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2UvOpopa KANPOVOLLKOU KOPKIVOU TTETTTLKOU

Heritable cancer syndromes associated with predisposition to gastrointestinal cancers

Estimated Carrier
Frequency (General

Lifetime Cancer Risks

Syndrome Genes Population) CRC Gastric Small Bowel Pancreatic Breast Ovarian Endometrial
Lynch Syndrome MLH1, MSH2, MSH6, 1 in 280-350 . b _ - . ) 3
PMS2, EPCAM

Familial Adenomatous APC 1in 1000 E'-“ b — — — —
Polyposis

MUTYH-Associated MUTYH 1in 100 < — — — — — _
Polvbosis

Li Fraumeni Syndrome P53 — b b a 3 _ _

Juvenile Polyposis SMAD4 — < b a _ - —

BMPR1A

Peutz-Jeghers Syndrome STK11 — ‘- b = < - d - — —

Cowden or PTEN PTEN — b — — _ c _
Hamartoma Tumor
Syndrome

Hereditarv Diffuse Gastric CDH1 — ab E‘ — — d — —
Cancer

Hereditary Breast Ovarian BRCA1 —_ — — — a e < _
Cancer Syndrome BRCA2

PALB2 TBD c a
Familial Atypical Multiple CDKN2A — — — — b — — _

Mole Melanoma

Abbreviation: TBD, to be determined.

2 2% to 5%.

b 5% to 20%.

€ 21% to 40%.

9 41% to 60%.

¢ Greater than 60%.

Adapted from Stoffel EM. Screening in Gl cancers: the role of genetics. J Clin Oncol 2015;33(16):1722; with permission.

Stoffel E. Gastroenterol Clin N Am 2016



Lynch vs ortopadikoc KME

KAINIKA ZMOPAAIKOZ
XAPAKTHPIZTIKA
MEZH HAIKIA AIATNQSHS 45 ETH 67 ETH
ZYTXPONOI KNE 18% 3-6%
METAXPONOI KNE 24% 1-5%
ENTOMISH AEZIA 72% 35%
EZQENTEPIKOI OrKOI NAI OXI
AAIAQOPOMOIHTO ZYXNO 2MANIOI
BAENNQAEIZ
NPOrNQ3H KAAH MOIKIAAEI




2uotnua emdlopbwaonc atolplaoTwy
Baocswv oto Zuvdpopo Lynch

v EEQLPETIKA ouVTNPNUEVO oVUOTNUA HE OTOXO TNV eMdLOPOBwWoN Twv
ataiplaotwy BAcswv avAPESOH 0TOUC KAWVOUC Katd TNV avtiypadn tou DNA

vEtepobipepn twv npwteivwv: MLH1 & MSH2 pe AANEC TPWTEIVEC

MutSa (_ MSH2 ) MSH6

Muts5p \ Z MSHS3

MutL
MutLp
MutLy




Mwkpodopudopikn ActabeLa
oto ouvdpopo Lynch
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Ta yovidia MMR railouv onuavtiko poAo otnv LKavotnTa TOU KUTTAPOU VA
entdtopBwvouv tic BAaBecg tou DNA katd tnv KUTTAPLKN avamtuén Kol
rroAdarmAaoiaouo, avayvwpilovtac ta Aadn, Orou Kakwc (EVYapwUEVES BAOELC

H un opUn Asettoupyia tou povorartiov entbtopBwonc MMR obnyei atn
ocvoowpevon uetaAlaéewv
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Kptwthpla mapamnounic agdevwv yia to ocuvdépopo Lynch

Box 1 | Amsterdam | and Amsterdam Il Criteria, and Bethesda Guidelines

Amsterdam | Criteria
For a diagnosis of Lynch syndrome (LS), the Amsterdam | Criteria?® require at least three relatives
with histologically verified colorectal cancer (CRC):

1. One is a first-degree relative of the other two;
2. At least two successive generations are affected;
3. At least one of the relatives with CRC is diagnosed at <50 years of age;

ili yposis (FAP) has been excluded.
Amsterdam |l Criteria

For a diagnosis of LS the Amsterdam Il Criteria® require at least three relatives with an
LS-associated cancer (that is, CRC and cancers of the endometrium, stomach, ovary, ureter or renal
pelvis, brain, small bowel, hepatobiliary tract and skin (sebaceous tumours)):

1. One is a first-degree relative of the other two;

2. At least two successive generations are affected;

3. At least one of the LS-associated cancers should be diagnosed at <50 years of age;

4. FAP should be excluded in any CRC cases;

5. Tumours should be verified by pathology whenever possible.

Bethesda Guidelines for testing of colorectal tumours for microsatellite instability (MSI)

To justity MSl testing, the Bethesda Guidelines” ' require:

