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Helicobacter pylori and gastric carcinogenesis

Normal gastric mucosa
Helicobacter pylori

Other host and
environmental x /

factors

Chronic gastritis

Chronic atrophic gastritis

Intestinal metaplasia

Gastric carcinoma
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Risk of gastric cancer development

H. pylori virulent genotypes (vacA; CagA) 15 10 17

TL-1 gene polymopphism 33 Machado et al. Gastroenterology
A . 121: 823, 2001

H. pylori virulence & IL-18 polymorphism 87 Figueiredo et al, INCI 94: 1680,

2002

Gene-environment interaction

* Helicobacter pylori

infection
* Epstein Barr
* Diet
* Smoki

Ml é (Epi)Genetic

alterations
AN\
astric » Polymorphisms:

Mucin genes

Carcinomg Pro-inflammatory genes

* Mutations in “low" or
“high" penetrant genes
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WHO Classification of Tumours of

Classification of gastric

cancer
WHO - 4th Edition, 2010

the Digestive System

Edited by Fred T. Bosman, Fatima Carneiro, Ralph H, Hruban, Nell D. Thelse

WHO Classification of Tumours of the Digestive System
Consensus and Editorial meeting
IARC, Lyon, 10-12 December 2009
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4-1 Gastric carcinoma

Gregory Y. Lauwers
Fatima Carneiro

David Y. Graham
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Elizabeth Montgomery
Masae Tatematsu
Takenori Hattori

T e

Poorly cohesive
(signet ring cell) |

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 variants)

Mixed carcinoma 8255/3 WHO - 4th Edition, 2010
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Intestinal carcinoma lefuse carcinoma

- Elderly patients, mainly males Young pa’rlen‘rs mamly females

- Decreasing incidence everywher * Familial/hereditary conditioning
* Blood-born metastases - Dissemination to the peritoneum
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Other classifications with
putative prognostic value:

- Goseki
- Kodama
- Carneiro

However, one should keep in mind that the most
Important prognostic factor Is staging
(in the stomach and other organs)
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Chronic gastritis
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Diffuse antral gastritis

A

Helicobacter pylori
infection

Vv

Multifocal atrophic gastritis

Duodenal ulcer

Asymptomatic
> 90%

V

Focal atrophy

Host & environmental factors

Gastric ulcer

A

M

Asymptomatic
> 90%

V

IM — Dysplasia = Gastric cancer
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_& 200 Classification of chronic gastritis
T OLGA staging

Corpus
Atrophy Score
No Atrophy Mild Atrophy | Moderate Atrophy | Severe Atrophy
(score () (score 1) (score 2) (score 3)
No Atrophy (score 0
A | Gncluding Ophy (& pamr ,afi.s) STAGE 0 STAGEI STAGEII STAGEII
Il &
Mild Atrophy (score 1)
t | cneluding mfm?;u angularis) STAGE ] STAGE] STAGEII STAGEIII
I
Moderate Atrophy (score 2)
U (including r'rmfsrfm}raggufans} STAGEII STAGEII STAGEIII
m
Severe Atrophy (score 3)
(including i.-mf[;m::? angularis) STAGE I STAGE ITI

Fig. 3. The OLGA staging frame.

Rugge M et al. Dig Liver Dis 40: 650, 2008
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Classification of chronic gastritis
OLGIM staging

The staging of gastritis with the OLGA system by using intestinal
metaplasia as an accurate alternative for atrophic gastritis

Lisette G. Capelle, MD, Annemarie C. de Vries, MD, PhD, Jelle Haringsma, MD, Frank Ter Borg, MD, PhD,
Richard A. de Vries, MD, PhD, Marco J. Bruno, MD, PhD, Herman van Dekken, MD, PhD, Jos Meijer, MD,

TABLE 2. Proposal for the OLGIM staging system
Corpus
IM score Mot fat: no IM (score 0) Mild IM (score 1) Moderate IM (score 2) Severe IM (score 3)
Antrum No 1M Stage O Stage | Stage Il Stage ||
(including (score 0]
incisura
angularis)
Mild 1M Stage | Stage | Stage Il Stage Il
(score 1)
Moderate |M Stage I Stage Il Stage Il Stage IV
(score 2)
Severe |M Stage Il Stage I Stage [V Stage [V
(score 3)
IM, Intestinal metaplasia; OLGIM, operative link on gastric intestinal metaplasia assessment. Capelle L et al. Gastrointest Endosc 71: 1150, 2010
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Progression of chronic atrophic gastritis
associated with Helicobacter pylori

infection increases risk of gastric cancer
(Prospective study - mean follow-up: 7.7 years)

