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 Carcinogenesis of gastric cancer

 Molecular classifications of gastric cancer & predictive

biomarkers in gastric cancer: MSI and EBV
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@gonzadetoro

MACROSCOPIC HETEROGENITY

@ReyesGomezE

(since 1926...)
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Histopathologic classification of gastric cancer

TUBULAR PAPILLARY

POORLY COHESIVE MIXED

MUCINOUS UNDIFFERENCIATED

HEPATOID CARCINOMA GC WITH LYMPHOID STROMA

Gullo I et al. Pathobiology. 2018;85(1-2):50-63

Microscopic HETEROGENITY



#FemVHambTu

Intestinal-type dysplasiaGastric (foveolar)-type dysplasia

MUC5AC

MUC6
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American Journal of Clinical Pathology, Volume 149, Issue 6, June 2018, Pages 461–473

gastric adenocarcinoma of the fundic gland type 

- from oxintyc gland adenoma

- mixed chief and pariental cells

- neoplasic glands more complex

than normal oxyntic glands

(anastomosing/”endless

glands” pattenr)

- no desmoplasia

- low-growing

- very good prognosis
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- Tumor with papillary clusters devoid of fibrovascular cores

within lacunar spaces

- High incidence of lymphovascular invasion and lymph node

metastasis

- Worse prognosis compared to CoA (5-YSR:30%)

Micropapillary adenocarcinoma

Vardar, Enver et al. Turk patoloji dergisi 31 3 (2013): 219-22 .

EMA
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@Patholwalker

AFP

Adenocarcinoma with enteroblastic differentiation (subtype of epatoid carcinoma)
- Tubulopapillary architecture

- Columnar cells with clear cytoplasm (resembling early fetal gut epithelium)

- Worse prognosis compared to CoA (5y-SR: 9%)
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Interplay between 
environmental and host 

factors

Premalignant 
condition

Multi-step Carcinogenesis Sequence* 

*Diffuse-type GC does not involve metaplasia
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Spasmolytic Polypeptide-
Expressing Metaplasia 
(SPEM)

parietal cells

chief cells

mucous neck cells

isthmal stem cells

Isthmal stem
cells become
metaplasic
stem cells

Isthmal stem
cell gives rise
to pit cell
precursors
(foveolar
hiperplasia)Chief cells fuel

metaplasia

Isthmal stem
cell gives rise
to pit cell
precursors
and/or
metaplasia

Chief cells give rise
to metaplastic cells
metaplasia

basal chief
cells
become
metaplastic
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Intestinal-type dysplasiaGastric (foveolar)-type dysplasia

MUC5AC

MUC6

MUC2

‘Singapore-Duke’ classification
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 Histopathologic classification of gastric cancer

 Carcinogenesis of gastric cancer

 Molecular classifications of gastric cancer & emerging

predictive biomarkers in gastric cancer: MSI and EBV
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Nature. 2014 Sep 11;513(7517):202-9
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50%

9%

20%

21%

Nature. 2014 Sep 11;513(7517):202-9
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Oncology (Williston Park). 2016 Jul;30(7):635-45. 



#FemVHambTu

ISH

IHC/PCR

IHC

IHC
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Pathogenesis of EBV-associated
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- predominantly proximal stomach

- associated with lower T and N stages

- well-delineated tumors with pushing bordes

- moderade-poor degree of differentation
63,4% tubular type

4,9% poorly cohesive type

- associated with prominent immune infiltrate

- Lower HER2 expression

Clinical-pathological features EBV-associated GC
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 GC with lymphoid stroma (lymphoepithelioma-like/medullary carcinoma) 

Morphology of EBV-associated GC

 Conventional-type adenocarcinoma (scattered lymphocytes with prominent desmoplasia wo or less 3 follicles)

 Carcinoma with Crohn’s disease-like lymphoid reaction (3 or more follicles in the invasion edge of the tumor)
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Prognosis of EBV-associated GC
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T                           TTTTT                           GTGTGTGT 

Puntual Insertion Deletion
G                           AAAA                            CACACACACA       

replicative errors repair (MMR) proteins
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- MSI in about 15-20% of cases

- usually associated with:

o female sex

o older age

o antral location

o intestinal histology

o earlier stage

o considered a favorable prognostic indicator for both early and advanced 

stages

- The incidence of gastric cancer in HNPCC is low

MSI GASTRIC CANCER
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DFS and OS analysis of  MSI gastric cancer
MAGIC and CLASSIC trials
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Histomorphology of MSI gastric cancers
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Jonathan C. Dudley et al. Clin Cancer Res 2016;22:813-820

Proposed relationship between MSI status and immunologic response 
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Frecuency of genetic somatic mutations in cancer
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100% 87%
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Possibility of using PD-1/PD-L1 immune checkpoint inhibitors in 
EBV+/MSI GCs

- PD-L1 amplification is frequent in EBV+ GC

- Studies and clinical trials  proved that MSI-high GCs treated with pembro are associated
with a higher rate of response and disease control compared with MSS

Fuchs ASCO 2017

KEYNOTE 059 Cohort 1

Shitara ASCO 2018

KEYNOTE-061 (phase 3)
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Gràcies
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