Kamal G. Ishak, M.D., Ph.D. (1928-2004)

r. Kamal G. Ishak died unexpectedly of a heart attack at
D his home on April 5, 2004. He had been in apparently

good health and was working productively at the very
end of his life. He was widely regarded as one of the foremost
hepatic pathologists in the world. Although interested in all types of
liver disease, he was especially known for his expertise in liver tumors,
inherited metabolic diseases, viral hepatitis, and drug-induced liver
injury.

Kamal was born in Atbara, Sudan, in 1928 to Syrian and Turk-
ish parents. He spent most of his childhood and early adulthood in
Cairo, Egypt. His father, recognizing with remarkable insight that
English would be the dominant world language in the 20th cen-
tury, sent his three children to primary and
secondary school at the English Mission
College in Cairo, where they received a
first-rate British education. Kamal subse-
quently attended Cairo University, gradu-
ating M.B., Ch.B. in 1951, followed by a
rotating internship and a residency in inter-
nal medicine. He was awarded a Fulbright
Scholarship at the U.S. Naval Medical Re-
search Unit at Cairo, where he studied
schistosomiasis and brucellosis and pub-
lished his first 16 papers.

Dr. Ishak immigrated to the U.S. in
1957, becoming a naturalized citizen in
1965. He trained in pathology, first at
Baptist Memorial Hospital in San Anto-
nio, TX, and then at Baylor University
Medical Center in Dallas, TX, where he
also enrolled in graduate school, earning
a Ph.D. in microbiology. He came to the
Armed Forces Institute of Pathology
(AFIP) in Washington, DC, in 1963 as a
staff pathologist and became chief of the

Dr. Kamal G. Ishak

static viral hepatitis by Drs. Balduin Lucke, Tracy Mallory, Smetana,
and LN. Dubin, who served on the staff of the museum, which be-
came the AFIP in 1947.

Kamal’s 40-year career at the AFIP was remarkably produc-
tive. He quickly took advantage of the wealth of archived ma-
terial that had been sent to the institute for consultation. His
landmark paper on malignant liver tumors in children (Cancer
1967;20:396—422) defined hepatoblastoma as an entity dis-
tinct from hepartocellular carcinoma. It was followed by a series
of papers on liver tumors that established his reputation among
pathologists. His study of the pathology of phenothiazine hep-
atotoxicity (Arch Pathol 1972:93:283-304), followed by nu-
merous other papers on medical diseases
of the liver, many in collaboration with
his close friend, Hyman J. Zimmerman,
established his reputation among hepa-
tologists. He wrote 70 book chapters and
invited reviews, several long enough to be
monographs by themselves. One, pub-
lished as part of the proceedings of a
course on pathogenesis on liver diseases,
was 150 printed pages with 97 illustra-
tions and 921 references. His two chap-
ters on liver disease in childhood and
metabolic errors and liver disease in the
2001 edition of MacSween’s Pathology of
the Liver (of which he was coeditor) have
a combined length of 150 pages with 166
illustrations and 1998 references. He was
a major participant in all three editions of
the World Health Organization “blue
books,” devoted to the classification of
liver tumors, and he was the lead author
of the authoritative monograph, “Tu-
mors of the Liver and Intrahepatic Bile
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Lynch Syndrome

A Commonest inherited cause of colorectal cancer,
responsible for 31% of all cancers

A Estimated 1,100 new diagnoses in UK every year due to
Lynch

A Estimated 175,000 people in UK with Lynch Syndrome
A Many unaware of the condition
A Increased risk of cancers at other sites

A Management and surveillance pathways available WHEN
people become aware of condition
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Lynch Syndrome

Autosomal dominant disease: previously known as Hereditary No
Polyposis Colorectal Cancer (HNPCC)

High risk of cancers of colon, rectum, endometrium, stomach, sm
Intestine, hepatobiliarysystem, upper ureteric tract, ovary and brair

Estimated 6882% lifetime risk of colorectal cancer (CRC)

HNPCe&elated colon cancers present at an early age (mean age
45 years)

Predominantly located in the proximal colon 0%), with

approximately 1@30% developing synchronous metachronous
cancers
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Lynch Syndrome

Modifled Amsterdam Criteria

A There_shoOtJId be at Iea}st 3 r?Iatives Withcfm HNPCC
ssociated cancer (colorectal cancer, endometrial, sma
owel, ureter or renal pelvis malignancy

A One aﬁ‘fected relative should be a fudegree relative of
the other two

A At least two successive generations should be affected

A Qéfliergst one malignancy should be diagnosed before ac

A FAP should be excluded in the colorectal cancer case(s
A Tumours should be verified by pathological examinatior

