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e 7axonomy is the science of defining and naming

groups of biological organisms on the basis of shared
characteristics

e (Cancer classification is based on shared characteristics
of cancers — currently mainly histology and genetics.

WHA10.18 The Tenth World Health Assembly resolved,
...to continue work on formulating international

aefinitions of nomenclature and statistical classification...’
(May 1957)
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5th Series Changes

Increased speed of production by improved process management at
every stage

Evidence not eminence...author selection by informed bibliometrics

Editorial board formed with standing and expert members to consider
and decide on classification, based on evidence — including
systematic reviews

Quality — HGVS for genomic notation, SI units (mm? not HPF)
Epidemiology — from GICR epidemiologists

Etiology, pathogenesis — incorporate new information - e.q.
metabolites, genetic predisposition

Harmonise topics across series — e.g. NEN, Lymph, ST&B
Website to come, but there will still be books, and they will be blue!



WHO Blue Books — 5th Series Timeline
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Improving quality

Why should research have lower standards than we would accept
in clinical practice?

New drug approvals require two independent and confirmatory
phase 3 clinical trials (usually).

What does pathological diagnosis need?

Levels of evidence (summary):
1. Systematic review
Two independent prospective studies
Two independent cohort studies of sufficient size
Case reports, small cohort studies
Expert opinion

vk W



Current challenge - Quality

Mitotic counts required for diagnosis to assess malignancy of
many tumour types

Usually expressed as ‘mitoses per high power field (HPF)’

But — HPF area varies with microscope and defined objective by a
factor of 4x

Why not use ‘mitoses per mm?2?




Current challenge - Quality

HGVS notation mandatory for reporting of genetic alterations.
Not understood by pathologists and largely ignored.

Clinical colleagues may be told that there is a c. BRAF c.1799T>A
(p.V600E) mutation in @ melanoma....

And then ask whether the 'BRAF is positive or negative

14

BRAF ¢.1799T>A p.Val600Glu V600E
BRAF ¢.1798_1799GT>AA p.Val600Glu V600E
BRAF ¢.1798_1799GT>AG p.Val600Arg| V600R
BRAF ¢.1799_1800TG>AT p.Val600Asp V600K

BRAF

Kikuchi H, et al. Development and validation of a TagMan Array
for cancer mutation analysis. Pathogenesis. 2016 (3): 1-8.



Current challenge - Evidence

Changes in clinical practice are brought about by the weight of
clinical evidence for and against.

This involves assessment of the quality of the evidence

Clinical evidence of efficacy relies on the dissemination of research
results, usually by publication in medical journals — a critical step.

Contopoulos-Ioannidis et al (2008) identified 101 articles between
1979-1983 in 6 top basic science journals that had apparent
promise for development as a major clinical application. Twenty
years later, only five of these promising advances were in licensed
clinical use and only one of them had had a major impact on current
medical practice.

Clearly, the research system has not been working as effectively as
one might wish.

Contopoulos-loannidis DG, et al. Life Cycle of Translational
Research for Medical Interventions. Science 2008,
321:1298-12909.

Douet et al., An exploratory investigation of the influence of
publication on translational medicine research Journal of
Translational Medicine 2010, 8:62



Current challenge. Information overload...

Multiple organizations are involved in collating information across the
different aspects of cancer classification, often in isolation from each
other, including:

o International organizations in histopathology and genetics,
e Professional bodies

e Research institutes

e Healthcare providers.

o High-level collaboration to provide the high-quality information
and evaluation required.

o We are therefore proposing a high level Collaboration for Cancer
Classification and Research (IC3R)



