is a global organization formed in 2018, to advance the care of patients with urologic
diseases. GUPS has recently addressed emerging areas in PCa grading from a pathology
perspective [3]. Herein, we report results of an international GUPS clinician survey to
evaluate emerging PCa grading issues.

Materials and Methods

A GUPS survey on clinical PCa practice patterns was formulated using an online software
(SurveyMonkey Inc.; San Mateo, California, USA) and circulated to PCa-focused clinicians
through distribution lists of the American Society of Radiation Oncology, Chesapeake
Urology, European Association of Urology, European Society of Radiotherapy & Oncology,
NRG Oncology, Society of Urological Oncology, Urological Society of Australia and New
Zealand, as well as to clinicians at GUPS members’ institutions. We attempted to enlist
additional urological/radiation oncology societies, but some did not allow membership
surveys. The 25 survey questions are listed in Supplemental Table 1. The survey assessed
participant demographics and their interpretation of and practice patterns regarding PCa,
related to: a) Gleason pattern 4 (GP4) quantification, b) “tertiary” grading patterns at
radical prostatectomy (RP), c) global/overall grading, d) grading of magnetic resonance
imaging (MRI)-targeted needle biopsy (NBXx), and e) cribriform/intraductal carcinoma.
Specialty-specific data is not presented from respondents other than urologists and radiation
oncologists due to limited numbers; geographic differences are only presented when
substantive. Results were reported using descriptive statistics.

3. Results

The survey generated 834 responses, with varying tallies for individual questions. Figure 1
summarizes the demographic information. More than 90% of respondents chose Urology
(70%) or Radiation Oncology (22%) as their medical specialty, and most respondents
practiced in Europe (40%) or the United States (31%). The distribution of years in practice
ranged from 14% with <5 years to 35% with >20 years; 90% practiced either in university
(academic) hospitals (62%) or in private practices (28%). Select clinical survey responses
are summarized in Tables 1-2.

3.1 Quantification of Gleason Pattern 4 on Needle Biopsy

The vast majority (80%) utilized extent of GP4 on NBx for clinical decisions, although they
were equally divided on their preferred metric: maximum extent GP4 in any one part vs.
overall extent GP4 in all parts combined [44% each; 204/460 vs. 202/460, respectively].
44% of respondents found reporting GP4 in 10% increments most useful for patient
counseling or management, while 49% favored reporting percent GP4 in quartiles. When

at least one NBx part had Grade Group 3 or 4 PCa, 51% and 30%, respectively, found it
valuable to know the extent of GP4 in lower grade parts. These reported practice patterns
were similar among medical subspecialties (Table 1).
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3.2 Quantification of Gleason Pattern 4 and “Tertiary” Grading Patterns in RP Specimens

Approximately one-half of respondents (53%) found it valuable to know the extent of GP4
in RP specimens with Grade Groups 2-3. Clinicians were equally divided as to whether the
3"d most common pattern (tertiary) had to be “minor” (i.e., <5%) or could be “any amount”.
In RP specimens with Grade Groups 2-3, 43% responded that a minor (<5%) component
of Gleason pattern 5, along with other clinicopathologic parameters, may determine timing
and nature of postoperative therapy. Practice patterns regarding quantification of GP4 and
“tertiary” grading patterns in RP specimens were similar among medical subspecialties
(Table 1).

3.3 Global/Overall Grading

In systematic NBx with different Grade Groups in different biopsy parts, 68% (373/552)
preferred — in addition to individual grade per part — a global/overall score for the entire case
(Europe/Canada/Australia/New Zealand: 75%; USA: 54%). Nonetheless, 69% (380/552)
considered highest Grade Group in any part to be the overall Grade Group/Gleason score
(GS) for treatment purposes. A minority wanted a global/overall grade based on averaging
all parts (14%) or derived by adding the most common and highest-grade patterns in the case
(14%).

3.4 Grading of MRI-targeted Needle Biopsy

In MRI-targeted NBx showing multiple positive cores with different grades, 76% (418/552)
felt that pathologists should grade each individual positive core in each MRI-targeted area
separately, while the remainder (24%) favored a grade averaged from all positive cores
from a given target. For cases with positive cores in both systemic and MRI-targeted

NBX, approximately one-third favored each of the following: a) grade each part separately
and give a global/overall score for the case; b) grade each part separately and give

separate global/overall scores for systematic and MRI-targeted NBx; and c) grade each part
separately and do not assign a global/overall score.

