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European Helicobacter Study Group 
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Microbiota Study group (2015) 
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E-cadherin expression 
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4-1-02 - ICD-O Code  
Adenocarcinoma      8140/3      
Papillary adenocarcinoma     8260/3    
Tubular adenocarcinoma     8211/3    
Mucinous adenocarcinoma     8480/3    
Poorly cohesive carcinoma      8490/3  
  (Signet-ring cell carcinoma  and other variants)    
Mixed carcinoma                      8255/3 W
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Tubulo-papillary ca. (WHO) 
“Intestinal” carcinoma (Lauren) 

Poorly cohesive/signet ring ca. (WHO) 
“Diffuse” carcinoma (Lauren) 

• Elderly patients, mainly males 
• Decreasing incidence everywhere 
• Blood-born metastases 

• Young patients, mainly females 
• Familial/hereditary conditioning 
• Dissemination to the peritoneum 

• HER2 
• MSI 

• CDH1 gene 



Blood born metastases  
Poor prognosis 

HER-2 amplification  
in intestinal-type gastric carcinoma  

David L et al; Mod Pathol 5:384, 1992 
Barros-Silva J et al; Br J Cancer 100: 487,2009 

HER-2  

in gastric carcinoma 

ToGA Trial 
HER-2 overexpression in 22% of advanced gastric cancers; improved survival in 
patients treated with with trastuzumab 
ASCO 2009 (LBA 4509) 

HER-2 
 
Prognostic factor   
         NO  (44%) 

YES (56%) 



Deng N et al, Gut 61:673, 2012 

New findings? 
 
 Genes related to RTK/RAS signaling (FGFR2, KRAS, HER2, 
EGFR and MET) are frequently amplified in gastric carcinoma 
in a mutually exclusive manner. 
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Survival of patients 

Multivariate analysis 
• Staging (pTNM) (p< 0.0008) 
• Venous invasion (p= 0.004) 
• Histological classification 
(p=0.08) 
• Microsatellite instability (p=0.04) 

Seruca R et al. Int J Cancer 64: 32, 1995 
Santos N et al. Gastroenterology 110: 38, 1996  
Oliveira C et al. Am J Pathol 153: 1211, 1998 

MSI is a molecular marker  
of good prognosis  

in sporadic gastric cancer 
(caused byhMLH1 promoter hypermethylation) 

Univariate analysis 
MSI  

in gastric carcinoma 



The dawn of phenotypic classification 
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Nogueira AM et al . J Pathol 187: 541, 1999 
Nogueira AM et al . Cancer 86: 1649-1656, 1999 
Endoh et al. J Pathol 191: 257, 2000 
Kushima R et al: Gastric Cancer 9:177, 2006.     

Gastric adenocarcinoma Gastric dysplasia 

Valente P et al; Gastric Cancer 18:720, 2015 



Mesenchymal  Proliferative Metabolic 

 
Lauren’s 
classification 

 
Diffuse 
(58.2%) 

 
Intestinal 
(73.6 %) 

Intestinal 
(53.6 %) 
Diffuse 
(40.6%) 

Copy number 
alt. (CNA) 
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TP53 
mutations 

Low High Low 

Pathway 
activation 

EMT, TGF-β, 
VEGF, NFkB, 
mTOR, CSC 

E2F, MYC, 
RAS 

SPEM - (TFF2 
expressing 
metaplasia) 

Lei Z et al. Gastroenterology 2013 

CHC (Consensus hierarchical  
Clustering) & IFS (Iterative feature  

Selection) 

Sensitive to 5-FU 
Sensitive to mTOR 

inhibitors 

Gastric differentiation 



Normal gastric mucosa 

Superficial gastritis 

Chronic atrophic 
gastritis 

Intestinal metaplasia 

Dysplasia 
(intestinal phenotype) 

Adenocarcinoma 
(intestinal phenotype) 

Weeks 

Years 

SPEM metaplasia 

Dysplasia 
(gastric phenotype) 

Adenocarcinoma 
(gastric phenotype) 

Proliferative 
genotype? 

