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Organos gue albergan sistema
Organos endocrinos puros Estructuras nerviosas nos gue albergan sist
. .

Piel, vias respiratorias altas y pulmones, tul]

digestivo, 6rganos urinarios y reproductivos

Tiroides, paratiroides, gl suprarrenales,
pituitaria anterior

Carcinoma Medular de Tiroides Paragangliomas NETSNECs

Feocromocitoma

Organ system Proportion, %
(Gastroenteropancreatic system 70

Respiratory system 25
Other primary sites 5
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Table 2. Distribution and International Classification of Diseases for Oncology, 3rd Ed. (ICD-0-3) Codes of
Neuroendocrine Tumors (NETs) in the Gastrointestinal and Pancreatobiliary Tracts in the 2010 World Health
Organization Classification

NET Classification

Location

ICD-0-3 Code

NET Gl
NET G2
Neuroendocrine carcinoma
Large cell NEC
Small cell NEC
Gastrin-producing MET (gastrinoma)
Glucagon-producing NET (glucagonoma)

§U|T1H.1|th-ﬂln-'lr!][!lll'l ng EE | (somatostatinoma)

Insulin-producing NET (insulinoma)

VIPoma

L cell, Glucagon-like peptide and PP/PYY.producing NETs
Goblet cell carcinoid

Tubular carcinoid

Mixed adenoneurcendocrine carcinoma (MANEC

All organs

All organs

All organs

All organs

All organs

All organs

Stomach, ampulla, small intestine, pancreas
Fancreas

Ampulla, small intestine

Ampulla, small intestine, pancreas
Pancreas

Pancreas

Small intestine, appendix, colorectum
Appendix, extrahepatic bile duct
Appendix, extrahepatic bile duct

All organs

Fancreas

324003
824973
824613
801373
8041/3
8241/3
81533
81523
B6H30
B156/3
815173
81553
#1521
824113
82451
82443
8150/0

Table 3. World Health Organization 2010
Classification of Neuroendocrine Tumors (NETs) in
the Gastrointestinal and_Pancreatobiliar

R —
Mitotic Count/ Ki-67 Labeling
10 HPFs

Index, %

Grade

NET, grade 1 =2 -
NET, grade 2 2-20 3-20
NEC, grade 3 =20 =20

Gastrointestinal anghancreatobilianyNeuroendocrin&umorst Kim&Hong. Arch PatholLabMedt Vol140, May 2016

Abbreviations: HPF, high-power field; NEC, neuroendocrine carcino-

ma.

Gastrointestinal angbancreatobiliaryNeuroendocrindumorst Kim&Hong.
Arch PatholLabMed ¢ Vol 140, May 2016




> Am J Surg Pathol. 2015 May;39(5):683-90. doi: 10.1097/PAS.0000000000000408. E—— > Cancer. 2014 Sep 15;1 20(18)!2814-23. doi: 10.1002/CHCF.28721.

The highjgrade (WHO'G3) pancrea.ltic n.euroendocrine tumor Epub 2014 Apr 25.
category is morphologically and biologically heterogenous and

includes both well differentiated and poorly differentiated s 1.9 . .
neoplasms Gastroenteropancreatlc hlgh-grade neuroendocrine carcinoma

Olca Basturk 1, Zhaohai Yang, Laura H Tang, Ralph H Hruban, Volkan Adsay, Chad M McCall, Halfdan Sorbye 1 , Jonathan Strosberg, Eric Baudin, David S Klimstra, James C Yao
Alyssa M Krasinskas, Kee-Taek Jang, Wendy L Frankel, Serdar Balci, Carlie Sigel,

David S Klimstra

. . . . . . A Response rate B Months Survival
14 L 50 %
I 45% 20
N | Mitotic G2, Ki67 G2 PanNET 0% 18
- (m=50) 35% 16
g 6 - | 30% - 14
£ Mitotic G2, Ki67 G3 PanNET 25% 12
- (n=19) 20% 10
£ 41 L g
3 —_ 15%
Poorly differentiated NEC 10% 6
.2 r (n=42) s% I 4
0% 2
01 B 20-30% 31-40% 41 50 51 60 61 70 71 80 81-90 Y
i i % 100% 20-30%31-40%  41- 71- 81-
0 50 100 . 150 200 250 50% so% 70% 80% 90% 100%
ime
Basturket al. Am BurgPathol2015 Sorbyeetal.Cancei2014