HP infection - - _

CAG ~ B . 3

Gastric cancer

Cases/incidence rate O 19/107 24/238 2/871

HR (95% CI) () (0.95-53.33) (1.96-107.70) 61.85 (5.60-682.64
p=0.0007

Ohata H et al. Int J Cancer 109:138, 2004
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Helicobacter pylori Eradication to Prevent

Gastric Cancer in a High-Risk Region of China
A Randomized Controlled Trial

Prospective, randomized, placebo-controlled, population-based primary
prevention study of 1630 healthy carriers of H. pylori infection

Overall
H. pylori eradication 7 gastric cancers
Placebo 11 gastric cancers pP=0.33

Patients without precancerous lesions on presentation
H. pylori eradication 0 gastric cancers
Placebo 6 gastric cancers p=0.02

Wong BC et al JAMA 291: 187, 2004
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H. pylori infection

A

Normal mucosa

v

Chronic superficial gastritis

H. pylori | Hos_tb_l_
train virulence - susceptibility
‘?‘va; 51 m1. cagA®) Enhanced chronic (IL1B-511*T / ILIRN*2/*2)

S inflammatory response (TNFA-308*A)

v

Chronic atrophic gastritis

v

Intestinal metaplasia

A 4

Dysplasia

“Intestinal” carcinoma
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Gastric dysplasia - WHO classification (2010)

b R U 17 AN LR

WHO Classification of Tumours of
the Digestive System

Edited by Fred T. Bosman Fétima Carneiro, Raiph H. Hruban, Nell D. Theise

CHAPTER 1

Diagnostic terms revisited

Pramalignant lsgions of the digestive system

Normsnclat.ro and olassifioation

of neumandocring negplesms
of fa digastive systam

WHO Classification of Tumours of the Digestive System
Consensus and Editorial meeting
IARC, Lyon, 10-12 December 2009

I AR ) 3
BRI 1 e 2

Odze RD et al. Premalignant lesions of the digestive
system. In. WHO Classification of Tumours of the
Digestive System, Fouth Edition. Bosman FT, Carneiro
F. Hruban RH and Theise ND (eds), IARC Press: Lyon,
2010; Pp 10-12.




LOW- AND HIGH-GRADE DYSPLASIA

* Minimal architectural disarray

* Mild/moderate cytological atypia
* Nuclei are elongated, polarised,
basally located

* Mitotic activity is mild/moderate.

* Pronounced architectural disarray
* High nucleus:cytoplasm ratio

* Numerous mitoses, of ten atypical
* Nuclei frequently extend towards
the luminal half of the gland
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Intestinal type
Gastric type
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«  Columnar cells e Cuboidal cells -'-:E
« Pencilate nuclei ¢ Oval, vesicular nuclei m
- Hipercromatic nuclei *  Clear, eosinophilic cytopasm s
=
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Gastric/foveolar phenotype
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Comparison between grade and immunophenotypes

Immunophenotype
Grade p value
Gastric (n=24) Intestinal(n=22) Hybrid(n=14)
High grade 15* 4 6
(n=25) 18% 43%
Low grade 9 18 8

(n=35) 37% @ 57%

. . . . 0.010
* coexistent intramucosal carcinoma in 8 cases

Gastric differentiation is associated with high-grade
dysplasia and coexistence of inframucosal carcinoma.

Baldaia H et al. Virchows Archiv 461 (Suppl 1): S7-58, 2012
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What about diffuse gastric cancer

Helicobacter pylori associated gastritis

"TIntestinal” carcinoma Diffuse carcinoma
(lessons from HDCG)
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GASTRIC CANCER
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New Chapter on:

Hereditary diffuse gastric cancer

Defttion
Herediery difuza gastric cancer (HDGEC)
|e &n autascmal-dominant CEMCE-BLECA-
Hbiity syndrome hat | charactenzed by
elgnet-ring call [difluss) gasiric cancer
and labuar bragst cancer Tha QEI'IE‘“G
DaslE o7 1HE ByNaome was dizcoversd in
1202 by Gulford of &, {1001}, who Identl-
fled garmiing matetiane of the E-cedherin
[COFT) gene (MM Mo, 102090} by Ink-
&3¢ analysts and mulation screening In
threa Macrl Kindreds whh mutigsners-
Haral dffusa QBS"': CENCEr In Mew
Zealand,
MM h.: 137215
Dlagrastic eriara