FromVasenret al 1999
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Cancers in Lynch syndrome

-+—— Rgnal tract
Stomach {1-12%) transitional

cell carcinoma
(2-6%)
Zmall bowel
adenocancinoma
(1-2%]
Dwary
Colorectal (1-6%)
(right more often than left)
Male Female Endometrial
Age &0 4 5%, 200 Age 50 10%%
Age 70 0%, 35% Age 70O 4035
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Fearon and Vogel st el

Early adenoma

Signalling 1 2 Angiogenesis '

Growth factors

: Apoptosis f

CRC s not a homo geneous disease
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Molecular Pathology of Colorectdkeoplasia

Adenomacarcinoma seguence
Types of genetic instability

A Chromosomal instability (CIN): majority type occurring in
FAP and most sporaditRCas

A Microsatellite instability (MSI): minority type occurring in
Lynch syndrome (loss of DNA mismatch repair proteins)
and right sided serrated lesions

A Two largely independent pathways to spora@ieCa
A Also serratecheoplasigpathway and other rarer routes
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1 \ APC

MSHzi““@‘;
MLH1 ﬁ... Bax

Defective DNA Mismatch Repaif]r i.*

Microsatellite Instability (15%)
Mutations In repetitive segquences
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= MLH1

Chr3

“— PMS2

Chr7
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Molecular Pathology of Colorectdeoplasia

N 3B N T

5 DNA markers or genes with repetitive

(microsatellite) sequences (BAT25, BAT26,
D2S123,05S346, D17S250

w MSH (25) (15%)
W MSHL (1) (15%)

w MSS (0) (70%) —

Bethesda guidelines ==

—

i

o

Microsatellite instability MYCL
A Change in length of repetitive sequences
e.g.cCACAGCA
A Defects in mismatch repair genes BAT25
A hTOISYRNYIEE NRQ
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Causes of MSHl CRC
A MSI can be categorized as M$(high), MSL (low) or

MSS (stable)

NHS Foundation Trust

A MSI in itself is not proof of Lynch asc20% of

sporadic tumours also show some ¢
A. Germlinemutation of DNA mismaitc

MLH1, MSH2, MSH6, PMS2 (Lync

egree of MSI
N repair gene:

N syndrome)

B. Somatic methylation of MLH1 (sporadic MiSTRC)

C. Hemallelic methylation épimutation)
MSH2 irgermline

of MLH1 or
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Lynch Syndrome

A Sometumourshave loss oMSH2on IHC, but nd1SH2
germlinemutations detected.

A MSH2hypermethylationdetected intumours, caused by
germlinedeletions INEPCAM

A EPCAMjene upstream oMSH2;

A deletion ¢.85%462 *1999del abolishes termination of
transcription and leads to transcriptiaeadthroughof
MSH2this leads to methylation of promoter region and
Inactivation ofMSH?2
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P()lXQ molecular pathoqenesis

Microsatellite™

| Conventional pathway Serrated pathway instability

| Ultramutated |

™ - [Feae ] Bporea]

Germline APC APC or less BRAF mutation Gﬂjrsn;"lzlrée Ge};gll;;e SDPOC;igTC
X commonly | ; MLH1, 3, POLD1T
B—catenin, axin Aberrant methylation PMST.2
KRAS
MGMT, p16 MLH1
SMAD4 methylation | methylation comatic
ultramutation
p53 ;
Frameshift
mutations e.g
Chromosomal TGFRB2, IGFR2
instability
CIMP - CIMP - CIMP+/- CIMP+ CIMP+ CIMP - Diploid
CIN—+ CIN+ MSS MSS MSI-H MSI-H CIMP -
_ — "
1-2% ~ 60% ?1-15% 6-8% 9-12% 2-5% <0.5% ~49%

Courtesy Dr JE East, Dr S Needham and Prof NA Shepr
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Microsatellite

Polyp molecular patho enesis

| Conventional pathway I Serrated pathway | Ultramutated I

instability

) e e [reae ) [perae]
serrated -
Germline APC APC or less BRAF mutation Germline Germline Sporadic
commonly 1 MSH2,6 POLE POLE
. o . MLH1, 3, POLD1
P—catenin, axin Aberrant methylation PMST,2
KRAS
MGMT, p16 MLH1
methylation | methylatig
SMAD4 Y Somatic

ultramutation

p53 )
Frameshift
mutations e.g
Chromosomal TGFRB2, IGFR2
instability
v v \ 4
CIMP - CIMP - CIMP+/- CIMP+ Diploid
CIN+ CIN+ MSS MSS CIMP -
H "
1-2% ~60% ?1-15% - - - <0.5% ~ 4%

