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Colorectalt GEP-NET?
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Stomach?! Pancreas!  Esophagus! Hepatobiliary!

Prevalence in SEER Database
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Primordial
concept of NET
for the
pathologist......

then evolved Iinto
Neuro-Endocrine
Tumors

(now NEN
according to WHO
Gl 2010)

Singolo o doppio?




Now In GEP-
NETs only:

-NEN vs NET

-grade & TNM

mm) 2 groups
mm) 3 grades

mm) 4 stages
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Confusion: which criteria for
diagnosis vs grading vs
staging? =2 needed an
ordered approach, stepwise
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e Pathological classification,
grading and TNM staging
guidelines

e Diagnhostic markers
e Prognostic & predictive markers

e Conclusion



WHO classification 2000: G| NETs
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2000 WHO classification
3-TIER SYSTEM for
NETs of the
Gl tract pancreas

Well-differentiated Well-differentiated
endocrine tumor endocrine tumor

— Carcinoid - Confined to pancreas

Well-differentiated endocrine carcinoma
(malignant carcinoid) - Low grade malignant

Poorly differentiated endocrine carcinoma
- High grade malignant



NET GRADING  #%{}4
Improvement of ;f ﬂ

grading system using 4%% R
mitoses + Ki-67

Grading proposal for foregut NET

Grade Mitotic count (10 | Ki-67 index

HPF) (%)
Gl <2 <2
G2 2-20 3-20

G3 >20 >20




Staging system for GEP NETs and ....

Rindi G, et al. TNM staging of midgut and hindgut
NETs: a consensus proposal including a grading
system. Virchows Arch 2007;451:757

Couvelard A, Scoazec JY. A TNM classification for
digestive NETs of midgut and hindgut: proposals
from the ENETS. Ann Pathol 2007:27:426

Prognostic Relevance of a Novel TNM Classification
System for Upper Gastroenteropancreatic
Neuroendocrine TUmOrS [CANGER July 15, 2008 / Volume 113

.... also for lung NETs [ T===—_
| - X " L B —
The IASLC Lung Cancer Staging Project ' y S— _H‘—\_‘_l““ i
Propasals for the Inclusion of Broncho-Pulmonary Carcinoid Tumors e~ s
in the Forthcoming (Seventh) Edition of the TNM Classification for | - g
Lung Cancer -, | SVes |
Deaths ' W Estimaie
Wollvan 41 Traevis, ALY ."J-.-.l'-.ll.l'|_1'.l' Ceirener, AN Koo © hesendy, WOCTF Jodar Cremuleny, PRILT H B 12171128 Ry
Hisaer Asgemiorer, MG Elseebstle Brommbadic, MU, Pi0LE Janses Jert, MDY Catlerime Renred,® T 3% /168 g
Rt Mawri-Porga, ADLY Paerie W Busch, MO aead Porey Oenlalsirge, MR FROS, 77 111 im .
cwet Pl e tive Tranernvdionad Sdpyeietgr Cemarneifee greed Participoatiagy it - -
J Thorac Oncol. 2008:3: 1213-




GEP-NET grading & stagi gw;, =

Neuroendocrine Tumors of Midgut and Y
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Hindgut Origin: Tumor-Node-Metastasis IR ;
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Neuroendocrine Neoplasms
2010 WHO Classification of
the digestive System

Working principles

—“Neuroendocrine” defines peptide hormone-
producing cells/tumours, sharing neural-
endocrine markers

—*“Neuroendocrine neoplasm” includes well and
poorly differentiated tumours [NEN= NET + NEC]

Basic concept: All NENs have a malignant

potential

- Initially, NENs that were regarded as benign
were not considered in the incidence data (eq,
SEERS data).