In amilles wih an eggregetion of gastric
cancer, the histopathology of the tumours
|8 often unkrawn; 1hess casas are JaBkg-
nated as familal gestric cancar (FEC).
When the hiztopethological type of one or
mofe gBS-1I1G cEncars |s known, decale
eyrdmomasidiseases can ba dagnossd;
thess Include HDGC, femillal difuse
gastric cancer (FOGC) and familial imes-
Hral gastric cancar [FIGC) (07).

on ihe basls of cinkcal crtaria, the
Imamaticnel Gestric Cancer Linkage
Consorium {KECLCY In 1289 defined fam-
lllzs with 1he HDEC syndrome &2 those
fuHiling ora of the tallowing faghiras:

A

{1} wo or more documantad cazes of di-
fusa gestrlc cancer In frst- of second-te-
gres relekhves, wih & Ieast ans being
diagnosed belore the &ge of 50 years; of
() thres or more cases of documentsd
diffusa QBS"'IG cancer In firgl- or gscond-
gegres ralatives, Indapendent of age af
diagrosis (387}, Waomen In thess familiss
|0 NEve an elavebed risk of lobuler
breast canoer (341, 1901, 1512 2655, 2135).
IGCLE critena for genetic testing, up-
debed In 2008 JA71} ars shown In Table
4.2.01. An atermative geneticaly-basad
romenclaiore, proposed by the Mew
Zesland group. I which fheterm *HDGE"
I ragiricted 1o families with gErmine mu-
fathore In the COMT gere (1034, 1002},
Tha IGCLC detiition o HDGC Wil be used
for the remalnder of this section (871},

Epldaminlgy
The vasl majority of gastic cancars ars
sporadc, bul appraximately 1-3% resu
from en nhertied predisposiion (870,
2386, 243},

The prevalenca of HDGC k3 uncertan,
pertly due o the recent Identifcation of
this syndrome. In & reviaw of 423 familiss
wih aggregation of gastric cencer |2335),
COHT mutatiore wara  prefersntielly
cbsarved In familles fuliling 1ha clinical
criterla far HOGC: (36.4%). In FOGC, The
frequancy of gamiine muledons In COH1

» Sqpuamous

® Fundicibody

® Bodyfaninal wansiional mone
& Aninum

# Dumodenum

® Jignetring cel cardnema

F. Camelrz
&, Charkon
.G, Hurmeman

wan much kwer [12.5%) (2385}, COHT
maEtkore have not besn ound ntemilias
with weaker histaries of gasiric cancer;
howeter, mukatian rates of up 10 10% havs
baen descbad I NdWouEs wih no fam-
Iy Nistory bul DG degrosed ot less than
age 35 years. from pOPUIEKONS Wit 3 kow
ncidenca of gastic cancar {1501, 3125},
There ara siriking population-speciic
difierences regardng the fraction of fam-
lle= wih aggregation of gasiric cencer
ard Fequency of COHT gemine mulatians.
In coundriae with & low Incidenca u:-rgas-
Mo cancer, the fraquency of germine &-
feraflons In tha COHY gena kB = 40%.
whille In couniriss with & moderate or high
ncidence of gastic cancer tha frequency
of alEralions N COF 118 aboLk 20% {2396,
Thasa coservalions In moderate- of high -
ncidenca couniriss are prooably related
1o clustering of gestric cancer attibutable
fo environmankal dsk fectors (lifestyle,
daty endjor varialion in genae conlerring
2 weak susceptbliity (2326),

Localzatlon

et Inds cases with HDGC present with
cancers that ars Indistinguishable from
sparadic diffuse gastrc cancer, ohen wth
Infis plasica, which can Imvolva all
topographic reglons within the stamach,
Systemalic completa mapping of total
gastraciomies rom esymplometc carmers

Fig. 4201 Wapgingaf gaetric mucosal zonds {semi-op agua colours)and kocatiana b ciaf siga Tha skynet-ing coll (i fsa) carcinamn black el onphotng of bea domachs
ek prad frorm Cha o o . (4. & Aeymptomatic MY -mURkan carmer, g ad 15 yaors: tha map indiates the locatianaf 18 foc and micosal Tonas B Asympinmalo SOH

ritation carmer aged £ 9yaars, fmmthe sane Sy, the g ind ot e |ooation of 5 ool and mi sal zone.