1. CRC diagnosed in a patient who is <50 years of age;

2. Presence of synchronous or metachronous colorectal or other LS-associated tumours*,
regardless of age;

3. CRC with MSI-high (MSI-H)* histology® diagnosed in a patient who is <60 years of age;

4. CRC or LS-associated tumour* diagnosed <50 years of age in at least one first-degree relative;

5. CRC or LS-associated tumour* diagnosed at any age in two first- or second-degree relatives'.




Kpoutr)pla mapamounng acbevwy yla to
ouvépopo Lynch
Simplified

w  Epdavion kapkivou maxeoc eviEpou ) evdountpiou mpv ta 50 £tn

d  Eudavion ocuyxpovwv kapkivwyv rp Suthol pwtomaboulc
aveéaptnTa oo TNV nAkia epdavionc

d  OwoyevelokO LOTOPLKO KokonBeLwv Tou avnkouv oto GAcpa ToU
ouvdpouou Lynch

i'_.l AntwAela ekppaonc MMR npwteivwv (IHC) n MSI-high

Tpomomnoinon ano: Bethesda Guidelines JNCI 89:1758-1762
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Emwtiipnon ocuyyevwyv 1ovu BaBuov

Eav 6ev €xouv eAeyxBel yevetika: 2E ONOYZ
Edv €xeL yivel yeveTikog EAeyxoc: 2TOY2 OOPEI2

KNE
KoAovookomnnon
Ava 1-2 €1n
Evapén: 20-25 £tn (N 2-5 £€tn vwpitepa amo to vwpitepo Ca otnv
OLKOYEVELQ)
— e MSH6/PMS2 dopeic apyotepa (30-35 £1tn)

Ca evéopuntpiov/woBnkwv/oupoOnAiov
ANA 1 £to¢
‘Evapén: 30-35 €1
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Courtesy of E. Saloustros

Impact of screening for CRC
in Lynch families

Survival screening, mutation + (n=44)

0.7

screening, all (n=133) |

0.8922
- 0.904°
control, mutation +
(n=46) 0.782
! 66% reduction in the risk e
of death!!!
0 3 [+ *] 12 15

Follow-up time (years)

Jarvinen HJ et al. Gastroenterology 2000; 118:829-34



OdEAN TOU YoVIOLOKOU EAEYXOU
2uvépouo Lynch

Me tnv tautoroinon twv cuvépouwyv eivat duvato va BeAtiotonoltnvei
TO0OO0 N mapoakoAouBnon ooo kat n Geparneio

XnueloBepameia VS avocoBepaneia VS kaBoAou Beparmeia

MpwTtokoAAo tapakoAoUBNoNG: AVWTEPO KoL KATWTEPO YOOTPEVIEPLKO,
YUVOLLKOAOYLKQ, OUPOTIOLNTLKO

2TOXEUUEVOC EAEYXOC OE TIPO-CUUMTTWHOTLKOUC OUYYEVELC



>Uvopopa MoAvmodiaonc Maxeoc Evtepou

Gene (s) Syndrome Acronym Phenotypic Characteristics Mode of Inheritance
Multiple colonic adenomas, duodenal
- ) and small bowel polyposis, fundic gland ]
APC Familial Adenomatous Polyposis FAP . . Autosomal Dominant
polyps, desmoid tumors, pancreatic
cancer, thyroid cancer, hepatoblastoma
Attenuated polyposis (10-100
. ) adenomas), colorectal cancer & rare: .
MUTYH MUTYH-Associated Polyposis MAP ] ) Autosomal Recessive
duodenal polyposis, thyroid and breast
cancer
) Attenuated polyposis (20-100
Polymerase profreading- )
POLE & POLD1 ) ) PPAP adenomas), duodenal adenomas & rare Autosomal Dominant
Associated Polyposis .
brain and breast cancer
) ) Attenuated polyposis (10-50 adenomas), )
NTHL1 NTHL1-Associated Polyposis NAP . Autosomal Recessive
colorectal and endometrial cancer
Mucotaneous pigmentation, small bowel
STK11/LKB1 Peutz-leghers syndrome hamartomas, Gl cancer, breast cancer, Autosomal Dominant
Sertolli tumours, pancreatic cancer
Macrocephaly, colorectal hamartomas,
PTEN Cowden-hamartoma syndrome trichilemmomas, breast and thyroid Autosomal Dominant
cancer
Small bowel and colon hamartomas,
SMAD4/BMPR1A Juvenile polyposis gastric cancer, hemorrhagic Autosomal Dominant
telangiectasia
. . Serrated and hamartomatous colonic .
GREM1 Mixed polyposis syndrome Autosomal Dominant

polyps



Adenomas
FAP — APC (Wnt)
MAP — MUTYH (BER)*
PPAP — (POLE/POLD1 proofreading)
NAP — NTHL1 (BER)*

Lynch/HNPCC**
MSH2, MLH1, MSH6, PMS2
(DNA mismatch repair)