Collaboration for Cancer Classification and Research (IC3R)
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1linz 97 Kim DH 193 Kim S
2 Min KW 98 Do SI 194 Shaaban AM
3van Deurzen CH 99 Kim K 195 Zhang D
4Yang Y 100 Lee HJ 196 Park S
5SunJ 101 Horn LC 197 Lin Y
6Liud 102LiwW 198 Rosa M
7HouY 103 Wang H 199 Zhang Z
8LIX 104 Chen L. 200 Song H
9Lz 105Zhu Y 201 Park IA
10 DAfonso T 106 Hu J 202 Lerma E
11 Hoda SA 107 Chen X 203 Krishnamurthy S
12 Wang Y 108 Lien HC 204 Cohen G
13 Zhang X 109 Yang J 205 Chen P
14 Liu L 110 Yang Z 206 Yang H
15LeeH 111 Yang W 207 FanY
16 Wang X 112Fan C 208 Wang C
17 Sharma R 113Qin Y 209 Wang Q
18 Argani P 114 Masuda S 210 Kim JH
19 Cimino-Mathews A 115 Xu X 211ltoY
20 Aleskandarany MA 116 Lakhani SR 212 Park SY
21Elis 10 117 Zhang 213 Corben AD
22 Green AR 118 Zhou J 214 Tan LK
23 Rakha EA 119 Wu X 215 Morita M
24 Weaver DL 120 Lee AH 216 Yamaguchi R
25 Denkert C 121 Chitale D 217 Kanomata N
26 Shin SJ 122 Gong Y/ 218 Tsang JY'
27T WuY 123 Thomas J 219 Moriya T
28LiC 124 XuL 220 LiuF
29LiJ 125 Yao J 221Bose S
30LiP 126 Wang L 222 Cheng L
31Zhang C 127 Tanaka S 223 Bonetti F
32 Zhang Y 128 Brogi E 224 Hameed O
33 We 129 Geyer FC 225 Stenman G
34LiH 130 Ng CK 226 Tamaki K
35ChenY 131 Piscuoglio S 227 Kim SH
36 XuH 132 Lim RS 228 Wang G
37LuB 133 Guerini-Rocco £ 229 Couch FJ
38 Zhang Q 134 Norton L. 230 Siddiqui MT
39 Zhang L 135 Weigelt B 231 Jeng YM
40LiL 136 Reis-Filho JS 232Luz
41 Yang L 137 Martelotto LG 233LiY
42LuC 138 Siziopikou KP 234 Wang D
43 D'Alfonso TM 139 Liu X 235 Tajima S
44 Penault-Llorca 140 Schnitt SJ 236 Lee J
45 Troxell 141 Ohuchi N 237 Zhang W
46 Tan PH 142 T kés AM 238 Zhang G
47 HanY 143 Kulka J 239 GuF
48 Wang J 144 Thike AA 240 McCluggage WG
49 Wang EH 145 McNamara KM 241 Tsuchiya S
50 Wang YW 146 Suzuki K 242 Zhao C
51Kang S 147 Hirakawa H 243 Yao Y
52 Yang Q 148 Ohashi R 244 Thompson E
53 Yano H 149 Takei H 245 Meeker A
54 Peng Y 150 Naito Z 246 Collins LC
55 Tang P 151Ma Y 247 Ni Y8
152 Kleer CG 248 Badve S
57 Allison KH 153 Downs~Kelly E 249 Dabbs DJ
58 Fan F 154 Vincent-Salomon A 250 Sahin A
59 Tawfik O 185 Ichinara S 251LuS
60 Niu Y 156 Fox SB. 252 XuJ
61 Bieche | 157 Chen S 253 SunL.
62 Wang S 158 Chen J 254 Varma S
63 Zhou X 159LiQ 255 Liu YF
64 Zhang H 160 Miao Y 256 Kim JY
65 Hicks DG 161 Natrajan R 257 Arnould L
66 Sapino A 162 Park HS 258 Edelweiss M
67 Cserni G 163 Kosma VM 259 LinL
68 Zhang K 164 Huo L 260 YuJ
69 Siegal GP 165 Ueno NT 261 Horii R
Wei'S 166 Kim J 262 Akiyama F
71 Pruneri G 167 Davidson B 263 Park H
Viale G 168 van de Vijver MJ 264 MacGrogan G
73Lus 169 Troxell M 265 Kang SH
74LivY 170 Wang Z 266 Jiang G
75 Zhang J 1714in G 267 Lin X
76 KimY 172 Chen W 268 Zhao H
77 Eusebi V 173 Sun Y 269 Wang E
78 Takagi K 174 Tsuda H 270 LangR
79 Miki Y 175 Yoshida M 271 Szasz AM
80 Shibahara Y 176 Tse GM 272 Hanby A
81 Watanabe M 177FuL 273 Apple S
82 Sasano H 178 Jung WH 274 Cui X
83 Suzuki T 179 Koo JS 275 Zhou G
84 Schmidt MK 180LiD 276 Kim H
85 Wesseling J 181 Kim A 277 Cheng H
86 Yamamoto H 182 Gong G 278 Schmitt F
87 Schmitt FC 183 Brunelli M 279 Derksen P
88 Paredes J 184 Manfrin 280 Kleer C
89 Zhao L 185 Yang M 281 TsutaK
90 Pang JC 186 Ginter PS 282 Chan SK
91 Jorns JM 187 Khoury T 283 O'Toole S
92 VandenBussche CJ 188 Sherman ME 284 Lee K
93 Hoskir 189 285 Gobbi H
Ls 190 Liu D 286 Jorns J
95 Huang W 191 Vang R
96 van Diest PJ 192 Ohi Y

International Agency for Research on Cancer

World Health
Organization




Classification terms

o Sjte e.g. Stomach
e (ategory, e.g. Epithelial neoplasms

o Family (Class), e.g. Adenomas and other premalignant
neoplastic lesions

e TJype, e.g. Adenoma
e lariant (Sub-Type), e.g. Pyloric-gland type

Stage and Grade are dealt with separately....