3.5 Terminology of Grading

Respondents utilize the following terminology with patients: GS only: 25% (141/552),
Grade Groups only: 7% (38/552), or both GS and Grade Groups: 68% (373/552).

3.6 Cribriform and Intraductal Carcinoma and Their Impact on Active Surveillance (AS)

The biggest differences among medical specialties were in dealing with cribriform
carcinoma (Table 2). In NBx Grade Groups 2-3, 44% considered cribriform pattern 4

to affect patient counseling/management (Urology: 50%, Radiation Oncology: 24%). 57%
(315/552) of respondents would consider AS in men with Grade Group 2 with a >10-

year life expectancy (Urology: 66%, Radiation Oncology: 50%); however, for 63% of
these clinicians, cribriform pattern 4 would impact this decision (Urology: 71%, Radiation
Oncology: 34%).

Similarly, 71% would not recommend AS for an otherwise suitable candidate, if the NBx
showed intraductal carcinoma. In NBx with coexisting intraductal carcinoma and Grade
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Group 1 carcinoma, 65% would not repeat NBx to look for higher grade PCa. In biopsies
with intraductal carcinoma and Grade Groups 2-5 cancer, 69% responded that intraductal
carcinoma would not affect therapy selection. With only intraductal carcinoma on NBx,
respondents were evenly divided (45% each; 242/534 and 239/534) on whether to proceed
with definitive therapy vs. perform repeat NBx to look for invasive PCa.

4. Discussion

A recent GUPS manuscript provided recommendations for pathologists dealing with
emerging areas in PCa grading [3]; understanding the clinical perspective is equally
important. In contrast to prior pathology-generated clinician surveys, which were narrow
in scope and/or targeted clinicians in limited geographies [4—6], the current international
survey evaluated clinician viewpoints regarding evolving PCa grading issues. This work
aimed to: 1) better understand the use of PCa grading in clinical practice, and 2) serve

as a baseline for improved communication between pathologists and clinicians, and hence,
improved patient management. While a significant number of participants did not answer
all questions, a limitation observed in surveys with > 10 questions, this report reflects

the largest survey of diverse urological clinicians relating to contemporary PCa pathology
issues.

4.1 Quantification of Gleason Pattern 4 in Needle Biopsy Scenarios

There are several important clinical rationales for quantifying extent GP4 on NBx. AS

is now the preferred management for men with very low risk/low risk PCa, with some
consideration of AS in select favorable intermediate risk patients (e.g. low-volume Grade
Group 2) [7]. Emerging evidence demonstrates similar [low] rates of adverse RP pathology
for NBx Grade Group 1 vs. Grade Group 2 with limited GP4 [8] and quantifying increased
amounts of GP4 in Grade Group 2 adds value in predicting adverse RP pathology [9].
Accordingly, reporting extent GP4 in Grade Group 2 PCa has become standard practice
(90% of GUPS pathology survey respondents) [3]. The current study reveals that 80% of
clinician respondents also use extent GP4 for clinical decision-making.

Quantifying percent GP4 in NBx Grade Group 3 (i.e., 60% vs. 90%) may also be beneficial,
as the former may represent oversampled GP4 in Grade Group 2 tumor. This is clinically
relevant as Grade Group 2 vs. 3 can impact the use of androgen deprivation therapy in
radiation therapy patients [7, 10]. There is conflicting literature on the association between
extent GP4 in Grade Group 3 and higher grade/stage at RP [9, 11], which may be reflected
in the lower number of GUPS pathologists who report GP4 (74%) [3], and clinicians (62%)
who utilize extent GP4 in Grade Group 3 PCa management.

