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Themes and Objectives of this GU Pathology Ses

A Discuss the role of the pathologist as a key member of the
team managing genitourinary disorders, cancer in particular.

A Review recent morphological changes and selected
molecular data to be communicated in pathology reports that

form the bases for treatment decisions.



Objectives for the prostate session

1- Review the clinico pathologic considerations for 3 important
domains in prostate cancer prognosis and management

Diagnostic criteria for the conservative management
Clinical and prognostic significance of cribriform pattern
Differential diagnosis of large gland lesions of the prostate

2- Applying molecular testing to further guide the management of
selected categories of prostate cancer



Prostate Cancer

Alst cancer incidence in males, 161360
A3rd most frequent cancer deaths 26730

AHeterogenous clinical presentation, histology,
genetics and and outcome

AManagement of newly diagnosed prostate cancer
challenllenging



Estimated Mew Cases

Males Females
Frostate 161,380 19% Breast 252,710 30%
Lung & branchus 116,940 14% Lung & bronchus 105,510 12%
Colon & rectum 71420 9% Calon & rectum 64,010 8%
Urinary bladder 60,490 T% Uterine corpus 61,380 7%
Melanoma of the skin 52,170 6% Thyroid 42470 5%
Kidnay & renal pelvis 40,810 5% Melancma of the skin 34,940 4%
Man-Hadgkin lymphoma 40,080 5% Nan-Hadgkin lymphama 32160 4%,
Leukemia 36,290 4% Leukamia 25,840 3%
Oral cavity & pharynx 35,720 4% Pancreas 25,700 3%
Liver & intrahepatic bile duct 29.200 3% Kidney & renal pelvis 23,380 3%
All Sites 836,150 100% All Sites 852,630 100%

Estimated Deaths

Males  Females
Lung & bronchus 4,540 27% Lung & bronchus 71,280 25%
Colon & rectum 27,1580 9% Breast 40,610 14%
Prostate 26,730 8% Caolon & rectum 2310 8%
Pancreas 22,300 7% Pancreas 20,790 7%
Liver & intrahepatic bile duct 19,610 6% Cwvary 14,080 5%
Leukemia 14,300 4% Utarine corpus 10,920 4%
Esophagus 12,720 4% Leukemia 10,200 4%
Urinary bladder 12,240 4% Liver & intrahepatic bile duct 9,310 3%
Non-Hadgkin lymphoma 11,450 4% Man-Hadgkin lymphoma 8,690 3%
Brain & other nervous system 9,620 3% Brain & other nervous system 7,080 3%
All Sites 318.420 100% All Sites 282,500 100%
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Prostate Cancer in Oman Relative to Impact in Broader Regions Over Time

Mortality Years of Healthy Life Lost
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A 2012 Eastern Mediterranean WHO report indicated that cancer rates in the region w
double by 2030 with breast cancer, colorectal, stomach, thyroid andHmagkin lymphoma
were the five most prevalent cancers amaoghanis




Prostate Cancer
Prognostic and Predictive Parameters

AGleason Score

APretreatment PSAlevels 2

ATumor Stage

AMolecular markers



Prostate Cancer Prognostactors

Clinical

Serum PSA
Clinical Stage
Health status
Age

Morphologic Path

Bio Markers

Extent #of positive
cores

Gleasonscore (GS)
% of Cain biopsies

OncotypeDX
Prolaris

Decipher

Mismatch Repair
BRCA testing
Androgen Receptol



Management Choices dfrostate Cancer

Surgery:
Radiation Therapy:
Cryosurgery:

Hormone Therapy
Chemotherapy
Immunotherapy

CombinationTherapy

Active Survelllance
Watchful Waiting

Radical Prostatectomy
External beam, seed implant
Ablation of tumor by freezing

Advanced and metastatic disease
Metastatic and recurrent disease
Resistant and metastatic prostate cancer

Multiple Scenarios

Do nothing now, watch for progression
Plan on no treatment until symptomatic



Number of positive cores
and extent of core involvement

How many positive cores  How much of the positive

out of how’ many obtained ? cores are replaced by Ca ?
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Prostate Needle Biopsy

Cancer ?
 Yes T—No___
Classify—— / HGPIN
Grade Extent of involvement ASAP # of cores
Gleasonf A # of cores involved Extent
ScoreJ(r) A % of core involvement and/or
ggreery mm measurement oCa
A Perineuralnvasion Benign Conds
% of Gleason >=4 _ Inflammation
Staging Parameters Atrophy

Cribriform?