The multi-dimensional nature of cancer
classification

Clinical features and Radiology

‘Synonyms

|ICD-O and
ICD11 Codes

Variants

Localization
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‘Tumour Type

Epidemiology
/ A \
Etiology

Cytology

« |/Staging (TNM)

Molecular pathology

(DNA, RNA, Protein)

Pathogenesis

Prognosis
and Prediction

'Histopathology




The multi-dimensional nature of cancer classification
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Neuroendocrine neoplasms

The classification of neuroendocrine neoplasms (NENs) differs
between organ systems and currently causes considerable
confusion.

A uniform classification framework for NENs at any anatomical
location may reduce inconsistencies and contradictions among
the various systems currently in use.

Site: nearly anywhere

Category: Neuroendocrine neoplasms

Families. based on genetic and histological differences
e Neuroendocrine tumour
e Neuroendocrine carcinoma

Type: Many, based on hormone secretion...

Grade: based on proliferation



Working classification

We have provided a framework for a common classification of
NENS.

Morphology is the primary basis for this classification, supported in
some sites by underlying genomic alterations.

A basis for the next generation of NET classifications

Consistent taxonomy to understand how neoplasms from different
organ systems inter-relate genetically.

Recognition of site-specific differences among NENSs, of critical
importance for proper diagnosis and clinical management.

Rindi G, et al. A common classification framework for neuroendoc
neoplasms: an International Agency for Research on Cancer (IAR(
World Health Organization (WHO) expert consensus proposal. Mc
Pathol. 2018 Aug 23. [PMID: 30140036]



The 5% Series WHO Classification of Tumours

Digestive System Tumours e Endocrine Tumours

Breast Tumours e Haematolymphoid Tumours
Soft Tissue and Bone Tumours e Skin and Adnexa Tumours
Female Genital Tumours e Eye and Orbit Tumours
Thoracic Tumours e Paediatric Tumours

Urinary and Male Genital e Neuroendocrine Tumours
Tumours e Hereditary Tumours

Central Nervous System Tumours
Head and Neck Tumours

http://whobluebooks.iarc.fr



Timeline for 57" Series WHO Blue Books

[2018 2019 2020
3 ' 9 10 11 12| 1 2 3 4 5 6 7 & 910 11 12| 1 2 3 4 5 6 7 & 9 10 11 12
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Phase 1 - Identification

Expert editors invited
Secretariat identifies possible contributors

Editoral board meeting [content set)
Contributers invited

Phase 2 - Writing
Contributors/Secretariat work on submissions
Submissions finalised

Phase 3 - Editorial
Secretariat finalises content
Editorial meeting

Content locked

Breast STEE Gyn Thorax CNS

ey e

[a]e] Breast STEB Gyn Thorax

Phase 4 - Production

Copy editing and layout

Proofs to contibutors and editors
Final wersion to printers

Printing

Phase 5 - Distribution
Printed copies to WHO Press
Onlime content/versions available



WHO Classification of Tumours 5th Edition, 1st Editorial Board, Digestive System
5-6 February 2018, IARC, Lyon, FRANCE




WHO Blue Books
Faculty

300,000 (estimate)

60,000 — mainly pathologists

1,800 (150 per book)

Editorial
Boar

20 standing + 144 expert

WCT Blue Books team

International Agency for Research on Cancer

g’@ World Health
W% Organization




Changes in 5% Edition WHO Classification of Tumours:
Digestive System Tumours

Oesophagus: known sequence of progression of neoplasia, from
inflammation to metaplasia (Barrett Oesophagus), dysplasia, and
finally adenocarcinoma, driven initially by gastro-oesophageal reflux
disease.

Stomach: Most “epidemic gastric cancers” are now regarded as
inflammation-driven cancers and the etiology is characteristically
environmental, usually due to Helicobacter pylori infection. This
infectious etiology results in the inclusion of gastric cancer among
the restricted list of highly lethal, but preventable cancers.

Rare tumours have distinctive driver mutations that have been
identified — for instance ,the characteristic gene fusion MALAT1-GLI1
in gastroblastoma, and EWSR1 fusions in gastro-intestinal clear cell
sarcoma and malignant gastro-intestinal neuroectodermal tumour.




Breast Tumours

Well, that would be telling!

It will cover recent advances in molecular understanding of breast
tumours, including prognostic factors and predictive biomarkers.

Where there is level 1 or 2 evidence, you can expect changes.

There will be a separate chapters on haematolymphoid neoplasms of
the breast, soft tissue tumours, and inherited tumour syndromes

The editorial board meets in December and I hope to have a book for
you in summer 2019.



Conclusion

There is a need for all pathologists to contribute to
research, to gather the evidence our patients need,
and to evaluate that evidence for use in their practice.

Our diagnoses underpin the management of individual
patients, cancer research, and epidemiology.

Implementation of academic research in pathology is
largely through the WHO Blue Books, which provide
the international standards for diagnosis.

We have a joint responsibility to ensure their
accuracy.



Thank you!

i




