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WHO Classification of Tumours fifth edition: evolving issues in the classification, diagnosis,
and prognostication of prostate cancer

The fifth edition of the WHO Classification of Tumours
of the Urinary and Male Genital Systems encompasses
several updates to the classification and diagnosis of
prostatic carcinoma as well as incorporating advance-
ments in the assessment of its prognosis, including
recent grading modifications. Some of the salient
aspects include: (1) recognition that prostatic intraep-
ithelial neoplasia (PIN)-like carcinoma is not synony-
mous with a pattern of ductal carcinoma, but better
classified as a subtype of acinar adenocarcinoma; (2)

a specific section on treatment-related neuroendocrine
prostatic carcinoma in view of the tight correlation
between androgen deprivation therapy and the devel-
opment of prostatic carcinoma with neuroendocrine
morphology, and the emerging data on lineage plas-
ticity; (3) a terminology change of basal cell carci-
noma to “adenoid cystic (basal cell) cell carcinoma”
given the presence of an underlying MYB::NFIB gene
fusion in many cases; (4) discussion of the current
issues in the grading of acinar adenocarcinoma and

Address for correspondence: J G Kench, Department of Tissue Pathology and Diagnostic Oncology, Royal Prince Alfred Hospital, NSW Health

Pathology, Camperdown, Sydney, New South Wales, Australia. e-mail: james.kench@health.nsw.gov.au

� 2022 The Authors. Histopathology published by John Wiley & Sons Ltd.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and

distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

Histopathology 2022, 81, 447–458. DOI: 10.1111/his.14711

https://orcid.org/0000-0001-8687-4988
https://orcid.org/0000-0001-8687-4988
https://orcid.org/0000-0001-8687-4988
https://orcid.org/0000-0001-8488-543X
https://orcid.org/0000-0001-8488-543X
https://orcid.org/0000-0001-8488-543X
https://orcid.org/0000-0001-5007-9456
https://orcid.org/0000-0001-5007-9456
https://orcid.org/0000-0001-5007-9456
https://orcid.org/0000-0002-1052-8605
https://orcid.org/0000-0002-1052-8605
https://orcid.org/0000-0002-1052-8605
https://orcid.org/0000-0002-4855-4366
https://orcid.org/0000-0002-4855-4366
https://orcid.org/0000-0002-4855-4366
mailto:


the prognostic significance of cribriform growth pat-
terns; and (5) more detailed coverage of intraductal
carcinoma of prostate (IDC-P) reflecting our increased
knowledge of this entity, while recommending the
descriptive term atypical intraductal proliferation
(AIP) for lesions falling short of IDC-P but containing
more atypia than typically seen in high-grade

prostatic intraepithelial neoplasia (HGPIN). Lesions
previously regarded as cribriform patterns of HGPIN
are now included in the AIP category. This review
discusses these developments, summarising the exist-
ing literature, as well as the emerging morphological
and molecular data that underpins the classification
and prognostication of prostatic carcinoma.

Keywords: pathology, prostate carcinoma, WHO Classification

Introduction

Prostate cancer is a significant contributor to cancer
morbidity and mortality as the fourth most common
cancer and the eighth leading cause of cancer-
associated death globally.1 The Prostate chapter in
the fifth edition of the WHO Classification of Tumours
of the Urinary and Male Genital Systems2 represents
an evolution of diagnostic terminology and criteria
based on significant prior changes in the third (e.g.
acceptance of Gleason grading for prostate cancer)
and fourth editions (concept of grade groupings and
acceptance of intraductal carcinoma of prostate [IDC-
P] as a new entity), which were published almost 20
and 6 years ago, respectively.3,4 The importance of
tumour growth patterns, for instance IDC-P or the
variety of cribriform glands that may be seen in pro-
static adenocarcinomas as part of the morphological
spectrum of Gleason pattern 4, has received increas-
ing recognition in the published literature in recent
years. There have also been well publicised modifica-
tions to the grading of prostatic adenocarcinoma
recently by the two major urological pathology soci-
eties, which have published broadly concordant pro-
posals on most issues. However, there are some areas
where the recommendations of the two societies cur-
rently diverge, such as whether or not to include
IDC-P when assessing the Gleason score (GS).2,5,6