- Now, all NENs have to be included because they
are known to have malignant potential




Il .= ' 3-TIER SYSTEM

for NETs of the

1 Gl tract pancreas

Well-differentiated endocrine carcinoma
(malignant carcinoid) - Low grade malignant

Mixed Exocrine-Endocrine carcinoma / MEEC



- 2-TIER SYSTEM for GEP- [EeisK
NENSs [3 grades & 4 stages] £
Neuroendocrine neoplasm (NEN) = F =
NE tumor + NE carcinoma =+ mixed tumors

Mixed Adeno-Neuroendocrine carcinoma
/ MANEC




ﬂ SPECTRUM OF LUNG NETs

typical Small or
carcinoid cell NE carcinoma

rare common

Most benign
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In addition: .
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therapy of
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Asamura et al JCO 24, 70-76, 2006




NEW 2010 WHO CLASSIFICATION

GEP-NENS
CATEGORIES RECOGNIZED

1 NET G1-G2
2 NEC (G3)

3 mixed adeno-neuroendocrine
carcinoma (MANEC)

mixe! mix
iintermingled) (colli

oure NE tum.
NE tum. ‘
0%

100% NE




Evolution of the concept of
goblet cell carcinoid in the
spectrum of mixed exocrine
/ NE carcinomas (MANEC)

0%

100% NE




SUMMARY

Differentiation

Combined

7 + _ carcinoma
SMALL CELL
LUNG TYPICAL ATYPICAL | ARGE CELL

GEP

CARCINOID CARCINOID NE CARCINOMA

NEUROENDOCRINE POORLY
TUMOR CARCINOMA | MANEC
Gl or G2 (small/large cell)

DIFF. NE

Good
\—

Intermediate Pod

~—
Prognosis

.-.-.:l.I

Big NEN house
built step by step




GEP NENs

The model of a big
“neuroendocrine” house

4 flats= Stage I-11-111-1V
- TNM: size & Iinvasion

3 floors= Grade 1-2-3 =2
mitoses & Ki67

NET vs NEC -

structure + grade
bl court= NEN vs nonNEN
= morphology & NE markers
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e Pathological classification,
grading and TNM staging
guidelines

e Diagnhostic markers
e Prognostic & predictive markers

e Conclusion



Bl10O- I\/IARKERS

omogranins
ptophysin
M (CD56)
NSE, VMAT

PGP9.5
Neurofilaments
HMW Cytokeratin

CgA H|\/|WC ¢

ones: calcitonin,
ombesin, insulin, glucagon,
2| somatostatin, gastrin, PP,
-|VIP, ACTH, serotonin,
ghrelin, cortistatin,
obestatin, secretagogin,...
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e Pathological classification,
grading and TNM staging
guidelines

e Diagnhostic markers
e Prognostic & predictive markers

e Conclusion



Ki-67 proliferation G
index Jade
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Surgery (resection, § zi :
debulking RF, embolization) go R

s :.. P=0.017

WHO 12 WHO 3
Ki-GT 3-20% Ki-a7 >20%
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EXAMPLES OF PREDICTIVE
MARKERS IN NETS

. Correlate Octreoscan
& response to SSA

SOMATOSTATIN | with "
RECEPTORS |

MTOR
PATHWAY
MOLECULES




17 Proposed

score for
SSTR2 IHC
Interpretation
| .j ﬁ;Q‘,
’ o[ |&coreh

50% 54%

Mod Pathol 2007;20:1172-82

87% 94%

CONCORDANCE WITH
OCTREOSCAN DATA



immunohistochamical study of 218 ‘clinleally
nggresshve’ canes
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2] Targeting mTOR ¢!inical

data

Octreotide and the mTOR Inhibitor RAD0D1
(Everolimus) Block Proliferation and Interact
with the Akt-mTOR-p7056K Pathway in a
Neuro-Endocrine Tumour Cell Line

Neurcendocrinalogy 2008:87168-181

SiMona Griemrey—omosserg S S—
Chrysanthia A. Leontiou®  Antdnio Ribetro de Ofivedra In.**  Paolo Dalino®
Mabsla Salabuddin®  Marta Korbonits®  Ashley B Grossman®

