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= Pathogenesis of colorectal cancer
= Classical adenomas (TA, TVA, VA)
= Adenoma-carcinoma-sequence (sporadic and hereditary)
= Serrated polyps
= Hyperplastic polyp (HP)
= Sessile serrated adenoma / Polyp (SSA/P)
= Traditional serrated adenoma (TSA)
= Molecular classification of colorectal cancer
and the impact of BRAF (prognostic and
predictive)
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Outline ®
= Pathogenesis of colorectal cancer

= Classical adenomas (TA, TVA, VA)
= Adenoma-carcinoma-sequence (sporadic and hereditary)

D

= Adenomas are defined by the presence of dysplastic epithelium. This
is characterized (...) by enlarged, hyperchromatic nuclei, varying
degrees of nuclear spindling and stratification.

Colorectal Adenoma

WHO Classification 2010
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Colorectal Adenoma

Medizinische Universitat Graz

Most adenomas are <1cm in size and have tubular architecture.

Villous architecture is defined as leaf- or finger-like projections of
epithelium overlying a small amount of lamina propria.

Tubulovillous adenomas are defined by a mixture of tubular and villous
structures with arbitrary percentages in different studies, typically
between 25% and 75% villous component.

<25% villous components = tubular adenoma
25-75% villous components = tubulovillous adenoma
>75% villous components = villous adenoma

WHO Classification 2010




Post-polypectomy colonoscopy surveillance: European
Society of Gastrointestinal Endoscopy (ESGE) Guideline

ESGE

L) umonceau’, Jaroslaw Regula®, Catarina Brandao®, Stanislas
ario Dinis-Ribeiro®, Monika Ferlitsch?, Antonio Gimeno-Garcia®?, Yark Hazewinkel?,
Pox'4, Bjorn Rembacken'?, David Lieberman’®

patients with an adenoma210 mm; or with high
grade dysplasia; or a villous component or 23 ade-
nomas; serrated polyp210mm or with dysplasia.

Advanced Adenoma
(,High Risk“) in Austria
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Tubular Adenoma
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Tubular Adenoma
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Villous Adenoma
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Bocker, Denk, Heitz — Pathologie, 2004
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Adenoma-Carcinoma-
Sequence

APC/B-catenin KRAS TP53, PIK3CA

b Lo

Normal Aberrant Early Late Invasive
mucosa g crypt focus g adenoma g adenoma g Carcinoma
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Increasing chromosomal instability

APC germline mutation = familial adenomatous polyposis (FAP)

Fearon und Vogelstein, Cell, 1990
Langner, Dig Dis, in press
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Lynch Syndrome @

= Autosomal dominant cancer predisposition syndrome
attributable to germline mutations in DNA mismatch repair
(MMR) genes leading to non-corrected mutations in target
genes, i.e. oncogenes, tumour suppressor genes (“mutator
phenotype”)

= Mutation carriers have a high risk of developing colorectal
cancer from classical adenomas, but do not present with
polyposis, a feature of other colorectal cancer syndromes such
as familial adenomatous polyposis — HNPCC Syndrome

= Approximately one in 500 members of the general population
carries a pathogenetic mutation in an MMR gene

D

Mismatch Repair

The MMR proteins function as heterodimers

The MSH2 (dominant) / MSH6 complex recognizes mispaired bases and
insertion/deletion loops

The MSH2 / MSH6 complex recruits the MLH1 (dominant) / PMS2 complex
which coordinates DNA repair, i.e. excision and re-synthesis

Microsatellites are simple repetitive DNA sequences composed of 1 to 6 base
pair unites — hypermutable due to their propensity for strand slippage during
RNA replication: microsatellite instability (MSI) in MMR deficiency

Recognition of replication error Excision and Resynthesis

10
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Amsterdam Criteria
= Clinical criteria for families with HNPCC (Lynch
Syndrome): All criteria must be fulfilled

= 23 relatives with an histologically confirmed
HNPCC-associated cancer (colorectal cancer or
cancer of the endometrium, small bowel, ureter, or
renal pelvis), one affected relative being a first-
degree relative of the other two; FAP should be
excluded

= 22 successive generations affected
= 21 relative diagnosed before the age of 50 years

Vasen et al. Dis Colon Rectum 1991
Vasen et al. Gastroenterology 1999

Bethesda Guidelines %

= To guide clinical testing of colorectal tumours for MSI:
One or more of the following criteria must be fulfilled