As in other books of the WHO Classification of
Tumours fifth series, the term subtypes for distinct
clinicopathological entities replaces the term variants,
which is used for genomic rather than morphologic
alterations. A subtype is defined as “a tumour sub-
type is a variant of a type in which one or two
parameters (e.g. clinical, location, histopathological,
and/or molecular) make it desirable to recognize it as
being distinct from other subtypes but still related to
the parent type.” Tumours with unusual morphologi-
cal appearances, such as atrophic or pseudohyper-
plastic acinar carcinoma, but which are less

distinctive clinicopathological entities, have also been
included as alternative histological patterns to aid
pathologists in their recognition.
To minimize duplication of information, metastatic,

haematolymphoid, mesenchymal, neuroendocrine,
and genetic syndrome-related tumours are each con-
solidated across all genitourinary sites rather than
being discussed separately in the chapter on each
organ: the exceptions in the prostate chapter being
mesenchymal tumours from the prostate stromal cells
and treatment-related neuroendocrine prostatic carci-
noma, due to the specialised nature of these malig-
nancies involving the prostate versus other urological
sites. Likewise, to reduce redundancy, urothelial car-
cinoma of prostate and prostatic urethra is covered in
the urinary tract chapter of this book. While the clas-
sification of prostate cancer remains deeply rooted in
morphology, the fifth edition and this review address
some of the important emerging issues and molecular
data in this field that have potential for significant
diagnostic and management impact as this dynamic
field continues to evolve.

Classification

D U C T A L A D E N O C A R C I N O M A A N D P R O S T A T I C

I N T R A E P I T H E L I A L N E O P L A S I A ( P I N ) - L I K E

C A R C I N O M A

Ductal adenocarcinoma has been retained as a sepa-
rate type of prostatic adenocarcinoma in the fifth edi-
tion,2 although consideration was given as to
whether it might be more accurately classified as a
subtype of acinar adenocarcinoma. In most cases
ductal adenocarcinoma is admixed with acinar ade-
nocarcinoma, rather than occurring in a ‘pure’ form,
and there is also a degree of interobserver variability
in distinguishing between ductal adenocarcinoma
and high-grade acinar adenocarcinoma, even among
expert uropathologists, reflecting the morphological
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overlap between the two entities and the lack of
consensus diagnostic criteria for ductal adenocarci-
noma.7–10 In the WHO Classification fifth edition the
term ‘ductal adenocarcinoma’ is now reserved for
those radical prostatectomy cases with more than
50% ductal morphology, while in needle biopsy cases
the term ‘adenocarcinoma with ductal features’ is
recommended for both pure ductal and mixed ductal
and acinar features. Interestingly, some studies have
shown that ductal adenocarcinomas and their coinci-
dent acinar adenocarcinomas from the same patient
may be clonally related, sharing ERG rearrange-
ments, often other molecular aberrations, such as
putative driver mutations in SPOP and FOXA1, and
having similar levels of AR expression.11,12 However,
in some investigations there is a lower frequency of
ERG fusions and expression in ductal adenocarci-
noma and there are differences in molecular alter-
ations, including more common mutations in the
WNT-signalling pathway genes CTNBB1 and APC in
ductal adenocarcinomas compared to acinar carcino-
mas.11–13 Aberrations in genes regulating DNA
repair, including homologous recombination and mis-
match repair genes, may also be more frequent in
ductal adenocarcinoma, occurring in 49% of cases in
one series of 51 patients.13,14 One study reported sim-
ilar levels of copy number alternations (CNA)
between ductal adenocarcinoma and high-grade aci-
nar adenocarcinoma, while another found a higher
frequency of CNAs in ductal versus their coincident
acinar adenocarcinomas.12,15 The behaviour of ductal
adenocarcinoma is clinically distinctive, with a higher
rate of biochemical recurrence (BCR), worse
metastasis-free survival (MFS), and overall survival
(OS), lower salvage-free survival, and lower response
rate to androgen deprivation therapy than high-grade
acinar adenocarcinoma.16–18 Moreover, ductal adeno-
carcinoma has a propensity to metastasise to lung
and liver, as well as other sites that are unusual for
prostate carcinoma metastases, such as brain, skin,
penis, and testis.18–22 Overall, given its distinctive
clinical behaviour and metastatic pattern, ductal ade-
nocarcinoma has been retained as a separate type in
the fifth edition, while awaiting further evidence to
resolve this issue more definitively.
In contrast, PIN-like carcinoma has been reclassi-