Haradiery diffuss gasiric cancer 15
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GASTRIC CARCINOMA

" Sporadic (90%)

" Familial Aggregation (10%)

Fami
Fami

Fami

Ia
Ia
Ia

Gastric Cancer (FGC)

Intestinal Gastric Cancer (FIGC)
Diffuse Gastric Cancer (FDGC)

" Hereditary (17%)*
Hereditary Diffuse Gastric Cancer (HDGC)

* Most caused by E-cadherin alterations
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Intramucosal signet ring cell (diffuse) carcinoma




In situ (signet ring cell) carcinoma __ Pagetoid spread of signet ring cells:
Two-layer structure: an inner layer composed of benign
< mucous cells and an outer layer of signet ring cells.
TNM Tis Tla
stage

Q
o) g % O
O
Muc A o%oi o
o0sa (%%g
@oo o

Muscul
aris

fucos | Carneiro F, Charlton A, Huntsman D
cosa A B 4th Edition of WHO book , 2010
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Development model of HDGC

?

Inactivation of second allele of COH?

CDH1 germline mutation

3 \ ’ x X Nl
-~ 53 g )
Re” N et -

- Y .‘
L by . s y. » 4 3 e =" ¢ " — 5 . o5 ) 2 re o
Non-neoplastic mucosa In situ signet ring cell In situsignet ring cell Pagetoid spread of signet  Early invasive (intramucosal)
with foveolar hyperplasia carcinoma carcinoma and pagetoid spread ring cell carcinoma signet ring cell carcinoma

Carneiro F et al. J Clin Pathol 61:25, 2008
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Gastric Adenocarcinoma and Proximal Polyposis of the
Stomach (GAPPS): a new autosomal dominant syndrome.

ESMO Preceptorship — Gastric Cancer
Pathology and carcinogenesis




10589/01

i e e (8 (G )il Proximal polyposis
: SATIRED . of the stomach

RDG02243K]
[ |
- T

ESMO Preceptorship — Gastric Cancer
Pathology and carcinogenesis




Proximal polyposis of the stomach:
* Fundic gland polyps (predominant
* Hyperplastic (rare)
« Adenomatous (rare)
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Dysplasia in
fundic gland polyps
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Gastric Adenocarcinoma
and Proximal Polyposis

of the Stomach

ESMO Preceptorship — Gastric Cancer
Pathology and carcinogenesis




FGP Fami |y 1

] ol 2 2 B B
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FGP

‘Gastric
Adenocarcinoma

Dysplasua

e FGPs in 20 family members
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Gastric adenocarcinoma and proximal polyposis
of the stomach (GAPPS): a new autosomal

' Division of Digestive and Liver
[isezses, Columbia University,
Mew York, Mew York, USA
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S& Pathaolbgy, South Austrslis,
Australiz
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Czncer Agency, British
Calumbiz, Canada
®lweensknd Institute of
Mediczl Resezarch, Queenskznd,
Australis

E[Ileapartment of Surgery,
University of Melbourne,
ictoriz, Austrslia

TRoval Brishane and Women's
Haospitzl, Queensknd, Auvstisliz
MWomen's and Chikdrer's
Hosmital, South Australiz,
Australis

#5t John of God Hospital,
Western Austrzliz, Austizliz
"Rinders Medical Centre,
South Australiz, Austrzlis
ingtitute of Moleculsr
Pathology znd Immunokogy of
the Unihersity of Porta

[IFAT IR and Medical
FaculttyyHospitzl 5. Jo&n, Parta,
Partugal

dominant syndrome

D L Worthley,! K D Phillips,> N Wavyte,® K A Schrader,* S Healey,® P Kaurah,®
A Shulkes,® F Grimpen,” A Clouston,” D Moore,® D Cullen,” D Ormonde,®
D Mounkley,'” X Wen,"' N Lindor,”" F Carneiro,” D & Huntsman,

G Chenevix-Trench,® & K Suthers®'?

ABSTRACT

Ohjective The purpose of this study was the clirical and
pathological characterisation of 2 new awtosomal
dominant gastric pobposis syndrorme, gastric
adenncarcinoma and prosdmal polyposis of the stomach
{GAPPS).

Metheds Case series were examined, docurmerting
GAPRS in three farmilies from Australia, the USA and
Canada. The affected farnilies were ideritified through
referral to centralised clinical genetics certres.

Resulis The report idenitifies the clinical and pathological
features of this syrdrome, including the predominant
dysplastic fundic glard polyp histology, the exclusive
irvolernert of the gastric body and fundus, the apparent
irfErse assbciation with currert Releabacter oyt
infection and the autosomal dominant mode of
inhertance.