= Colorectal cancer before the age of 50 years

= Synchronous or metachronous colorectal cancer or other
HNPCC-related tumors, regardless of age

= Colorectal cancer with MSI-high morphology before the age
of 60 years

= Colorectal cancer (regardless of age) and a first-degree
relative with colorectal cancer or an HNPCC-related tumor
before the age of 50 years

= Colorectal cancer (regardless of age) and two or more first-
or second-degree relatives diagnosed with colorectal cancer

or an HNPCC-related tumor (regardless of age)
Umar et al. J Natl Cancer Inst 2004

11
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Lynch Syndrome: Tumour %
Spectrum and Lifetime Risks ez

Colorectal cancer 34-73% 32-59%

Endometrial cancer - 39-50%

Ovarian cancer - 7-8%

Stomach cancer 1-6%

Cancer of renal pelvis / ureter 2-8%

Cancer of the bile ducts 1-4%

Cancer of the small bowel 1-4%

CNS tumours approximately 2%

Pancreatic cancer approximately 4%

Tumours of the sebaceous glands (Muir-Torre)  depends on affected gene
Steinke Dtsch Arztebl Int. 2013

Time-Related Differences in ‘1’

Cancer Development
Tumour Tumour
initiation progression
Sporadic
— —
carcinoma
Familial
— —
polyposis
itome  [Normal | [Adenoma | [ carci
gyndrome L Normal | Adenoma|
=) Rate-limiting step » Rate-increasing step
Langner, Dig Dis, in press
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Features of MSI-H CRC to Be Used in
Pathology Routine Diagnosis

= Clinical features
= Age <50
= Right-sided location (coecum to transverse colon)
= Female sex (for sporadic MSI-H tumours)
= Multiplicity (synchronous or metachronous)

= Histological features

= Histological subtype: medullary carcinoma, mucinous
adenocarcinoma (“any mucin”), signet-ring cell carcinoma (“any
signet ring cell”)

= Inflammation: tumour infiltrating lymphocytes (TILs), peritumoral
lymphocytes, Crohn-like reaction

= Growth features: poor differentiation, expansive (“pushing”)
growth, lack of dirty necrosis, tumour heterogeneity

Jenkins et al. Gastroenterology 2007
Greenson et al. Am J Surg Pathol 2009

Features of MSI-H CRC to Be Used in
Pathology Routine Diagnosis

- r @ W TR R
Wi TS ey
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CpG Island Methylator 1D
Phenotype (CIMP)

= There are CRC that lack both CIN and MSI

= MSI occurs more often in the sporadic setting than in
Lynch Syndrome

= Some CRC are characterized by frequent epigenetic
alterations, including aberrant methylation of 5’ promoter
regions of genes with CpG islands (Cytosin —
Methylcytosin)

= Methylation causes transcriptional silencing and can
inactivate tumour suppressor genes (e.g. p16, MGMT,
hMLH1 — MSI)

= CIMP CRC do not arise from classical adenomas

D

OQutline

= Serrated polyps
= Hyperplastic polyp (HP)
= Sessile serrated adenoma / Polyp (SSA/P)

= Traditional serrated adenoma (TSA)

24.06.2015
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T
Hyperplastic Polyp (HP) .
= Incidence

= >75% of all serrated polyps
= Morphology

= Location: mainly distal colon

= Microvesicular subtype (MHVP)

= Goblet-cell rich subtype (GCHP)

= Mucin-poor subtype (MPHP)
= Molecular Pathology

= BRAF mutation in up to 40% (MVHP)

= KRAS mutation in up to 40% (GCHP)

= CIMP-phenotype (with methylation of MLH1 und MGMT)
may be observed

15
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Morphogenesis of 1’
Hyperplastic Polyp (HP)
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Tateyama H et al. Am J Surg Pathol 2002

Incidence of 1’
Hyperplastic Polyp (HP)

3060 HP in 226/263 (86%) Patients

HP N Right Colon

<6mm |3020 5%
6-10 mm |38 (8.7%) |42%
>10 mm |2 (0.8%) 100%
Total 3060

Yano T et al. J Gastroenterol Hepatol 2005

24.06.2015
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Serrated Polyps with @
»~Abnormal Proliferation“ Partl =

= Mixed hyperplastic adenomatous polyp - an
underdiagnosed entity

Report of a case of adenocarcinoma arising within a
mixed hyperplastic adenomatous polyp

= We report a case of colonic adenocarcinoma arising within a polyp
with mixed morphology of a hyperplastic polyp and tubular
adenoma. Despite the relatively small size of the polyp, two
isolated foci of adenocarcinoma in situ were present and tumor
islands invaded the submucosa. Isolated areas, morphologically
resembling hyperplastic glands, and varying degrees of atypia.
Though rare, some hyperplastic polyps may be precursors of
adenomas.