fied as a subtype of acinar rather than ductal adeno-
carcinoma in this edition. PIN-like carcinoma lacks
the papillary or cribriform architecture typical of duc-
tal adenocarcinoma (Figure 1A,B), but is instead
characterised by large discrete glands lined by flat or
tufted epithelium (Figure 1C,D). Although some cases
have tall columnar epithelium with stratified nuclei

resembling that of ductal adenocarcinoma, others
have cuboidal epithelium with rounded nuclei, more
in keeping with acinar adenocarcinoma.23,24 PIN-like
carcinoma also has a more favourable prognosis, sim-
ilar to that of low-grade acinar adenocarcinoma and
is assigned a GS of 6 only.24,25 Finally, recent molec-
ular studies have found frequent activating mutations
in the RAF/RAS pathway, an uncommon finding in
either typical ductal or acinar adenocarcinoma.26

T R E A T M E N T - R E L A T E D N E U R O E N D O C R I N E

P R O S T A T I C C A R C I N O M A

Although in general the WHO fifth edition series has
consolidated neuroendocrine tumours from the vari-
ous sites within each system into a separate chapter,
treatment-related neuroendocrine prostatic carcinoma
(t-NEPC) has been described in its own section in the
prostate cancer chapter because of its distinctive clini-
cal and biological behaviour.2 This entity is now
defined as ”Tumours demonstrating complete neu-
roendocrine differentiation or partial neuroendocrine
differentiation with adenocarcinoma following andro-
gen deprivation therapy”, and applies to both primary
and metastatic tumours. The WHO fifth edition does
not recommend routine use of immunohistochemistry
(IHC) for synaptophysin and chromogranin, since
almost all prostatic adenocarcinomas show some
degree of neuroendocrine differentiation, albeit gener-
ally minor.27 Moreover, there is insufficient evidence
that these neuroendocrine markers have a therapeu-
tic or prognostic role when used in this setting.28–30

Treatment-related neuroendocrine prostatic carci-
noma is found in 10.5%–17% of patients with meta-
static castration-resistant prostate cancer after
treatment with androgen receptor signalling
inhibitors.31–33 These carcinomas usually arise dur-
ing or after the use of potent androgen deprivation
therapy, such as enzalutamide or abiraterone, which
leads to a loss of response to the androgen axis tar-
geting agents due to lineage plasticity, with the con-
cordance of ERG rearrangements between the t-NEPC
and the matched hormone-na€ıve carcinoma, or in
mixed tumours, between the NEPC and adenocarci-
noma components, implicating a shared clonal ori-
gin.30,34 Emerging data suggest that such
transdifferentiation may be driven by epigenetic
changes occurring in a specific genomic context
involving TP53, RB1, and PTEN loss.31,35–38 Some
cancers have the histological and immunohistochemi-
cal features of pure small cell, or less commonly large
cell, neuroendocrine carcinoma, while others are
mixed tumours with a component of high-grade
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adenocarcinoma (Figure 1E,F).34,39,40 The neuroen-
docrine carcinoma component shows p53 immunos-
taining in most cases and TTF1 positivity in
approximately half, while prostate specific antigen
(PSA) and prostatic acid phosphatase (PAP) are usu-
ally lost.30 The prognosis is poor, with a median OS
of 53.5 months after initial prostate cancer diagnosis
in one study and median survival of only 7 months
after diagnosis of t-NEPC in a pooled analysis of 123
cases in another.39,41

A D E N O I D C Y S T I C ( B A S A L C E L L ) C A R C I N O M A O F

T H E P R O S T A T E

Adenoid cystic (basal cell) carcinoma is defined as a
malignant neoplasm thought to be defined from pro-
static basal cells. The name of this entity has been
revised in the WHO Classification fifth edition to
reflect the close morphological and molecular similar-
ities between these tumours originating in the pros-
tate and their salivary gland counterparts.2