CIN

Courtesy Dr JE East, Dr S Needham and Prof NA Shepfr
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MMR IHC in HNPCC
Immunohistochemistry
A 4 antibodies: MLH1, MSH2, MSH6, PMS2
A Internal controls: normal colon, lymphoid tissue
Al 2YLI NAazy o0SG6SSyYy LI GAS
tissue: iIf normal colon not available, use internal contr

A Loss of staining in tumour tissue indicates possible
mutation

A Functional heterodimers: MLH1 links with PMS2, MSt
with MSH6

A Often both show loss of staining
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MMR IHC in HNPCC

Immunohistochemistry
A Semiquantitative method
Percentage stainingintensity

0%=0 0
1-10%=1 1
11-50%-= 2 2
51-80%= 3 3
>81%=4

A Score: % x intensity, rangel@

A Validity evaluated using known mutations for MLH1 and MSH2
Barrow et al. Histopathology 2010; 56, 8314
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Investigation

A Moderate risk bowel cancer

A Less clear cut family history (not full
Amsterdam)

A When to suspect Lynch syndrome
I At what point to start to investigate
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Amsterdam Il Criteria (All of)

Bethesda Criteria (one of)

1. At least 3 relatives with a Lynch Spectrum

cancer
(CRC, endometrial, urothelial, small bowel)

1. Any CRC under the age of 50

2. Synchronous or metachronous CRC or Lynch
spectrum cancer (at any age)

2. At least 1 of these is a first degree relative of
the other 2

3. CRC with typical MSI-H histology under age 60

3. At least 2 generations

4. CRCin 1 + first degree relatives with a Lynch
spectrum cancer, (1 cancer under age 60)

4. At least 1 of the patients was under age of 50 at
the time of their cancer

5. CRCin 2 + first degree relatives, or second degree
relatives with a Lynch spectrum cancer regardless of
age

Specificity 98%
Sensitivity 42%

Specificity 38%
Sensitivity 95%
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Is tumour MLH1promoter region methylation
testing an effective prescreen for Lynch
Problem Syndrome

Mutation testing time-consuming & expensive
Poor sensitivity/specificity of family history criteria
Unable to differentiate sporadic MLH1 loss CRC from Lynch CRC

Hypothesis

“"MLH1 promoter region methylation is able to differentiate
between sporadic MLH1 loss CRCs and MLH1 Lynch CRCs”

Katy Newton
ST3 General Surgery,
Clinical research fellow
General surgerv/Genetic MedicifteistopathologvyCMFT
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Methods

FFPE tissue
A Sporadic MLH1 loss CRCs (n=71)
A MLH1 mutation carrier CRCs (n=73)

Novel MLH1 methylation assay developed

Tumour DNA MLH1 methylationand BRAF mutation
testing

Diagnostic test (2 by 2 tables)
Bayesian calculations applied using pre -test risks

Patients with >10% risk to be tested for gene mutation
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Pre- and Post -test probabilities of being an MLH1
mutation heterozygote
Amsterdam Bethesda General
/7~ "\ population
Pre-test risk //>60% \ 10.5% 4.0%
Post-test True positive/ 85.5% \ 31.4% 14.0%
normal MLH1
promoter False 12.6% 1.2% 0.4%
region negative
True positivé\ 74.9% 19.0% 7.7%
Post-test
wt BRAF False \ 1.6% 0.6%

negative

17.5%
K/

~—~"
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Conclusion

First large scale analysis of performance
characteristics of tumour MLH1 methylation testing

Demonstrated that MLH1 methylation testing alone is
able to define which patients should undergo
germline testing

Not useful In A msterdam Ciriteria families

Proposed algorithm é
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screening - sporadic

\/CRC [NICE UK]
T . Tumour MMR IHC:
present MLH1, MSH2, MSHS,
PMS2
\
MLH1 loss
MSH2, MSH®6, M|_|-‘|‘1
PMS2 loss methylation  /
BRAF mutation
— ~
Absent Present

Foputon 7 CRC screente
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ORIGINAL ARTICLE

Tumour MLH1 promoter region methylation
testing is an effective prescreen for Lynch

Syndrome (HNPCC)