Urbanski et al. Am J Surg Pathol 1984

Serrated Polyps with ”
,Abnormal Proliferation“ Part Il =

= Mixed hyperplastic adenomatous polyps/serrated
adenomas. A distinct form of colorectal neoplasia.

= 110 colorectal mixed hyperplastic adenomatous polyps (MHAP) that
exhibited the architectural but not the cytologic features of a
hyperplastic polyp.

= MHAP measured 0.2-7.5 cm in diameter. They were distributed

throughout the colorectum, but a slight preponderance of large lesions

(more than 1.0 cm) occurred in the coecum and appendix.

= All MHAP were characterized by a serrated glandular pattern
simulating that seen in hyperplasia (27% of MHAP were initially
diagnosed as hyperplastic polyps).

= 37% of MHAP contained foci of significant dysplasia, and 11%
contained areas of intramucosal carcinoma.

Longacre und Fenoglio-Preiser. Am J Surg Pathol 1990

24.06.2015
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Serrated Polyps with
»Abnormal Proliferation“ Part Il

= Hyperplastic (WHO 2010: serrated) polyposis

= At least 5 serrated polyps proximal to the sigmoid colon with two or
more of these being > 10 mm

= Any number of serrated polyps proximal to the sigmoid colon in an
individual who has a first-degree relative with hyperplastic (serrated)
polyposis

= More than 20 serrated polyps of any size, but distributed throughout the
colon

= Two variants

= Type 1: Multiple lesions (larger and often more proximal) — substantial
cancer risk

= Type 2: Numerous small (< 5 mm) lesions distributed throughout the

colon — modest cancer risk i
Torlakovic und Snover. Gastroenterology 1996
Snover et al. WHO Classification 2010

18
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SSA: Sessile serrated adenoma
SSL: Sessile serrated lesion
WHO 2010: SSA/P

Polyp (SSA/P) Medizinische Universitit Graz

Incidence
= 15-25% of all serrated polyps
= Morphology
= Location: right > left (coecum to transverse colon)

= Macroscopy / Endoscopy: sessile (non-polypoid) lesion
(> 5 mm)
= Histology:
= (Hyper)Serration in the lower third of the crypts (with and without
branching)
= T- and L-shaped crypts above the muscularis mucosae

= Inverted crypts (pseudoinvasion) below the muscularis mucosae

Columnar dilatation in the lower third of the crypts (with or without

mucus — “mucus cap”)
. . Aust & Baretton. Virchows Arch 2010
= Bland cytology (no classical dysplasia) Snover. Hum Pathol 2011

Rex et al. Am J Gastroenterol 2012
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Sessile Serrated Adenoma /

Polyp

= Cytological dysplasiais not present in uncomplicated SSA/P but
develops with progression towards carcinoma (often in
conjunction with methylation of MLH1 and MSI)

= SSA/P with dysplasia (formerly ,mixed polyp“: SSA with TA, TVA, VA,

TSA)

= SSA/P as indicator of ,advanced neoplasia“ and/or cancer in follow-up

endoscopies

(SSA/P)

Schreiner et al. Gastroenterology 2010
Lu et al. Am J Surg Pathol 2010
Rex et al. Am J Gastroenterol 2012

SSA/P Molecular Pathology

| Normal mucosa |—

BRAF BRAF mutation and
mutation promoter
hypermethylation
Microvesicular
hyperplastic polyp Incr?asec.i rate of
mutations in tumour
hMLH1 suppressor genes and
Promoter methylation oncogenes
hypermethylation
" Sessile serrated
Sessile serrated . X
adenoma/polyp with Carcinoma
adenoma/polyp . X
cytological dysplasia
Microsatellite
instability
N &
Cd Cd
Variable rate of progression Rapid rate of progression similar to

Lynch syndrome polyps

Langner, Dig Dis, in press

24.06.2015
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SSA/P Molecular Pathology

Chnical Subtypes and Molecular Characternistics of Serrated Polyposis

Syndrome
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SSA/P with Dysplasia

Medizinische Universitat Graz
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ENGIP Case of the Month 2/2013

Prevalence, Risk Factors, and Outcomes of Interval
Colorectal Cancers: A Systematic Review and
Meta-Analysis

Medizinische Universitit Graz
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—" = = . About 1 in 27 (95 % CI = 20 — 36)
— - - r? CRCs are interval cancers,
wond = o G oy b developing within 6 — 36 months
o ' 0w a . of a colonoscopy, and are 2.4
i — - b o . times more likely to arise in the
- - m T o proximal colon.