Histologically, this entity typically exhibits either: an

adenoid cystic pattern with hyaline globules (inspis-
sated secretion); a basal pattern comprising small
solid nests of basal cells; or a mixture of both.42,43 In
recent years fluorescence in situ hybridisation (FISH)
analysis has demonstrated that 29%–47% of these
carcinomas harbour MYB::NFIB gene fusions, pre-
dominantly in those tumours with an adenoid cystic
pattern.44,45 No TMPRSS2::ERG fusion positive cases
have been identified.46 Similar MYB rearrangements
occur in the majority of adenoid cystic carcinomas of
salivary gland,47 so exclusion of metastasis from
salivary gland or other organs where adenoid cystic
carcinomas may arise is an essential diagnostic
criterion.2

Cribriform growth patterns

Over the last few years there has been an increasing
focus on the impact of tumour growth patterns, par-
ticularly cribriform glands, on the behaviour of acinar
adenocarcinoma of the prostate and in 2019 both

A B

C D

E F

Figure 1. Ductal

adenocarcinoma [(A), higher

power in (B)] with papillary

and cribriform architecture in

contrast to the large discrete

glands of PIN-like carcinoma

(C,D). PIN-like carcinoma with

simple discrete glands lined by

flat and tufted tall columnar

epithelium (C). The absence of

basal cells is highlighted by

immunohistochemistry (IHC)

[(D), p63, cytokeratin 34bE12
and AMACR cocktail].

Treatment-related

neuroendocrine prostatic

carcinoma [(E), synaptophysin

IHC in (F)]. Cords of cells with

hyperchromatic crowded

nuclei. Only rare gland

formation is present [arrow in

(E)].
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the International Society of Urological Pathology
(ISUP) and Genitourinary Pathology Society (GUPS), in
their respective consensus conference report and ‘white
paper’, recommended specifically reporting the presence
of invasive cribriform carcinoma.5,6 ISUP has recently
proposed a consensus definition of cribriform pattern in
prostate carcinoma, namely, “A confluent sheet of con-
tiguous malignant epithelial cells with multiple glandu-
lar lumina that are easily visible at low power (objective
magnification 910). There should be no intervening
stroma or mucin separating individual or fused glandu-
lar structures.”48 Additionally, a 2021 interobserver
reproducibility study among urological pathologists
also found that transluminal bridging and a clear lumi-
nal space along the periphery of gland occupying <50%
of gland circumference were reliable diagnostic features
of cribriform adenocarcinoma.49 In a 2011 case-
matched study, Iczkowski et al. found that the cribri-
form growth pattern was an independent predictor of
BCR with both large and small cribriform glands linked
to adverse outcomes.50 Since then, other groups have
demonstrated that cribriform carcinoma in radical
prostatectomy specimens is significantly correlated with
lower rates of BCR-free survival (BCRFS), MFS, and
disease-specific survival (DSS).51–56 Analyses of cohorts
comprising needle core biopsies, followed by either radi-
cal prostatectomy or radiation treatment, have also
shown that the presence of cribriform glands in the pre-
treatment biopsy specimens was predictive of more
advanced pathological stage at prostatectomy, upgrad-
ing, and poorer BCRFS, MFS, and DSS.57–62 Most of
these investigations have focussed on GS 7 carcinomas
(WHO grade/Grade Groups [GGs] 2 and 3), although
the presence of cribriform carcinoma was also of prog-
nostic value in GS 8 (GG 4) tumours.61,63,64

However, most of the studies do not clearly state
how invasive cribriform carcinoma was distinguished
from IDC-P, which often also has a cribriform mor-
phology, or whether or not IHC was utilised to iden-
tify basal cells and exclude IDC-P. Hence, it is not
possible in those series to determine whether the
adverse outcomes were associated with invasive crib-
riform carcinoma, IDC-P, or with both. Despite this,
some of those investigations that did differentiate
between these two entities immunohistochemically
still found that invasive cribriform carcinoma had an
independent predictive value for BCR and PCSS; how-
ever, not all did.53,56,61,65