Diagnostic CategorielleedleBiopsy

BenignTissue
Atypical/Suspicious Focl
High GradePIN
IntraductalCarcinoma

ProstaticCarcinomg



Prostate Cancer Biology According to Grade

APatients with Gleason score - Specimen < 7
(GS) 6 have an excellent
outcome | Specimen 7
AThose with GS (9i 10) have the | e

*1.._‘ Specimen > 7

I'll-l-l-l-llllll-l-l-lll-ll-l-ll—

worst prognosis

Log rank, p=0.001

60 80 100 120

AClinical outcomes of GS 7
cancer patients highly variable

Months



The ongoing refining of Gleason score 7
!
ADoes it matter if GS 7 is (3+4) or (4+3) ?

Als there a need to report % of pattern 4 ?
ANeed to report a very small amount of pattern 4 ?

MVost recently, acknowledge specific morphologies of pattern 47



Gleason is a
Quantitative Grading
Systemso It should
account for grade
heterogeneity In
proportions

Sakr et al, Urology, 2001
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Cconsensus:3+4 =7/



Morphologic patterns of Gleason 4 include

A. Presence of any cribriform pattern

B. Confluent growth pattern
C.Presence of npoorly
D. All of the above



mooO WD

. The architectural pattern of HGPIN
Presence of HGPINh severakores

. Presencef ASAP focus adjacent to HGPIN
. All of the above

. B&C


http://directpoll.com/r?XDbzPBdJ6fEb4dIZraBXUsoL3Z8nQzRwVhUwKkBtJl

Gleason Pattern 4




Cribriform/Poorly-formed/Fused Glands (Gleason Pattern 4)
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ACTIVE SURVEILLANCE IN PROSTATE
CANCER: ELIGIBILITY

INSTITUTION

GLEASON SCORE

# POSITIVE CORES

% CORE POSITIVE

Hopkins

O 2

O 50 %

MSKCC

O 3

Schroder

O 2

UCSF

O 33% (r

ni n 06 50 %

U Miami

O 2

O 20%




V“‘

' Gleason Score Distributio

Mean and Range of Gleason Score in Biopsies with PCA
Df SIFazy { O2NXB 33.6% (18%54%)
Gleason Score =7 48.1% (24% 78%)

Df SFazy { O2NXH 17.0% (3% 28%)
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Cribriform Pattern (Gleason Grade 4)
Prostate Cancer:

Prognostic Significance Beyond the
Current Grading Scheme



Evolution of cribriform
pattern 4 prostate cancer
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Gleason Grade 4 is heterogeneous!

Architecturally, four Gleason grade 4 growth
patterns are recognized:

Aill-defined/poorly formed glands
AFused glands
ACribriform glands

AGlomeruloid glands

DongFk AmJ SurgPathol2013
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TABLE 1. ISUP 2005 Modifications to Grading of Prostate
Cancer

Poorly formed glands were classified as Gleason pattern 4
Restricted criteria were defined to distinguish cribriform pattern 4 vs.
cribriform pattern 3
Il NICCAIC DIOPSY SPCCINICIS, LIC primary patleln + worIst (1101 scconaary
pattern were recommended to be included in the needle biopsy score
In needle biopsy specimens, very small amounts of lower-grade cancer
occurring in the setting of extensive high-grade cancer were
recommended to be ignored when assigning the score
Codified that the diagnosis of Gleason patterns 1 and 2 were not to be
made in biopsy specimens
Discussed and recommended grading of existing variants of prostate
cancer and variations in prostate cancer—small cell; mucinous; ductal;
signet ring cell-like; and newly described variants— foamy;
pseudohyperplastic; cancers with treatment affect
Provided recommendations of handling tertiary patterns in RP
specimens
Provided recommendations of grading multiple cores from different sites
Provided recommendation of handling nodules of different grades in RP
specimens