- - .

— - » - A1 .

Patient (older age, diverticulosis, presence of comorbidities), endoscopy
(low polypectomy rate, low procedure completion rate, procedural
performance by a non-gastroenterologist), and tumor biology-related
factors (microsatellite instability and CpG island methylator
phenotype positive) are associated with interval CRC.

22



g Dvs S0 L0WH) S406 400 ‘
DO 10 1101 IOS20 (665 1l r

CASE REPORY

Progression of a Sessile Serrated Adenoma to an Early Invasive
Cancer Within 8 Months

Yasabiro (von - Kusegi Fu + Hoashi Naksonurs - Yesoke Iriguchi -
AKINKD Yamamurs © Yosabies Taminoe « Joliji O - Muosaro Miostand -
Sadoel Uaknyanogs « Dabaske Kishi © Tomoskl Shisohara © Kuzo Vamada
Jon Matumodo © Kaxwdbrs lamurm

B
Sessile Serrated Adenomas: prevalence of &

dysplasia and carcinoma in 2139 patients
Lash RH et al. J Clin Pathol 63(8):681-686, 2010
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Right 81% SSA without Dysplasia 85%
Left 11% SSAwith LG Dysplasia  12%
Right and left 3% SSAwith HG Dysplasia 2%
Unknown 4% SSA with Carcinoma 1%
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Serrated Pathway
Age at Time of Diagnosis
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Serrated Pathway
Age at Time of Diagnosis

% WOMEN vs. MEN
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Sessile Serrated Adenoma /
Polyp (SSA/P) Medizinische Universitit Graz

= Minimum Morphological Criteria (DD HP)

= If more than two or three contigious crypts show features of SSA/P the
lesion should be classified as SSA/P (WHO 2010)

= “We recommend that the presence of at least one unequivocal
architecturally distorted, dilated, and / or horizontally branched crypt,
particularly if it is associated with inverted maturation, is sufficient for a

diagnosis of SSA/P” (Rex et al.) Schreiner et al. Gastroenterology 2010
Lu et al. Am J Surg Pathol 2010
Rex et al. Am J Gastroenterol 2012

Origeoal article

A pathologist's survey on the reporting of sessile
serrated adenomas/polyps Medizinische Universitit Graz

Rungan Chatty,' Adnan € Bateman,” Emina Todakovi,' Lai Mun Wang*
Feteenca GIL® Adnan A=Badri ' Mark Arends” Leigh Biddiestone,”

Sersam Bumoughs,” Frark Carey,” David Comishaw,” Stephen Crowthey, "

Phibip Os Costa, "' Matiomed A Dads, ' Orarkes d'Adhemer,' Kaustik Davgupts,
Crandima de Cates, " Yikram Deshpande, '™ foger M Feakims, '’ Bineeta Foda,'*
Wl Fora” Clare fuier,” Bryan Groen.” Joel K Graenson '™ Paud Griffis,™
Sara Halent-Baktwan ' James Henry,”' Blearnr Jaynes,” Micras! D jediars'”
Philip Kape, ™ Robent Landers,”” Gregory ¥ Laumess;™ Maudce Lougheey, ™
Nichales Mapstone,™ Matco Nosedly** Robert Odae,”” Daaid Poller,”

Coreyn Rowsel, ™ Scott Sanders,™ Patrick Sordiedd, ™ Jotn 8 Schofed,”
Kigran Sheatan, ™ Sesl Sheghard, ™ Al Sherd, ™ James Sngtn ™ Shaun Wil
Himor Wiltkins,™* Newton Woeg™