Several authors have investigated the difference in
prognosis between cases with small and large cribri-
form glands with varying results. Iczkowski et al. did
not find an association between the size of the cribri-
form gland and BCR postprostatectomy, and Keefe

et al. did not demonstrate any link between gland size
in biopsies and upgrading or staging on subsequent
prostatectomy.50,58 In contrast, Hollemans et al.
found that large cribriform glands were associated
with worse BCRFS than small ones.53 These discrep-
ancies may be partly explained by the varying defini-
tions of large versus small cribriform gland used in
each study: Iczkowski et al. defined a large cribriform
pattern as having >12 luminal spaces, while Holle-
mans et al. used twice the diameter of the adjacent
benign glands as the cut point (Figure 2A,B).50,53 A
recent study by Chan et al. demonstrated that a crib-
riform gland size of >0.25 mm was significantly asso-
ciated with BCR, MFS, and DSS.66 Encouragingly,
interobserver variability in the diagnosis of cribriform
glands, whether large or small, appears relatively
good. Flood et al. found near perfect interobserver
agreement between two genitourinary pathologists
for the presence of cribriform morphology on biopsy
specimens, and although Kweldam et al. showed
more interobserver variation among a panel of 26
genitourinary pathologists, there was substantially
more agreement on the presence of cribriform archi-
tecture than for the other patterns included in the
spectrum of Gleason pattern 4.57,67 More recent stud-
ies by van der Slot et al. and Shah et al. have also
demonstrated moderate or fair (k = 0.40) interob-
server agreement for the identification of cribriform
glands.49,68

The molecular differences between cribriform
glands and noncribriform glands have also been
investigated in recent studies. Immunohistochemical
loss of expression of PTEN and p27 was more com-
monly present in cribriform prostate cancer, and loss
of PTEN was demonstrated by in situ hybridisa-
tion.69,70 Other investigators have shown increased
genomic instability, more frequent mutations of SPOP
and ATM, and increased expression of SChLAP1,
although these studies did not distinguish between
intraductal and invasive cribriform carcinoma, so it is
unclear whether these molecular aberrations occur
equally frequently in the intraductal or invasive crib-
riform glands.71–73

IDC-P, grading and related issues

The fifth Edition of the WHO Classification of
Tumours of the Urinary and Male Genital Systems
has retained and expanded the separate section on
IDC-P that was introduced in the 2016 fourth edition
given the clinical implications and prognostic signifi-
cance of this lesion.2,4 Although there are precise
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definitional ambiguities that remain to be resolved,
the core of the prescribed definition, i.e. “IDC-P is a
neoplastic epithelial proliferation involving pre-
existing, generally expanded, duct-acinar structures
and characterized by architectural and cytological
atypia beyond what is acceptable for HGPIN” (high-
grade prostatic intraepithelial neoplasia [HGPIN]) is
fairly broad-based and incorporates the key elements
from previous formative publications (Figure 2C,
D).2,74–76 However, some of the diagnostic criteria
previously suggested, which were problematic in
terms of practical application and evidence base, such
as the guideline that the nuclear size should be about
69 normal or larger when the architectural pattern
was loose cribriform or micropapillary, have been
removed in the fifth Edition.75,77 Table 1 lists the
essential and desirable diagnostic criteria for IDC-P
from the WHO fifth edition.2 IDC-P is associated with
high-grade and high-stage prostate carcinoma in the
vast majority of cases and considered to be a late
’colonization’-type event, but may rarely be found

without concomitant invasive carcinoma or with only
low-grade adenocarcinoma in radical prostatectomy
specimens, raising the possibility that in some cases
some IDC-P could represent a precursor or in situ
lesion.75,76,78–80 Isolated IDCP is slightly more com-
monly reported in prostate needle biopsies, 0.06%–
0.26% of cases, but in this situation invasive carci-
noma that was not sampled by the biopsies is nearly

A B

C D

E F

Figure 2. Small cribriform

glands with ≤12 luminal

spaces (A) contrasting with

large cribriform glands (B).