Epstein J. eal. AmJ SurgPathol 2005




Cribriform Pattern
Prognosis in Prostate Cancer: Clinical studies

Sarbay B et al. Pathol Res Pract 2014
185 radical prostatectomy specimens

Cribriform pattern was significantly associated with EPE and positive surgical
margins

Kir G et al. Pathol Res Pract 2014
233 radical prostatectomy specimens

Cribriform pattern and positive surgical margins were independent predictors
of biochemical recurrence on multivariate analysis

Dong F et al. Am J Surg Pathol 2014
755 radical prostatectomy specimens

Cribriform pattern was an independent predictor of distant metastasis on
multivariate analysis



American Journal of Clinical Pathology

Digital Quantification of Five High-Grade Prostate Cancer
Patterns, Including the Cribriform Pattern, and Their Association

With Ad Out
i verse Outcome 2011

Methods:

A Atotal of 153 men who underwent radical prostatectomy, 76 with PSA
failure ( ©.2 ng/mL) matched to 77 without

A The association of 5 high-grade morphologic patterns (including
cribriform) with biochemical recurrence was investigated

Results:
A Cribriform pattern was strongly linked to PSA failure regardless of

whether it was small or large
lczkwoskK etal. AJCP 2011



Multivariate analysisfor the associationof
varioushistologieswith PSAailure

PSA Failure  Non-PSA Failure OR for
Pattern Present (n=76) (n=T77) [ PSA Failure 95% (1 P for OR

Low-grade(S, B, U, and M) Al ISTOBT) 7599 76(99) 75 0314 OO18-5.464

S, IS1{98.7)

B, 78(5L.0)
U 122(79.7)

M, 9{5.9)

Fysed small I28({83.7) 6B (8Y) 60O (78) 0499-3 945 521
Pepillary B0(523) 50(66) 10(319) > 155 09994 645 (30

Iifdividual 35(229) 25(33) 10¢13) L 65 | 069-6.589 035

| enbriform SB(379) 46 (61) 12{16) < 5 & 25413698 <0001

S8{379) da(61) 12{16) < 5.583 ~416-12 901 <0001

264170) 21 (28 S{6) : 193119037




S HILARPAHOLOGY

The 2014 International Society of Urological Pathology
(ISUP) Consensus Conference on Gleason Grading of
Prostatic Carcinoma

Definition of Grading Patterns and Proposal for a New Grading System

Jonathan. EpsteinMD,* Lars Ege, ad,MD, Ph D,I MahulB. Anlin,MD,:f Brett Delahunt, MD,s
John R. Srigley,MD, /PeterA. Hwn phrey, MD, PhD, and theGradin g Conllllittee



AAre men with biopsy GS 7 (3+4) with cribriform
pattern candidates forAS?

ADoes cribriform pattern 4 behave like the other
patterns of Grade 4 (poorly formed, fused, etc.)?

ADose cribriform pattern grade 4 prostate cancer
have prognostic value beyond the current
grading scheme?
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Crlbrlform growth is hlghly predictive for

postoperative metastasis and disease-specific
death in Gleason score 7 prostate cancer

Charlotte F Kweldam?!, Mark F Wildhagen?:3, Ewout W Steyerberg?, Chris H Bangma?3,
Theodorus H van der Kwast® and Geert JLH van Leenders? 2015

Aim:

A To determine the predictive value of the distinctive Gleason grade 4
patterns for metastasis and disease-specific death in GS 7 prostate
cancer at RP

Methods:

A 535 patients with GS 7 (3+4 and 4+3) at RP

A 52 cases (with metastasis, disease-specific mortality or both) and 109
controls, matched for age, PSA and pT stage



Multivariate analysisfor the association of
clinicopathologic parameters withdistant metastasis
and diseasespecificdeath

Distant metastasis Disease-specific death

Parameter
Crude HR Adjusted HR Crude HR Adjusted HR
(95% CI) P-value (95% CI) P-value (95% CI) P-value (95% CI) P-value