Box 1 Questions asked in the survey and responses from the 43 participants

Question 4: Do you diagnose SSA/P in only the right or left colon, or both?
| make the diagnosis only in the right colon: 8
| make the diagnosis in only the left colon: O
1 make the diagnosis in the right and left colons: 35
Question 6: What are the mirimum histological criteria that you accept for a diagnosis of SSA/P?
A single crypt showing one of the characteristic features is suffident: 5
A single crypt is sufficient if it shows >1 of the characteristic features: 8
Several crypts showing at least one of the characteristic features are required: 30

24.06.2015
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ORIGINAL ARTICLE

Critical Appraisal of the Diagnosis of the Sessile
Serrated Adenoma

Mark Bertingten, FRCPA® ] Neal Walker, FRCPA. MD. 71

Cheistophe Rosty, FRCPA, PRD.FLS fan Brown, FRCPAL

Andrew Clowston, FRCPA, PhD, 1] Leesa Weackuer, PHD. €
Vieki Whitehall PhD M and Barbara Leggets, FRACP, MD* {**

FIGURE 1 Features of an $5Aaype aype Hormntal growth #0ng the muscudng mecos, deep wsration wd asymmetnc
prodfevation (A), dlaton of the crypt bises (N) (Pomancogin and tosn dan)

Crosssectional study of 6340 colorectal polyps received at a high-volume
community-based pathology practice over a 3-month period

TABLE 1. Diagnostic Subcategories for MVHPs and SSAs

Subcategary Definition

MVHP No SSA-tspe crypts

pSSA itype 1) One SSA-tvpe crvpt

PSSA (e ) Twao nonadiicent SSA-type crypts

PSSA (e &) Multipke crypis with poorly devekoped
§SA-type features

SSA (type 1) Minimal WHO eriteris 1o 4 SSA-type erypts

SSA {type 2) 510 9 SSA-type crypts

SSA {type 1) 1000 more SSA-type crvpls

TABLE 2. Number, Location, and Average Size of the Polyps by Type Using WHO Diagnestic Criteria®

" %)
Palyp Tape (0 = (340) Subiiy pe Fotal Nassbor Proximal Diseat R b Mesn Slae (SD) ()
Al adenomatons poly e
TA LG 2ndA 141.8) 5% (%) RS FEW 196 47) 80
TA HGID M0 10 ¢35 Y (45) 145) XM
TVAILGD) MI(AN 165 (46 123 ¢80 6% (1 129 9.0
IVA TGN A0 0 LRTAIN] 2245 124241 1723000
Villous udenonu | LGIN Oty 0o 4007y 2GR NA
Villous udenona (HGEDY s Lan 2 24 200 INAY
Al sazrmted polyps
Hyperphats: polyp GOHPE RS0 129 o)y 418 (5 NIUTEM] 45114
MVHE 3202 2215 AN SRLRE ] 4024
SSA MLLT) Sed My 123 ¢ 1141 LAy
SSAD 7104 N g o TRIAN
Traditkomal sermtad wheninma ST 15432 22w 174501 100 168
Serratal polip snclasifinhie MITURE LX) 0 Can aqn 47115
Makgnant polsp a4 $1\5 125 i W27

*Same paomitages o not el 1o 100 20 wte data were nee supphed a all cases
NGO adicates Bglegrade dopbaia; LGD, hrwegrade dypéania
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TABLE 1. Diagnostic Subcategories for MVHPs and SSAs

Subcategary

Definition

MVHP

pSSA ihpe 1)
PSSA (e 2)
PSSA (type 3

No SSAepe cripls

One SSA-tvpe crvpt

Two nonadiicent SSA-ype crypis
Multiphe crypis with poorly developed

$SA-type teatures

SSA (type 1)
SSA {type 2)
SSA (type 1)

Minimal WHO eriteris to 4 SSA-type erypts
510 9 SSA-type crypts
10 or more SSA-type crvpts

TABLE 2. Number, Location, and Average Size of the Polyps by Type Using WHO Diagnestic Criteria®

n %)
Palyp Type (0 = (340) Subiiy pe Fotal Nassbor Proximal Diseat Rt Mesn Slae (SD) ()
Al adenonmutons poly e
TA (LG 245 141.5) (5909 L= FEM) 196 47) S820m
TA (HGIY NIRRT 105 45 145) TAhm
IVAILGD) Wit 165 (46 120 (80 6% {1V 129 %00
IVA G 008y 5\ 22 (4% 12424 173000
Villous udenonu | LGLY (YO B 0o 4407y 2G5 NA
Villoas udenon |HGE) Sy L(on 2 24 20 INAY
Al sarrmated polyps
Hyperphats: polyp GOHE K500 129 0y 418 (51 Inh (1) Ad511d)
MVHE LI B | N5 R AR 538040 Ani2d
55A ML) Sed oy 125 (1 14 L NTN
SSAD bl (N} MR ign o THILG)
Traditkmal wrmtad whenima ST (BT 2w 174301 106 16.8)
Serratal pobip unclasifinhie Mgy 4om 0 CEn a4y 471015
Makgnant polsp ad $1\5 125N iy W2