ACategoria G3 de la OMS 2010 erheterogénea

ANo respuesta a QT basada en platino de subgrupo de NEC G3 (Ki67 <55%)
ATumores bien diferenciados con indice proliferativo alto  tenian mejor supervivencia
gue NEC (pobremente diferenciados)



OMS 2017

42 edicion Tumores de
Organos Endocrinos

Conceptd\NET G3 en
pancreas

IARC/OMS
2018

Propuesta de consenso
para sistema de
definicion universal para
todas las NEN

Se establecen las bases
para dividir las nen en
NET Yy NEQevidencia molecular)

' OMS 2019

5a edicion, Tumores del
Sistema Digestivo

Seimplementa el marco
comun de 2018para

todo el tracto
gastrointestinal y sistema
pancreatobiliar

Se extiende la categoria
de NET G3 atodas las
localizaciones
digestivas

NEC no se gradan

MINEN (antes MANEC)

OMS 2022

5a edicion Clasificacion
de Tumores Endocrinos
y Neuroendocrinos

Se incluye por primera
vezun capitulo dedicado
alas NEN en organos
no endocrinos Se
renombra el libro para
reflejar la integracion
global.

Se consolida la
taxonomia basada en la
diferenciacién y el
grado.



Table 2. Classification and grading criteria for neuroendocrine neoplasms (NENs) of the Gl tract and hepatopancreatobiliary

organs

Terminology

Differentiation

Grade Mitotic rate* (mitoses/2 mm?) Ki-67 index*

NET, G1

NET, G2

NET, G3

Well differentiated

Low <2 <3%

Intermediate 3-20%

NEC, small-cell type (SCNEC)

NEC, large-cell type (LCNEC)

Poorly differentiated

Well or poorly differentiated*

Variable* Variable* Variable*

» Histopathology. 2019 Nov 13;76(2):182-188. doi: 10.1111/his.13975 %

The 2019 WHO classification of tumours of the digestive system

M Washington *, Fatima Carneiro %, lan A Cree *; the WHO Classification of Tumours Editorial Board







Bien Pobremente

diferenciados diferenciados
; AP R —

ARQUITECTURA

PATRON
MICROVASCULAR

S

ESTROMA

WAL W T L TER W

Overviewof the2022 WHO Classificationf Neuroendocringeop lasmgRindiet al., 2022)

Neuroendocrineoplasmef thepancreasdiagnosis anplitfalls(Konukiewitet al.,
2022)

Anupdateonthedevelopmerof concepidiagnosticriteria
andchallengingss uefor neuroendocrime oplasmacrosdgliffere ntdige stive
organgCouvelard Cros, 2022)



Via NET (Bien Diferenciada)

* Alteraciones en la remodelacion de la cromatina y telémeros.
» Mutaciones en MEN1, pérdida de DAXX o ATRX.
* Retiene la diferenciacion neuroendocrina celular.

DAXX — ATRX C— MEN1 I ——

Célula

Precursora @
TP53 ) E———————x RB1 ) g

Via NEC (Pobremente Diferenciada)

* Inactivacion de supresores tumorales clasicos.

« Mutacién/sobreexpresion de p53. Aha Moment

+ Pérdida global de Rb. Un NET G1 no ‘progresa’ gradualmente
a un NEC. Son linajes genéticos distintos.
Identificar estas mutaciones mediante
IHQ es clave para casos ambiguos.

Review > Endocr Rev. 2019 Apr 1:40(2):506-536. doi: 10.1210/er.2018-00160. Meta-Analysis > Histopathology. 2024 Jan;84(2):255-265. doi: 10.1111/his.15025.

Epub 2023 Aug 11.

Genetics and Epigenetics of Gastroenteropancreatic Genetic and epigenetic prognosticators of

Neuroendocrine Neoplasms neuroendocrine tumours of the GI tract, liver, biliary
Andrea Mafficini 1 2, Aldo Scarpa 1 2 tract afld pancreas: A systematic review and meta-
analysis

Affiliations + expand

PMID: 30657883 PMCID: PMC6534496 DOI: 10.1210/er.2018-00160 (3 Claudia Mestre-Alagarda 1, Rajaventhan Srirajaskanthan 2, Yoh Zen 2, Mojisola Giwa 4,
Mark Howard 4, Marc Lucas Ooft ! 5



MINENs(antes MANECS):

- Neoplasias mixtas Neuroendocrinas +mmiroendocrinas

- 30% de cada componente

- Combinacién morfologicaimmunofenotipica

- Perfil molecular similar a los NEC y Adenocarcinomas (evolucion clonal?)