Intraductal carcinoma of

prostate with retention of basal

cells and surrounding adjacent

high-grade invasive

adenocarcinoma [(C), IDC-P

indicated by arrow; (D), IHC

for p63, cytokeratin 34bE12
stained brown, and AMACR

red]. Atypical intraductal

proliferation (AIP) with loose

cribriform proliferations and

only minor cytological atypia

(E). No necrosis is seen and

basal cells are retained [(F),

p63, cytokeratin 34bE12, and
AMACR cocktail].

Table 1. WHO fifth edition diagnostic criteria for intraduc-
tal carcinoma of the prostate

Essential criteria • Expansile epithelial proliferation in the
preexisting duct-acinar system

• Lumen-spanning solid, cribriform, and/or
cribriform patterns

• Loose cribriform or micropapillary patterns
with enlarged nuclei

• Residual basal cells

Desirable criterion • Immunohistochemistry demonstrating at
least partial basal cell retention
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always found in the associated radical prostatectomy
specimens.75,81 There is strong evidence that in asso-
ciation with invasive carcinoma, IDC-P is an indepen-
dent adverse prognostic factor associated with BCR,
progression-free survival, the likelihood of distant
metastasis at clinical recurrence, and DSS.82–88

Recently, revised clinical guidelines from the National
Comprehensive Cancer Network (NCCN) and the
Philadelphia Prostate Cancer Consensus Conference
have recommended germline genetic testing for all
patients with prostate cancer having an intraductal
or cribriform morphology.89,90 This recommendation
is based on small retrospective series,91,92 and is
somewhat controversial, given that a larger case–
control study found that there was no association
between germline BRCA2 mutations and IDC-P or
cribriform glands.93 However, this latter study did
show that somatic bi-allelic loss in the primary carci-
nomas was significantly associated with IDC-P and
cribriform glands.
A current controversy in prostate cancer pathology

revolves around whether foci of IDC-P should be
included when assessing the Gleason grade, and
reporting practices vary between pathologists.49,77,94–
96 The 2014 ISUP Consensus Conference on the Glea-
son grading of prostatic carcinoma recommended
that IDC-P without invasive carcinoma should not be
assigned a Gleason grade; then the 2016 fourth Edi-
tion of the WHO Classification of Tumours of the Uri-
nary System and Male Genital Organs went further
and stated that ”Intraductal carcinoma of the pros-
tate should not be factored into the grading of a car-
cinoma.”97,98 However, in the last few years several
authors have argued that IDC-P associated with inva-
sive carcinoma should be incorporated into the
tumour’s GS or WHO grade/GG for a number of rea-
sons.5,95,98–100 Most studies correlating various out-
comes with GS that incorporate cases reported before
the 2014 ISUP consensus conference have not consis-
tently distinguished between invasive carcinoma and
IDC-P, and included the latter when assessing tumour
grade. Moreover, the identification of basal cells to
define preexisting duct-acinar structures, and hence
reliably distinguish IDC-P from invasive cribriform
carcinoma, is often difficult in routine haematoxylin
and eosin-stained sections without using ancillary
IHC, especially when the glands are distended and
the basal cells are dispersed and attenuated.101–103

Even when IHC is utilised it may not be definitive,
since the basal cell layer is often fragmented in IDC-P
and basal cells might not be present in the IHC plane
of sectioning.104 The consistent exclusion of IDC-P
from Gleason grading would require much more

frequent use of more expensive IHC, with attendant
costs to health systems and accessibility issues in
low- and middle-income countries. Interestingly,
recent studies have shown that integrating IDC-P into
the assignment of GGs may improve outcome predic-
tions.105,106 In their study of biopsies from 1031
men, Van Leenders et al. demonstrated that incorpo-
ration of IDC-P and invasive cribriform carcinoma
into the GGs improved the value of the system for
predicting MFS and DSS, although not for BCRFS.106