Hyperplastic/serrated
polyposis
Not known

Hereditary mixed polyposis
GREM1 (BMP)

Juvenile polyposis
SMAD4, BMPR1A (BMP)

F

Peutz-leghers syndrome
LKB1/STK11 (mTOR)




Owoyevnc adevwpatwdng toAvnodioon
Familial Adenomatous Polyposis — FAP
OMIM#175100

=  To ouyvotepo ocuvSOpopo noAurnodioong
= KAnpovopeital e QUTOOWHULKO ETILKPOTH XOPOKT P
" [apeTkeC petaAaéelg oto yovidio APC

= ~30% twv atopwv AEN EXOYN olkoyevelako LoTopLko (amotéAeopo de novo HeETAANAENC)

KAINIKH EIKONA

= >100 adsvwpata raxeog evtEpou, ouxva >1000 aAld kol kuoTikoil moAUutodeg BOAou
"  Eudadvion og nAkia 15-16 twv

= Méxptta 40 €tn to 90-100% £xeL > 100 moAUTOSEC

" MeéxptLta 50 £tn 1o 93% £xeL KNME

Jasperson K. Gastroenterology 2010- UpToDate 2018



Oéeia roAuntodiaon : >5000 moAumtodec, epdavion 11-2" dekaetia, KME~34 £tn

KAaoowkn moAurodiaon : 100-1000 toAUTtodec, KME~40 £€tn, e€w-evtepIKES EKONAWOELC

Hruua moAurntodiaon : <100 moAUumodec, epdavion o€ mpoxwpnuevn nAtkia, KME~55 €tn,
TIEPLOPLOUEVEC EEW-EVTEPLKEC EKONAWOELG

Heptad B-catenin DNA SAMP Basic EB1
repeats binding binding repeats domain binding

1250 1464 1595

L0

CHRPE , Desmoid tumours
CUOCOWPEUONG

HETOAAAEE WV

AFAP Intermediate FAP - Profuse FAP

codon 157 412




[MoAumobiaon oxetwl{opevn He to yoviblo MUTYH
>uvopopo MAP- OMIM#604933

* Tauetikéc dtaAAnAikég uetaAAaéeic oto yoviéto MUTYH
*  AUTOOWULKN UTTOAELITOUEVN KAnPOVOoLLKOTNTA

KAINIKOI ®AINOTYNOI
~15 - 100 adevwpata / Méon nAkia
gudaviong ~ 46 £€1n
~35% Twv atopwv pe MAP €xouv
Ayotepa amno 10 adsvwpota

KMNE xwpic N < 10 moAvumodec (A.A
2.Lynch)

Mropetl va cuvuTtapYoUV
uneprAaoTikol/odovtwtol mMoAUTodEeC

Kuplwg oto gyyuc kOAo
60% £xouv KME katad tn dtdyvwon

E=ZQ-ENTEPIKEZ EKAHAQZEIZ

MoAUmodec oto otopaxt/126AakTuAo)
~4% kivbuvoc 126aktuAikou Ca
Auénuévoc kivbuvog Ca Bupeosldoug

E€wevtepkec ekdbnAwoelg (CHRPE,
KUOTELG, beopoeldeic Oykol)
Auénuévoc kivbuvoc (?) Ca woBnkwv,
HLOLOTOU, VeV HOVA, SEPUATOC



MUTYH, c.504+19 31dell3 oe opoluywtia
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+/+



De novo APC mutation p.Gly1309fsX4
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Hereditary cancer syndromes
Increased risk of gastric cancer

Syndrome |
ereditary diffuse gastric cancer (HDGC) CDH1, CTNNA1, MAP3KG6

Lynch syndrome (HNPCC) MLH1, MSH2/6, PMS2
Familial adenomatous polyposis (FAP) APC

Li-Fraumeni syndrome TP53

Juvenile polyposis SMAD4, BMPR1A
Peutz-Jeghers syndrome STK11

Hereditary breast-ovarian cancer (HBOC) BRCA17/2

Stoffel EM J Clin Oncol 2015
Gaston D et al PlosOne 2014



D o Suspected gastric cancer
‘ . . Proven gastric cancer

n Napoleon Bonaparte
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[eveAOYLKO SEVTPO OLKOYEVELAC LE TN METAANAEN
CDH1 p.Arg335*

j 8 O ] 2 J

BrCa

Lung Ca 38 yrs
TBC CRC d.68 d.70 d.57 yrs 83yrs 'd.80yrs 9yrs d96yrs BrCa
d.18 70 yrs 60 yrs

‘ . ‘ ‘ \ WT/MT . ~
gastric Ca 41 yrs 45 yrs 46 yrs Bilatéral BrCa
50 yrs Y Y Y 38 yrs o 20y
Gastric Ca

—
47 yrs
‘ Diffuse Gastric cancer g_g

‘ Breast cancer

. Colorectal cancer

. Lung cancer
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