Microtumorneuroendocrino (<Smm(NFPanNE)T

- Microadenomg<5mm) WHO 2017

- Metastasis ganglionares descritas en tumores <5mm

- Se recomienda confirmacion histolégica de todd2oBIEThcidentales (Rcm) para excluir otras lesiones PET-
(bazo ectopico, islotg®, metastasis)

- Se recomienda gradarlos y realizar estudio de extension

Adenocarcinoma apendicular de células en anillo de sello (ex carcinoide/carcinoma de ceélulas en anillo de sellc
- Tumomanficrinocon componente neuroendocrino variable, pero comportamiento biologico agresivo mas parec

los adenocarcinomas
- Actualmente tiene se ha sacado de la clasificaciéon de neoplasias neuroendocrinas y tiene su propio sisteme

gradacion.
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H 60a, lesion pancreatica 6mm




Sinaptofisina Cromogranina A

Alta sensibilidad, menor -+ Alta especificidad. Menos « El factor de transcripcion
especificidad. | sensible. nuclear de nueva generacion.

Se expresa difusamente en el * A menudo focal o ausente en + Altamente sensible y especifico
citoplasma. | NEC de célula pequeiia. para NENSs, independiente de la

Puede ser positiva en neoplasias =~ |« Patrén de tincion “dot-like” o diferenciacion o sitio.
no neuroendocrinas. ~ granular.

Puede no expresarse en NET rectales y pancreaticos




, lesion pancreatica 6mm
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H 60a, lesion pancreatica 6mm
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AnneCouvelargJéromeCros Virchowsrch(2022) SurgOncol Clin N Am . 2020 April ; 29(2): 18208. doi:10.1016/}.s0¢.2019.11.003.




333 COLLEGE of AMERICAN

3.::° PATHOLOGISTS
ENs® and GI-NENs.*
[ Grade Mitotic count (10 HPFs)* Ki-67 index (%)** A The Royal College of Pathologists
= G1 <2 <@+ 7 Pathology: the science behind the cure
24 2R
% G2 2-20 3-20 Y
o

G3 >20 >20 " ¢
*10 HPF = 2 mm? based on each HPF being 0.2 mm? with at least 50 consecutive fields evaluated in areas of ‘\3‘
= highest mitotic density (hot spots). pigd

**Ki-67 proliferation index is based on the evaluation of 2500 tumour cells in the areas of highest nuclear labelling i

(so-called hot spots). For assessing Ki-67, casual visual estimation (eyeballing) is not recommended; manual ¥ios

counting using printed images is advocated. ;

***<3 replaces <2 in the 2010 WHO classification to include decimal numbers between 2 and 3.
P HPF: High power field. o

% v
’. The Ki-67 index should be assessed on regions of most intense and highest nuclear labelling &
5. using a validated antibody (i.e. MIB1 antibody). o
=4 The new recommendations for reporting Ki-67, according to the WHO 2017 classification of ?

PanNENs and the WHO 2019 classification of GI-NENs are: ai

e the Ki-67 is based on the evaluation of 2500 cells 5
,,  round up or down to the nearest whole number ‘ ")
e manual counting using camera-captured, printed images is recommended instead of 2

k : casual visual estimation or eyeballing. ' /




Spatial and temporal heterogeneity of
digestive neuroendocrine neoplasms

Pauline Bourdeleau, Anne Couvelard, Maxime Ronot, Rachida Lebtahi, Olivia Hentic,

Philippe Ruszniewski, Jérome Cros and Louis de Mestier

Table 1. Main issues related to heterogeneity of NENs, and proposals for taking it into account in patient management.