Age 1.0 (0.97-1.1) 0.39 ; R : 0.33 1.0 (0.95-1.1 0.91
PSA level : U (0.98-1.0) 0.44 2 ‘ 0.63 1.0 (0.99-1.1
Gleason score 4 +3=7 5 (1.3-4.9) 0.005 ol H2-2. 0.60 4.1 (2.0-8.4
Seminal vesicle invasion 7 .: .87-6.: 0.092 : 0.59 0.71 (
Positive surgical margin X 56-2.: 0.79 0. /() (U 57—1 0.46 0.84 (0.39-1.8 0.65 0.57 (0.21-1.6) 0.27
Positive lymph node status 2.3 (0. ) 016 1.4 (().39—0._ 0.60 0.94 (0.13-6.9 0.94 0.50 (0.057—4.4) 0.54
(
(

0.67 1.0 (0.92-1.1)
0.18 1.0 (1.0-1.1)  0.058
<0.001 3.1 (1.4-7.1) 0.007

)
)
)
0.23-2.2) 0.56 0.12(0.19-1.2)  0.12
)
9)
)

Fused ).86 (0.43-1. 0.68 0.47 (0.22-1.0 0.048 J0.93 (0.43-2.0 0.85 0.55 (0.23-1.3) 0.18
Ill-defined 32—1.2 0.14 0.82 (0.38-1.7 0.74 0.82 (0.40-1.7) 0.60 2.0 (0.77-5.3 0.15
Cribriform 5.8 (2.8—-16 <0.001 8.0 (3.0-21) [ <0.001 | 5.0 (2.1-12 <0.001 5.4 (2.0-15) | 0.001
Glomeruloid 0.52 (0.20-1.3 0.17 0.53 (0.18-1.6 0.25 0.73 (0.28-1.9 0.52 0. 8[) (0.24-2.7 0.82
Intraductal carcinoma 2.5 (1.24.7) 0.007 0.91 (0.39-2.1) 0.89 2.3 (1.14.7) 0.028 1.0 (0.40-2.7) 0.93
Tertiary Gleason grade 5 2.8 (1.1-7.2) 0.034 1.6 (0.44-5.4) 0.49 1.4 (0.32-5.7) 0.67 n/a

Adjusted for age, PSA, Gleason score, pT stage, surgical margin status, LN status,
tertiary pattern 5 and IDC

KweldamC. etal. Mod Pathol2015
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Metastasidfree survival

gt

CP absent

Cribriformn
o CP present

Present

P<0.001

T T Ll T T T
0 50 100 150 200 250
Months after radical prostatectomy

T
300

Cancer-specific survival

Cumulative survival

Cribriform

- Absent
Present

Ll L) Ll ' L} Ll
50 100 150 200 250 300
Months after radical prostatectomy

KweldamC. etal. Mod Pathol2015




Riskfactors for upgrading prostateancerat RP

AHigher PSA

APSA density

APercent of positive cores

AHigh volume at the time of biopsy
A** GS 7 (3+4) with cribriform pattern

FloodT. etal. VirchowsArch2016



Upgrading at RP among Grade 4 patterns

ll-defined/poorly formed
Fused
Small cribriform
Large cribriform

Glomeruloid

FloodT. etal. VirchowsArch2016



Grade4 morphologic patternand
upgrading andupstaging akRP

Gleason pattern 4 morphology

G
Fused

Small cribriform

Large cnbriform

Gleason score upgrade EPE (£5VI1), p value

to >3 +4 =7 after
RP, p value

0.76 0.31

0.71 0.21
0.004

<0.001

0.02
0001



Towhat extentdoesthe outcome of
menwith GS7 without CP(GS 7-)
differsfrom GS6 prostate cancer?



Biochemical recurrence after radicplostatectomy

Biochemical

recurrence

* Median follow up of 15 years

Kweldam C. et al. Eur J Cancer 2016



Biochemicatecurrencefree survival
after radicalprostatectomy

UnivariateBCRFS
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Multivariate Coxregressioranalysis forRPcohort

Adjusted HRs on time to biochemical recurrence after radical pros-
tatectomy (n 343).