Moreover, even in patients with distant metastasis at
initial presentation, the presence of IDC-P in a needle
biopsy is a significant prognostic factor.107 Finally,
the proponents of incorporating IDC-P into the GS/
GG note that clinicians might overlook a separate
comment on the presence of IDC-P in the pathology
report and miss its prognostic significance for the
patient, whereas if IDC-P were incorporated in the
GS/GG a significant proportion, although not all, of
its predictive value would be captured.5,95 This is not
without precedent, since a similar line of reasoning
was used to justify the decision of the 2005 ISUP
consensus conference to incorporate a minor compo-
nent of higher grade into the biopsy GS.108 The 2019
ISUP consensus conference endorsed this approach
after 76% of participants voted in favour of the pro-
posal that IDC-P associated with invasive carcinoma
should be incorporated in the GS.5

In contrast, the 2019 GUPS ‘white paper’ recom-
mended not to include IDC-P in determining the final
GS on biopsy and/or radical prostatectomy, with only
23% of respondents to the associated survey includ-
ing IDC-P when assigning the GS.6 The proponents of
this point of view argue that since a small subset of
IDC-P, occurring either without associated invasive
carcinoma or with low-grade (GS 3 + 3 = 6) carci-
noma, may represent a precursor lesion it would be
inappropriate to include it in the grading of the carci-
noma.6,80,95,109,110 Supporting this point of view, one
study of radical prostatectomy specimens showed that
the foci of IDC-P had different expression patterns of
ERG and PTEN compared to the concurrent low-
grade acinar adenocarcinoma.79 The GUPS paper also
contends that in historic studies of prostate cancer
outcome there would have been only a small fraction
of cases where the highest grade would have chan-
ged, depending on whether or not IDC-P was
included in the grade assignment. A recent study
supports this view and demonstrated that including
IDC-P in grading led to a change in GG in only 1.6%
of biopsy and 0.6% of radical prostatectomy speci-
mens.111 However, another small series of 123 IDC-
P-positive biopsy cases found that the GG was
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increased by 1–2 grades in 23%.112 Finally, the GUPS
recommends that it is not necessary to perform IHC
to identify basal cells and IDC-P if this would not
alter the highest GS/GG for the case.6 Hence, the
need to perform ancillary IHC could be significantly
reduced.
Given the diverging recommendations of the two

main urological pathology professional societies on
whether IDC-P should be included in the grading of
prostate cancer and the limited amount of data from
studies designed to address this question, the fifth edi-
tion of the WHO Classification of Tumours of the Uri-
nary and Male Genital Systems has not endorsed
either position. Instead, it is recommended that pathol-
ogists should specify which variant of the Gleason
grading recommendations is being used in their rou-
tine case reporting and publications to facilitate mean-
ingful analyses and comparisons of cohorts.2

Some intraductal neoplastic proliferations fall short
of either the architectural or cytological atypia
required for a diagnosis of IDC-P but have more aty-
pia than that usually seen in HGPIN. These lesions
are designated “atypical intraductal proliferation
(AIP)” in the fifth edition and in the GUPS 2019
white paper.2,6 In particular, loose cribriform prolifer-
ations lacking severe nuclear atypia or necrosis fit
into this category better than the alternative designa-
tion of cribriform HGPIN, since AIP-associated carci-
noma has similar clinicopathological features to IDC-
P-associated carcinoma.113 AIP is a potential marker
of unsampled high-grade prostate carcinoma and
exhibits similar loss of PTEN expression and overex-
pression of ERG to IDC-P and the associated inva-
sive carcinomas.113–115 Some authors note that this
terminology is nonspecific, as both HGPIN and IDC-P
are also AIPs and suggest the alternative term “atypi-
cal proliferation suspicious for intraductal carcinoma
(ASID)” to communicate diagnostic uncer-
tainty.104,116

Conclusion

The fifth edition of the WHO Classification of
Tumours of the Urinary and Male Genital Systems
incorporates several significant advances in the
pathology of prostate cancer. Some controversial
issues cannot be resolved based on currently pub-
lished evidence but it is likely that further studies will
provide robust data and more clarity in subsequent
editions. Emerging technologies, such as artificial
intelligence-based decision support for prostate cancer
imaging, histopathological diagnosis and grading, are

also mentioned the fifth edition. Although these tech-
nologies are still in their infancy and not in wide-
spread use in routine practice, it seems likely that
they will become increasingly important in the
future.
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