In cases with highest NBx Grade Group 4, the value of quantifying extent of GP4 for other
parts with lower Grade Groups has not been studied. However, this information may predict
downgrading at RP, seen in up to 50% of cases [12]. It is possible that patients with highest
NBx Grade Group 4, yet low extent of GP4 in other cores, represent a subset suited for less
aggressive therapy, with implications for those electing radiotherapy [7, 10]. Nonetheless, in
the presence of Grade Group 4, only 30% of surveyed clinicians found extent of GP4 useful
for management.
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As opposed to the vast majority (95%) of GUPS pathologists who report percent GP4 on
NBXx as <5% or <10% with 10% increments thereafter [3], clinicians were equally divided
as to whether a smaller increment or quartile approach (e.g., <25%, 25-49%, 50-74%,
>75%) is most useful. Although this has not been extensively studied, there is concern
that a quartile approach risks lumping dissimilar patients together (e.g., those with 5-10%
vs. ~25% pattern 4). In limited studies, inter-observer variability for NBx using smaller
increments was found to be relatively reproducible [13].

4.2 Quantification of Gleason Pattern 4 and “Tertiary” Grading Patterns in RP Specimens

In patients treated with RP, some studies demonstrated association between increasing
percent GP4 and decreased rates of biochemical recurrence-free survival, while models
controlled for standard parameters beyond Grade Group found no added value for outcome
prediction [14]. While ~75% of GUPS pathologists assign percent GP4 for RP Grade
Groups 2-3 [3], only half of clinical respondents found it valuable.

In RP with Grade Groups 2-3, a “tertiary grade” refers to a third, least common component
of pattern 5. Most studies have used a 5% cutoff, while others use a higher/no cut-off (i.e.,
tertiary = 3"4 most common of any amount) [15-17]. Whereas 78% of GUPS pathologists
defined “tertiary” as <5% [3], only half of clinicians presumed this was the case. While
some studies show PCa with tertiary pattern 5 behave similarly to those in the next highest
Grade Group, others find a prognosis intermediate between Grade Groups [16-17]. GUPS
has recommended replacing “tertiary grade” with “minor tertiary pattern 5”, to be used only
in RP Grade Groups 2 or 3 with <5% pattern 5; if pattern 5 is 3" most common, but

>5%, it is included as the secondary grade [3]. With greater consistency in reporting, more
comparable studies could determine the true clinical impact of minor tertiary pattern 5.

4.3 Global/Overall Grading and Grading of MRI-targeted Needle Biopsy

Some pathologists assign a “case-level” GS on NBX, which can be: 1) highest GS in any
part; 2) average GS of all parts; or 3) derived GS - most common pattern + highest pattern;
the latter two approaches are termed “global/overall” GS [18]. While 40% of the non-United
States based GUPS pathologists (mostly from Canada, Europe and Australia) separately
report a global/overall GS, only 6% of United States pathologists do so [3]. Preference for
highest GS in any part as the case-level score has been demonstrated in urologist surveys

in several countries [4-6] and by ~70% of the respondents in this survey. Nearly 70% of
the clinicians would prefer pathologists provide a separate global/overall score, in addition
to GS for individual biopsy parts. However, only 28% of clinicians would utilize the global/
overall grade based on either average or derived GS for management. A confounding factor
with determining global/overall GS is that most PCa is multifocal and heterogeneous [19].
Adding grades of potentially multifocal cancers grade together in NBx may result in a
different grade than that of the dominant tumor nodule.

When multiple cores are taken from a single MRI-targeted lesion, assessing each core from
that location individually, as opposed to in aggregate, may result in a different GS and
cancer extent, with only limited data available as to which method is superior [20]. In the
current survey, ~75% of respondents felt that pathologists should grade each individual
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core from each MRI-targeted lesion separately, whereas GUPS pathologists were split on
this issue [3]. The challenge of reporting MRI-targeted biopsies is compounded in cases
with positive cores in both systematic and targeted NBx. This complexity is highlighted by
the nearly equal number of respondents who preferred one of the three provided reporting
schemes (see Q17 in Supplemental Table 1 and results above). With increasing prevalence of
MRI-targeted approaches, studies are urgently needed to determine how to best characterize
cancer grade and extent on MRI-targeted biopsies.

4.4 Terminology of Grading

Since its initial proposal in 2013 by the group from Johns Hopkins Hospital [21], the
patient-centric Grade Group system has been validated in large multi-institutional cohorts
[22-23] and “Grade Group” nomenclature has been accepted by international associations
and organizations [24-25]. Reflecting these developments, 95% of GUPS respondents
currently report both GS and Grade Group [3], with 75% clinician respondents using Grade
Group terminology in discussions with patients, typically together with GS.