*Sarme percmitages S not sl 10 100 3¢ ste dats were nee suppbed o all caes

MG adicates Riglegrade dyspbaka; LGD, hrwegrade dyplasts
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TABLE 6. Average Sizes for MVHPs and SSAs

Crypis Mean N\
MYHP 45 24
PSSA (type 1) S8 s
PSSA (type 2) 71 9
PSSA (type 3) 34 15
SSA (type 1) 73 38
SSA itpe 2) 7.6 47
SSA (tvpe 3) Lx "

FIGURE 3. Location of subcategories of MVHP, pSSAs, and
SSAs by percentage on a per polyp basis,

»We found that serrated polyps (MVHPs or SSAs) with any SSA-like
crypts had clinical features more in common with the SSA than the
MVHP and that this diagnostic cutoff showed good reproducibility
between pathologists. This supports the position of a recent consensus
publication proposing that polyps with as few as 1 SSA-type crypt should
be diagnosed as an SSA.”

24.06.2015
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Traditional Serrated
Ad eno ma (TSA) Medizinische Universitit Graz

= Incidence
= Rare: <1% of all colorectal polyps

= Morphology

= Location: left > right (distal colon and rectum)

= Macroscopy / Endoscopy: polypoid > flat lesion
= Histology:
= Complex villiform growth pattern with prominent
serration
= Ectopic crypt foci (ECF)
= Cytological dysplasia (intraepthelial neoplasia) —
,serrated dysplasia“
= Diffuse eosinophilic cytoplasm

Traditional Serrated
Adenoma (TSA)
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Morphogenesis of
Serrated Crypts
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Traditional serrated adenoma has two
pathways of neoplastic progression that are
distinct from the sessile serrated pathway of
colorectal carcinogenesis

f-Howet Teai ™=, lou-Yo Liou'=, ¥

in*4, Linng-tn Lin™Y, Yi-Chim Chwog”
Mei-Ling Chong' and Yung-Ming a

The study cohort comprised 60 traditional serrated adenomas with cytologic dysplasia and/or
invasive carcinoma.
On the basis of morphological features, 16 cases (27%) were categorized as traditional serrated
adenoma with serrated dysplasia and 25 cases (42%) as traditional serrated adenoma with
conventional adenomatous dysplasia.
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A clinicopathological and molecular analysis
of 200 traditional serrated adenomas

Mark L Bettimgron'*!, Neal | Walkee?-', (0 hnvmp'n Kasty* ' lan 8 Hrown™',
Andrew D Cloostng 7, Diane M McKeone!, Snllv Ann Tharson', Rereoafinli Kleis",
Harburs A Legaon 47 and Vit L] Whitehall4?

Of the polyps, 71% were distal. Advanced histology (overt dysplasia
or carcinoma) was present in 19% of cases. BRAF mutation was
present in 67% and KRAS mutation in 22%.

Table 1 Clinscopathological futums by advanood histology
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= Molecular classification of colorectal cancer
and the impact of BRAF (prognostic and
predictive)

Case Report

80-year-old male

UICC2009: pT3b(m); G3; L1;
N1a; (1/32); RO
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Molecular Analysis: BRAF

Normal Tissue
Tumour A

Tumour B

Tumour C

Lymph Node

BRAF wt

BRAF V600E mut

BRAF V600E mut

BRAF V600E mut

What is the most
probable diagnosis?

Mucinous adenocarcinoma in the transverse
colon. Loss of MSH2 (and MSH®6). MSI-H and

BRAF wild type.

— Most probably Lynch Syndrome

Two mucinous adenocarcinomas in the
transverse and ascending colon. Loss of MLH1
(and PMS2). MSI-H and BRAF mutation.