Genclusicns GAPPS is a unique gastric polyposis
syrdrome with a sigrificant risk of gastric
adenocarcinoma. It is characterised by the austosomal
dorninarit transmission of fundic gland polyposis,
including areas of dysplasia or intestinal-type gastric
adenocarcinorma, restricted to the proximal stornach, and
with ro evidence of colorectal or duoderal polyposis or
other heritable gastrointestingl carcer syndromes.

inelude MUTYH-ssgocisted  polvoosis  (MAT,
generalised juvenile pelypesis syndrome (GJES),
Peutz Jeghers syndmwme (P15} and  Cowden
eyndrome® § However, FGRs are relatively rare in
MAP an autosomal meessive disorder, and GIPS and
[1S are often charactedsed by the peesence of
gpecific  hamartomatous  (zather than  purely
dysplastic fundic gland} pelyps® ©

Speradic FGRe ae  usually  innoeuous, but
syndromic FGPs can progess te dysplasia and
gastic adencearcinoma.” ¥ Therefore, clinicians
must distinguish patients with sporadic versus
syndromic findie gland pelypesis so that additional
weutiny  is provided for the [atter  without
subjecting the majedby of patients te needless
imrestigation.

Here we descibe a new autosomal deminant
syndrome chameterized by fundie gland polyposis
and gastric cancer. We refer to the syndrome as
gastde adenecarinems and proximal polyposis of
the stomach (GAPPS). This report documents the
detailed clinical and pathological features of GAFTS
in a large Austmalian family and in bwo smaller
Merth Amedean families. We propese diagnostic
ceiteda and management stategies for GAPES and
exarnine potential factors that may contribute to
the pathogenesis.
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Downloaded from gut.bmj.com on October 31, 2011 Published by group. bmj com

Familial fundic gland polyposis
with gastric cancer
We read with interest the article by

R prbel.

2 oe ol o line o gy aig sal

dominant syndrome characterised by fundic
gland polypesis (FGP) and gastric cancer,
which was not associated with familial
aderomatous palyposis (FAP). We have
experienced two similar cases of gastric
adenocarcinoma occurring in pedigrees with
familial FGP without FAE

CASE 1

A 56-year-old woman was referred to our
institution: for further investigation of her
multiple gastnc polyps. On  admission,
serology and C urea breath test yielded
regative results for Helicobacter pylori. Upper
gastrointestinal endoscopy revealed
numerous furdic gland polyps covering the
gastric fundus and corpus (ligure 1A). Inthe
fundus, there was also a flat and discoloured
area circumscribed by polyps (ligure 1B). A
biopsy from the area revealed well-differen-
tiated adenocardnoma. No other polyps or
adenomas were found in the duodenum. The
colonoscopy did not show any colorectal
lesions and the CT scan of the chest and
abdomen was normal. A total gastrectomy
was performed. Macroscopically, there were
numerous small polypoid lesions. There was
also a discoloured area measuring 6X5.5¢cm
in the gastric fundus (figure 1C). Histologi-
cally, numerous small furdic gland pelyps
were diffusely distributed (fgure 1D). The
tumour was a welldifferentiated adenocar-
cinoma focally invading the superficial
portion of the submucosa (figure 1E). Since
hereditary hamartomatous pelyposis was
suspected, we performed an upper endos-
copy on seven other family members: two
sisters, one brother, two daughters, one son
ard one nephew. As a result, five of the seven
subjects had similar gastric FGP (igure 2).

Autosomal dominant
pattern of inheritance
for FGP.

Figure 1 Endoscopic and pathological findings. (A and B) Case 1. Endoscopic images reveal
numerous fundic gland polyps in the corpus (A), while a flat area circumscribed by polyps can be
seen in the fundus (B). (C) Macroscopic finding of the gastrectomy specimen showing numerous
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Diagnostic criteria for GAPPS

i) gastric polyps restricted to the body and fundus with no
evidence of colorectal or duodenal polyposis:;

i) >100 polyps carpeting the proximal stomach in the index case or
>30 polyps in a first degree relative of another case;

iii) predominantly FGPs, some having regions of dysplasia (or a
family member with either dysplastic FGPs or gastric
adenocarcinoma);

iv) an autosomal dominant pattern of inheritance.

Exclusions include other heritable gastric polyposis syndromes and use of
PPIs. In patients on PPIs it is recommended to repeat the endoscopy off
therapy.
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Familial gastric cancer

" Familial Aggregation (10%)

Familial Gastric Cancer (FGC)

Familial Intestinal Gastric Cancer (FIGC)
Familial Diffuse Gastric Cancer (FDGC)

" Hereditary (1%?)
* Hereditary Diffuse Gastric Cancer (HDGC)

* Gastric Adenocarcinoma and Proximal
Polyposis of the Stomach - GAPPS (HIGC)
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Thanks for your attention
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