4.5 Cribriform and Intraductal Carcinoma and Their Impact on Active Surveillance

Multiple studies have demonstrated that cribriform morphology on NBx is associated

with upgrading and upstaging at RP and adverse outcomes after RP or radiation therapy
[26-28]. Intraductal carcinoma is most often considered a late event in the setting of
high-grade disease and is associated with adverse outcomes [29-30]. Likewise, cribriform
and intraductal carcinoma have been associated with molecular features typically found

in aggressive, lethal prostate cancers [28]. However, these studies are confounded by: a)
different definitions of what caliber cribriform glands are associated with adverse features,
b) use of cohorts with sextant (6 core) NBx, not reflecting contemporary practice, c) lack
of distinction between cribriform and intraductal carcinoma, such that the independent
effect of each is unclear, and d) variable results regarding added predictive value of these
features when controlling for common clinicopathologic parameters [26—30]. Nevertheless,
considering their overwhelming associations, GUPS has recommended reporting presence
of cribriform and/or intraductal carcinoma in both NBx and RP specimens [3]. Currently
however, only 49% of GUPS pathologists report presence of cribriform morphology in NBx
Grade Groups 2-3 [3] and only 44% of clinicians responded that a cribriform pattern

4 component would affect patient counseling/management, highlighting both emerging
awareness and challenges regarding this parameter. Interestingly, two times as many
urologists than radiation oncologists felt that cribriform carcinoma would impact clinical
decision making in NBx Grade Groups 2-3 and consideration of AS in Grade Group 2
patients with >10-year life expectancy.

Almost 70% of respondents would not recommend AS for an otherwise suitable candidate
if NBx showed intraductal carcinoma, reflecting recognition of its typical association with
aggressive disease. Similarly, nearly 2/3 would proceed to definitive therapy if NBx showed
Grade Group 1 cancer and intraductal carcinoma, and nearly 50% would do so even in the
unusual scenario of intraductal carcinoma on NBx without invasive carcinoma.
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5. Conclusions

This GUPS survey of practice patterns in relationship to prostate cancer grading highlights
similarities and differences between contemporary pathology reporting and its clinical
application. As utilization of newer pathology parameters evolve, this study establishes a
basis for better communication between pathologists and clinicians and identifies several
key areas that should be the subject of future research.
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Highlights

GUPS survey: 834 clinician responses on practice patterns related to prostate
cancer grading

Includes % high-grade disease, cribriform/intraductal carcinoma, MRI-
targeted biopsy

Highlights similarities/differences between pathology reporting and clinical
application
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Figure 1.
Clinical Survey Demographics [N=834]: (A) Medical Specialty, (B) Geographic Region of
Practice, (C) Years in Practice, (D) Type of Institution
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Clinical survey responses regarding quantification of pattern 4 in a variety of needle biopsy and radical

prostatectomy scenarios

Question

All Responses (N=834)*

Urology (N=580)

Radiation Oncology
(N=186)

Q5: Do you EVER utilize the quantity of pattern 4 on NB
in clinical decision making?

YES: 80% (N=661)
NO: 20% (N=168)
[Responses: 829]

YES: 82% (N=470)
NO: 18% (N=106)
[Responses: 576]

YES: 76% (N=141)
NO: 24% (N=45)
[Responses: 186]

Q7: In NB with highest Grade group 3 prostate cancer,
would it be valuable to know the quantity of pattern 4
(e.g. 60% vs. 90% pattern 4)?

YES: 62% (N=284)
NO: 38% (N=176)
[Responses: 460]

YES: 60% (N=202)
NO: 40% (N=134)
[Responses: 336]

YES: 70% (N=64)
NO: 30% (N=28)
[Responses: 92]

Q8: One NB has Grade group 3 involving 10% of a core;
3 other cores show Grade group 2. Is it valuable to know
if the 3 cores had 10% vs. 40% pattern 4?

YES: 51% (N=237)
NO: 49% (N=223)
[Responses: 460]

YES: 54% (N=180)
NO: 46% (N=156)
[Responses: 336]

YES: 51% (N=47)
NO: 49% (N=45)
[Responses: 92]

Q9: One NB has Grade group 4 involving 10% of a core;
3 other cores show Grade group 3. Is it valuable to know
if the 3 cores had 60% vs. 90% pattern 4?