— Sporadic MSH-H CRC (serrated pathway)

D
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Immunohistochemical Analysis of ’
MSI Colorectal Cancer

= Markers
= MLH1, MSH2, MSH6, PMS2

= MSH6 and PMS2 proteins are instable in the absence of their respective
dominant partner

= Combined staining for MLH1 and MSH2 achieve 92% sensitivity and
100% specificity for the identification of MSI-H tumours

= Possible staining results

= Loss of MSH2 and/or MSH6 (and also isolated loss of PMS2) is highly
suggestive for hereditary tumours (Lynch Syndrome)

= Loss of MLH1 occurs more often in sporadic tumours than in hereditary,
i.e. Lynch Syndrome-related tumours (serrated route: transcriptional
silencing, i.e. promoter methylation of hMLH1 in BRAF mutated
tumours, but MLH1 silencing may also occur also in sporadic BRAF wild

type tumours) Lindor et al. J Clin Oncol 2002
Bellizzi and Frankel, Adv Anat Pathol 2009

MSI Testing in Colorectal Cancer

= Molecular analysis using the 1997 NCI MS reference panel
(Roche): two mononucleotide repeats (BAT25, BAT26) and
three dinucleotide repeats (D5S346, D2S123, D17S5250)

= MSI High (MSI-H): instability at = 2 loci
= MSI Low (MSI-L): instability at 1 locus
= Molecular analysis using only mono-nucleotide repeats (e.g.
BAT 25, BAT26, NR-21, NR-24, NR-27; "Pentaplex PCR”)
= MSI High (MSI-H): instability at = 2 loci
= MSI-high tumours are more often sporadic than hereditary
= Additional testing for BRAF mutation (most common in V600E)

= Additional immunohistochemical staining Dieéf;giﬁé o Z:' ggggg; Egz gg;

Suraweera et al. Gastroenterology 2002
Goel et al. PLOSone 2010
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Analysis of MSI and BRAF in
Colorectal Cancer

Clinical suspicion of HNPCC
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Medirinizche Universitat Graz

Loss of MSH2, NS H
o PMSZintumor T

Steinke Dtsch Arztebl Int. 2013

Gasbosnorelogy 20141 %565
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Somatic Mutations in MLHT and MSH2 Are a Frequent Cause of
Mismatch-Repair Deficiency in Lynch Syndrome-Like Tumors
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Results: Twenty-two of 32 patients (9% were found to have two somatic (tumor) mutations in

MMR genes enceding proteins that were [ost from tumor samples, based on

mmunchistochemisiry. Of the 10 tumers without somatic mutations in MMR genes, 3 had

somatic mutations with possible loss of heterozygosity that could lead to MMR deficiency, 6

were found to be false-positive residts (19%), and 1 had no mutations known 1o be associated

with MMR deficiency. All of the tumers found to have somatic MMR mutations were of the

hypermutated phenctype (>12 mutationsMb); 6 had mutation freguencies >200 per Mb. and 5

of these had somatic mutations in POLE, which encedes a DNA polymerase.

BRIEF COMMUNICATION =

Microsatellite Instability and BRAF
Mutation Testing in Colorectal Cancer
Prognostication

Paul Lochhead, Aya Kuchiba, Yu Imamura, Xiaoyun Liao, Mai Yamauchi,
Raiko Nishihara, Zhi Rong Qian, Tepped Morikawa, Jeanne Shen,
Jeffrey A Meyerhardt, Charles S. Fuchs, Shuji Ogino
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BRAFV600E immunohistochemistry in
conjunction with mismatch repair status
predicts survival in patients with colorectal

cancer
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Take Home Message

Non-serrated adenomatous lesions (TA TVA, VA) provide the basis for
the classical adenoma-carcinoma-sequence

The diagnosis of an advanced adenoma has deep impact on follow-up
strategies

CRC in Lynch Syndrome (hereditary MSI-H CRC) develop from
classical adenomas, preferably in the right colon

Serrated lesions are important new players in the group of colorectal
polyps

The serrated pathway involves a sequence of genetic and epigenetic
alterations that lead to sporadic MSI-H CRC (CIMP phenotype of
CRC)

Molecular CRC subtyping in the routine setting follows a two-step
approach: immunohistochemistry and molecular analysis (MSI, BRAF)

Thank you very much for your
Kind attention!

Cord Langner MD

Institute of Pathology

Medical University of Graz / Austria
cord.langner@medunigraz.at

European Network of Gastrointestinal Pathology
www.medunigraz.at/ENGIP
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