Issues

Proposals

Inter-tumor heterogeneity (Ki-67, grade, hormone staining,

SSTR)

- =30% between primary tumors and metastases (usually
higher grade)

- =30% between metastases

- higher for metastases sized >4cm

Intra-tumor heterogeneity (Ki-67, grade, hormone staining,
SSTR)

- =30% within tumors

- Higher for tumors sized >2cm

- Higher for tumors with Ki-67 >10%

Temporal heterogeneity (Ki-67, grade)
- 30-60% between metachronous lesions

- Can be revealed by metachronous hormonal syndrome and/or

morphological progression

- Especially in patients heavily pretreated (including alkylating

agents)

- Prioritize sampling of metastatic lesions whenever possible
- Prioritize sampling of largest metastases if possible

lesion to biopsy

- Use core-needle biopsy (rather than fine-needle biopsy)

- Consider rebiopsy if discordance with clinical behavior and/
or uptake on "®F-FDG PET

- Assess the Ki-67 index on at least 2000 cells (or 500 cells in
case of biopsies)

- On resected specimen, assess Ki-67 each 2cm, or in case of
heterogeneous morphology

- Assess Ki-67 on each resected metastasis if multiple

- Systematic sampling of metachronous NET metastases at

relapse or unexpected progression
- Use both '8F-FDG and ¢Ga-DOTA PET to target the best
lesion to (re)-biopsy

'8F-FDG PET, Fluorine-18 fluorodeoxyglucose positron emission tomography; NENs, neuroendocrine neoplasms; SSTR, somatostatin receptor.

P BourdelealA Couvelarat al. TherAdv Med Oncol 2023, Vol. 15: @12
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Check non-NE component

ICheck differentiation/ proliferation

¥ ¥
NET G1/G2/G3 NEC

Check small or large cells

Neoplasia neuroendocrina bien diferenciada (tumor
neuroendocrino), estimado G1 (Ki67 <1%)*
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ELDILEMA DEL ALTO GRADO: NET G3 VS NEC

Parametro

‘ NEC (Célula Grande/Pequeiia)

Morfologia Organoide, trabecular Difusa, sdlida, necrosis geografica
>20% (Frecuentemente 20-55%) >20% (Usualmente >55%, media 60-70%)
indice Ki-67 - | | ee—
% 100%
8 Zona de Solapamiento o
P53 /Rb (IHQ) Expresion normal / Rb retenido p53 mutado / Rb perdido

Receptor Somatostatina
(SSTR2)

Positividad fuerte y difusa

Frecuentemente negativo o focal 3¢

DAXX / ATRX
(Pancreas)

Frecuente pérdida de expresion

Expresion normal conservada




Table3 Main immunohistochemical markers to help distinguish well-differentiated neuroendocrine tumours of grade 3 (NET G3) from poorly

differentiated NEC

Feature in favour of NET G3

Feature in favour of NEC

Ki-67 < <:Ki-67 index is lower in NET; 55% is proposed as the best
cutoff to separate NEC from NETG3 but Ki-67 overlap

p53 — —: Wild-type p53 phenotype corresponds to faint-to-moder-
ate expression according to the proliferation
Rb + +: Wild-type Rb phenotype corresponds to faint-to-strong
nuclear expression according to the proliferation
@ — —: Faint-to-moderate expression in a small proportion of
tumour cells
— —:TTF1I is usually negative in digestive NET
+ +: MMR proteins are expressed (p)MMR phenotype)
DAXX — —:Inthe pancreas, the mutated phenotype is the loss of
nuclear expression (exclusive with ATRX in most cases)
ATRX  — —:Inthe pancreas, the mutated phenotype is the loss of
nuclear expression (exclusive with DAXX in most cases)
MENIN — —:Inthe pancreas (and lung), the mutated phenotype leads

to the loss of nuclear expression
+ +:ISLET1 is expressed in a subset of pancreatic NET

+ +: Strongly expressed in most digestive NET

> >:Ki-67 is higher in NEC, especially in small-cell NEC

+ +: Strong and diffuse overexpression (or complete loss) sug-
gestive of TP53 gene mutations

— —:Rbis the loss in the nucleus of tumour cells, suggestive of
RBI gene mutations; the presence of positive internal control
is mandatory

+ +: The loss of Rb is associated with a strong expression of
p16; this is independent of HPV infection

+ +: TTF1 can be positive in < 40% of digestive NEC
— —: The loss of expression (IMMR/MSI phenotype) is possible

in 5 to 10% of NEC
+ +: Normal nuclear expression
+ +: Normal nuclear expression

+ +: Normal nuclear expression

— —: Not detected in NEC
—: SST2R is expressed (less intense) by <30% of NEC

TTF1, thyroid transcription factor 1; MRR: mismatch repair proteins; SST2R, somatostatin receptor type 2; DAXX, death domain-associated pro-

tein; ATRX, alpha-thalassemia/mental retardation X-linked