YES: 30% (N=137)
NO: 70% (N=323)
[Responses: 460]

YES: 30% (N=100)
NO: 70% (N=236)
[Responses: 336]

YES: 35% (N=32)
NO: 65% (N=60)
[Responses: 92]

Q11: Would it be valuable to know the % pattern 4 for GS
7 (Grade groups 2-3) on RP?

YES: 53% (N=316)
NO: 47% (N=280)
[Responses: 596]

YES: 56% (N=235)
NO: 44% (N=188)
[Responses: 423]

YES: 50% (N=64)
NO: 50% (N=64)
[Responses: 128]

Q12: In RP specimens with GS 7 (Grade groups 2-3) and
a reported “tertiary” Gleason pattern 5, do you assume
that the “tertiary” pattern is minor (<5%) or could be any
amount (as long as 34 most common)?

MINOR: 52% (N=307)

ANY: 48% (N=289)
[Responses: 596]

MINOR: 53% (N=224)

ANY: 47% (N=199)
[Responses: 423]

MINOR: 48% (N=62)
ANY: 52% (N=66)
[Responses: 128]

Q13: In RP specimens with GS 7 (Grade groups 2-3),
does a minor (<5%) component of Gleason pattern 5
affect further therapy?

YES: 43% (N=259)
NO: 57% (N=337)
[Responses: 596]

YES: 43% (N=183)
NO: 57% (N=239)
[Responses: 422]

YES: 45% (N=58)
NO: 55% (N=70)
[Responses: 128]

*
Also includes responses from Medical Oncologists (N=46) and ‘Other’ (N=22)

NB: needle biopsy; GS: Gleason score; RP: radical prostatectomy
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Clinical survey responses regarding cribriform and intraductal carcinoma in needle biopsy scenarios

Question

All Responses (N:834)*

Urology (N=580)

Radiation Oncology
(N=186)

Q19: For cases with GS 7 (Grade groups 2-3), would
knowing if the pattern 4 component was cribriform vs. not
cribriform affect patient counseling or management?

YES: 44% (N=241)
NO: 56% (N=311)
[Responses: 552]

YES: 50% (N=196)
NO: 50% (N=196)
[Responses: 392]

YES: 24% (N=29)
NO: 76% (N=92)
[Responses: 121]

Q21: If you would consider active surveillance in men
with GS 3+4=7 (Grade group 2) who have over 10-year
life expectancy, does whether the pattern 4 component is
cribriform vs. not cribriform impact the decision?

YES: 63% (N=197)
NO: 37% (N=114)
[Responses: 311]

YES: 71% (N=159)
NO: 29% (N=65)
[Responses: 224]

YES: 34% (N=20)
NO: 66% (N=39)
[Responses: 59]

Q22: Would you recommend active surveillance for a man
with cancer who is otherwise a candidate if their NB also
shows intraductal carcinoma?

YES: 29% (N=153)
NO: 71% (N=381)
[Responses: 534]

YES: 24% (N=89)
NO: 76% (N=289)
[Responses: 378]

YES: 41% (N=49)
NO: 59% (N=70)
[Responses: 119]

Q24: If a biopsy shows GS 6 and intraductal carcinoma, do
you routinely perform repeat biopsy to look for higher grade
cancer?

YES: 35% (N=188)
NO: 65% (N=344)
[Responses: 532]

YES: 33% (N=125)
NO: 67% (N=253)
[Responses: 378]

YES: 38% (N=45)
NO: 62% (N=73)
[Responses: 118]

Q25: If a biopsy report indicates that there is intraductal
carcinoma in addition to invasive cancer with GS 7-10

(Grade groups 2-5), would it affect therapy selection?

YES: 31% (N=165)
NO: 69% (N=369)
[Responses: 534]

YES: 29% (N=108)
NO: 71% (N=270)
[Responses: 378]

YES: 34% (N=41)
NO: 66% (N=78)
[Responses: 119]

*
Also includes responses from Medical Oncologists (N=46) and ‘Other’ (N=22)

GS: Gleason score; NB: needle biopsy
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