Efficacy of RADOO1 (Everolimus) and Octreotide LAR in
Advanced Low- to Intermediate-Grade Neuroendocrine
Tumors: Results of a Phase 11 Study

fitinnes C. Yous, Adexmmidrw 1, P, David 2 Chanig, Robert A, Wolll, Kenieth Hess, Sanfay Gupia,
Carrmier hicerdrds Jestmaette I Mares, Amidrea N, hun.';m.l, Aif Bailiisd, i Funida Meric- Bérratam

Everolimus 10 mg

Increases median PFS

- “ |from 4.6 to 11 mos in

=l advanced PanNET




IHC expression of phospho-mTOR and of
p70S6K &4EBP-1 Iin 258 resected lung NETs
(40 control TC, 24 TC with mets, 73 AC, 60
LCNEC & 61 SCLC).

phospho-pT0SE6K
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e Pathological classification,
grading and TNM staging
guidelines

e Diagnhostic markers
e Prognostic & predictive markers

e Conclusion



Pathology report of NETs

When assessing individual NENs / NETSs:

e Define malignancy based on a 2 (or 4) tier
system

e Define differentiation grade (including Ki-67
proliferative index)

e Assess the TNM stage
e Define the hormonal production, if any

e ldentify pathological parameters of aggressi-
veness or prognostic factors, If relevant

e Upon reguest, assess predictive factors
useful for target therapy (e.g. somatostatin
receptors, mTor pathway molecules, thymidilate
synthase, other target enzymes, ...)




Open Issues

e Get used to the new 2010 classification
and terminology of WD GEP-NETs

e Mixed endocrine — exocrine tumors
(MANECQC)

e Apply tumor grade (mitoses & Ki-67)

e Controversial staging for appendiceal
NETs

e Use of predictive markers of response to
therapy

e Classification of other NETs (pheochro-

mocytoma, medullary thyroid carcinoma,
parathyroid, Merkel cell carcinoma)
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Is a “preoperative”
diagnosis possible?
e Yes: definition of NE

phenotype.

e Often possible to distinguish
WD from PD NE carcinoma.

e Difficult to define primary
tumor In the presence of
metastases, only.

e Prognostic factors identifiable
but not 100%6 reliable. e

e Problems on scant material.
Which tissue?




Mitotic iIndex evaluation

-Count mitoses in 50 fields

-ExXpress mitotic rate as number per 10
high power fields (2 mm?)

Options to quantify Ki67 index

—Manual count of a 500-2000 tumors cells and
calculate the percentage of positive nuclei

—Digital image analysis system to measure the
percentage of positive nuclei

—Approximate “eyeballed” estimate of the
percentage of positive nuclei

-The result should be reported as a
single percentage reflecting the average
of the regions counted (not a range of values).




TNM staging of GEP-NENs

SITE-specific

Based on depth of
Invasion and size

ENETS: 2006/2007

Rindi, Kloppel, Ahlman,Wiedenmann. TNM
staging of foregut, midgut and hindgut
(neuro)endocrine tumours: A consensus
proposal including a grading system.
Virchows Archiv. 2006;449:395-401, and
2007;451:757-762.

UICC/AJCC: 2009
Sobin, Gospdarowicz, Wittekind. TNM

Classification of Malignant Tumours. Wiley-

Blackwell. 7th Edition: 20009.

e Similar TNM

classifications:

e Stomach

e Duodenum

e Jejunum/ileum
e Colon/rectum

e Different TNM

classification
e Appendix
e Pancreas



Staging of
appendiceal
NETs

ENETS TNM UICC/AJCC TNM




Grading & staging of PanNETs

Pancreatic endocrine tumors: improved TNM
staging and histopathological grading permit
a clinically efficient prognostic stratification

of patients

Aldo Sulrluu"". Willimem Mantovant®, Paoli Capell", Stefania Baghalli'™, Letizia Booineegne®,
Hoasolln Heltinl®, Francesco Poneotn®, Paolo Pedoreall®, Ginnfraneo dolle Fave® and
Massimo Faloond™®
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1‘4 stages ...

3 Grades ....

T

Example
of an ileal
tumor

T3 NO

i)

G2

1

NET

1 NE neoplasia @N