R adical prostatectomy (n = 345)

HRK 95% Cl P wvalue

Age at diagnosis 1.0 0.96—1.1
PS5 A level at diasnosis 1.4 1.0—2.0
(sleason score

Reference

1.3 0.67—2.4
J 3.0 1.1—-7.8
Mean tumour percentage (.94~ (.74—1.2
Percentage of positive cores 1.37 (.89 —1.9

Kweldam C. et al. Eur J Cancer 2016




Biochemicatecurrencefree survival
after radiotherapy

UnivariateBCRFS Multivariate BCRFS

BCRFS
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Kweldam C. et al. Eur J Cancer 2016



What arethe implicationsof these
findingsfor clinical practice?



cManagingpatientswith ASwho havecribriform

morphologyon biopsymaybe inappropriate given
their strong associatiowith upgrading and
upstaging aRPPSAfailure and poor clinical

Ai é . . mithbio

outcomes

nsy GS7-prostate cancer

have similar BCRFS after RP or radiotherapy

to those GS6 and
long as other incl

may be candidates for AS as
usion criteriaareme t 0O

KweldamC. etal. EurJd Cancer2016
FloodT.etal. VirchowsArch2016



Cribriform pattern has
distinct molecularfeatured

ACP display a molecular phenotype distinctfrom
non-CP Gleason pattern 4 prostate cancer

AGenetic mutations are associated with
aggressive behavior



[897] Molecular Characterization of Prostatic Adenocarcinoma Gleason 4, Cribriform Pattern

Habiba Elfandy, Filippo Pederzoli, Eli Pullman, Svitlana Tyekucheva, Nicholas Schultz, Massimo Loda. Dana-Farber Cancer
Institute, Harvard Medical School, Boston, MA; National Cancer Institute, Cairo University, Cairo, Egypi; Vita-Salute San
Raffaele University, Milan, Italy; George Washington University, Washington, DC; Harvard School of Public Health, Boston,
MA; Memorial Sloan Kettering Cancer Center, New York, NY; BWH, Harvard Medical School, Boston, MA; DFCI, Boston, MA

Data from the prostate Tumor Cancer Genome Atlas (TCGA) portal

Compare the molecular phenotype of cribriform pattern 4
tumors with non-cribriform pattern 4 tumors

https://tcaga-mT Rl (i YV OA VA KD®PI2 Ok R204a




Contemporary Gleason Grading of Prostatic Carcinoma
An Update With Discussion on

Practical Issues to Implement the 2014

International Society of Urological Pathology (ISUP) Consensus

Conference on Gleason

Grading of Prostatic Carcinoma

Jonathan I. Epstein, MD,* Mahul B. Amin, MD,7 {ictor E. Reuter, MD,}
and Peter A. Humphrey, MD, PhD§

AN emerging Issue In the studies published subsequent
to the meeting was that cribriform morphology is

assoclated with a worse
and fused glands and in t

orognosis than poorly formed
ne future may be specifically

Incorporated Into the grac

ingpr acti ceo

AmJ SurgPathol2017
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SPORSpecklaype POZ proteinjenemutations

AOne of the most commonly mutated genesin
primary prostate cancer

AResults in genetic instability

BoyserG etal. eLife 2015



Cribriform Pattern Molecular Profile

A SPOP and FOXA1 genes are more commonly found in
cribriform pattern (p=0.003)

A Positive significant correlation between the % of cribriform
pattern and CNA (p<0.001)

A DNA Methylation clusters were more in CP (P=0.001)

A No significant differences in ERG, ETV1/4 and FLI1 fusions



arge Gland Lesions of the Prostate
and the Clinical Significance
briform Neoplasia
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Large gland lesions of the prostate

Neoplastic

A High grade prostatic
intraepithelialneoplasia A Clear cell cribriform

Reactiveadaptative

A Int_rac_luctalca_trcinoma hyperplasia
A Cribriformacinar A .

A Ductal adenocarcinoma  Normal Structures
A Urothelialcarcinoma

A Metastases Central zone epithelium
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