Metabolic genotype? 
 

? ? 



The Cancer Genome Atlas (TCGA) project; Nature 2014 



Setia M et al: Modern Pathology 2016 





The absence of predictive biomarkers is making 
difficult the application of personalised or precision 

medicine to GC patients. 



C C 



Gullo I, Carneiro F, 2016 

PD-L1 in gastric cancer 
• EBV 
• MSI 

PD-L1 

H&E 

EBBER 



New perspectives in immuno-oncology 

Derks et al; Oncotarget 2016 
10.18632/oncotarget.9076 

EBV+ and MSI GC may  
have greater likelihood  

of response to PD-1 blockade  
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New Chapter on: 
4-3 Hereditary Diffuse Gastric Cancer  
 Fátima Carneiro  
 Amanda Charlton 
 David Huntsman 

WHO – 4th Edition, 2010 



Oliveira et al; Lancet Oncology www.thelancet.com/oncology Vol 16 February 2015 



Gullo I, 2015 
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HEREDITARY – Germline mutations 

More recently… 

Even more recently… 

JAMA Oncol. doi:10.1001/jamaoncol.2014.168 



CDH1 negative; 

49% 
CDH1 

mutations; 30% 

Other genes;  

6% 

CDH1 

deletions;  

4% 

CDH1 

methylation; 

1% 

Oliveira C et al, Hum Mol Genet, 2009 
Pinheiro H et al. Hum Mol Genet, 2010 

Currently, ongoing 
sequencing of the full 
100kb CDH1 locus in 
90 HDGC patients 

ESMO Preceptorship ― Gastric Cancer 

Molecular events and classification in gastric cancer 



Gastric Adenocarcinoma and Proximal Polyposis of the Stomach 
(GAPPS): a new autosomal dominant syndrome. 

Worthley  et al; Gut 61:774-779, 2012 Genetic cause recently identified… 



Mutations were excluded  
in the following genes: 

• APC 
• MUTYH 
• CDH1 
• SMAD4 
• BMPR1A 
• STK11 
• PTEN 



The American Journal of Human Genetics (2016), http://dx.doi.org/10.1016/j.ajhg.2016.03.001 

The genetic defect is now identified 



APC: Genotype – Phenotype correlations 

  Pro 

Severe FAP  
(the colon is  

the main target) 
Attenuated FAP 
(colon & stomach  
are the targets) 

GAPPS 
(the stomach is 

 the target) 



Hereditary Diffuse Gastric Cancer  
HDGC 

(CDH1 ,CTNNA1 and other genes) 
 

Gastric Adenocarcinoma and Proximal  
Polyposis of the Stomach (GAPPS) 

HIGC  
(APC gene) 

Hereditary gastric cancer 
(1–3% of the burden of stomach cancer) 



1. Gastric carcinogenesis (H. pylori & the other gastric microbiota) 

2. Morphological  and molecular features 

3. Hereditary gastric carcinoma 

4. A tentative global picture 



Carla Oliveira  
Gianpaolo Suriano 
José Carlos Machado 
Céu Figueiredo 
Paulo Ferreira 
Rita Mateus 
Rachid Karam 
Herculano Moreira 
Manuel Cardoso de Oliveira 
Fátima Carneiro 
Raquel Seruca 
Manuel Sobrinho-Simões 

Paul Pharoah & Carlos Caldas 

Department of Oncology,  
University of Cambridge UK 

David Huntsman & David Owen 

Han van Krieken & Joyce de Bruin   

Hospitais da Universidade  
de Coimbra 

Augusta Cipriano 
Mário Rui Silva 

Academic Medical Center  
Johan Offerhaus & Anya Milne 

 Georgia Chenevix-Trench 

 Parry Guilford, Vanessa Blair &  
Amanda Charlton 

http://www.amc.uva.nl/index.cfm?sid=44&overamc=true&overamc=true&overamclogo=true


Thanks for your attention 