K Newton,' N M Jorgensen,? A J Wallace,” D D Buchanan,®*> F Lalloo,®

R F T McMahon,”® J Hill,' D G Evans®

ABSTRACT

Background and aims Lynch syndrome (LS) patients
have DNA mismatch repair deficiency and up to 80%
lifetime risk of colorectal cancer (CRC). Screening of
mutation carriers reduces CRC incidence and mortality.
Selection for constitutional mutation testing relies on
family history (Amsterdam and Bethesda Guidelines) and
tumour-derived biomarkers. Initial biomarker analysis
uses mismatch repair protein immunohistochemistry and
microsatellite instability. Abnormalities in either identify
mismatch repair deficiency but do not differentiate
sporadic epigenetic defects, due to MLHT promoter
region methylation (13% of CRCs) from LS (4% of
CRCs). A diagnostic biomarker capable of making this
distinction would be valuable. This study compared two
biomarkers in tumours with mismatch repair deficiency;
guantification of methylation of the MLH17 promoter

J Med Genet 2014:; 51: 7896

mutanon analysis. Family history criteria and
rumour-derived biomarkers are used to prescreen
to select panents for germline testing. The
Amsterdam 11 criteria were designed to select
research families for linkage analysis. They are cur-
rently used., somewhart inappropriately, for clinical
purposes to select individuals ar high risk of having
a MMR gene muranon. Patients who meet these
criteria have at least 60% chance of a muration.®
These criteria are inherently specific but conse-
quently have low sensitivity. Much work has been
done over the last decade to improve the idenufica-
tion of non-Amsterdam Lynch families. The revised
Bethesda guidelines described in 20047 are sensitive
but have low specificity. They have been criticised
for being overly complicated and are linle used in
clinical practice.® Tumour MSI and MMR protein
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The Royal College of Pathologists

Pathology: the science behind the cure

Standards and datasets for reporting cancers
Dataset for colorectal cancer histopathology reports

July 2014

Authors: Dr Maurice B Loughrey, Consultant Pathologist, Royal Victoria Hospital, Belfast Trust, UK
Professor Philip Quirke, Head of Section, Professor of Pathology and Honorary Consultant,
Pathology and Tumour Biology, Leeds University, UK
Professor Neil A Shepherd, Professor of Gastrointestinal Pathology, Gloucestershire Cellular
Pathology Laboratory. Cheltenham. UK

Unique document number G049

Document name Dataset for colorectal cancer histopathology reports
Version number 3
Produced by Dr Maurice Loughrey, Professor Philip Quirke and Professor Neil Shepherd, Professor

of Gastrointestinal Pathology, on behalf of the College’s Cancer Services Working Group.
MBL leads the pathology QA process for Bowel Cancer Screening in Northem Ireland
and sits on the National NHSBCSP Pathology Steering Commiittee. PQ chairs the
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Pathology: the science behind the cure

X a strong case can now be made for performing MMR

Immunohistochemistryn all cases of CRBowever, given the resource

iImplications of implementing this, it is not considered a core data ite

for all colorectal cancers currently.

1 We now consider MMR immunohistochemistry a core dataset item f

' A all patients under 50 years at time of diagnosis

A for patients with adenocarcinomas classified as poorly differentia
morphologically or tumours showing other morphological features
MMR deficiency.

It should also be available upon request by either oncologist or

geneticist on individual cases.
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MRI MISMATCH REPAIR TESTING PATHWAY

The reporting Histopathologist identifies a patient fulfiling criteria for group 1 or is requested to refer

= by MDT based on individual factors.
3]
_E
$%
o g The reporting Histopathologist will select representative tissue blocks containing tumour
= tissue and normal large bowel epithelium. This will be sent along with a representative H&E stained
section for each block and a copy of the report to the IHC laboratory at MR
= The tissue blocks and slides will be booked into the MRI Iaboratory database and tested for MLH1,
,g PMS2, MSH2 and MSHG protein loss by immunohistochemical analysis
=
3
2
& Samples demonstrating no Samples demonstrating MLH1 Samples camonsEAting
- rotein loss loss (+/- PMS2 loss) isolated PMS2 loss or
P MSH2/MSHSE loss
Sent to the regional Sent to regional genetics de-
genetics department for MLH1 partment for MSI testing and
promoter methylation and BRAF further genetics
E mutation status. referral
3
-
% MLH1 No MLH1
promoter promaoter
5 methylation or methylation &
- BRAF no BRAF
5 Mutation Mutstion
&

No referral to

Genetics Referral to Genetics for further testing

A report for the MMR IHC results will be produced and sent to the referring Histopathologist
A separate report will be issued by St Mary's Genetics department for any genetic testing
that has been camed ocut
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The reporting Histopathologist identifies a patient fulfifing criteria for group 1 or is requested to refer
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= by MDT based on individual factors
4]
=
$1
o % The reporting Histopathologist will select representative tissue blocks containing tumour
= tissue and normal large bowel epithelium. This will be sent along with a representative H&E stained
section for each block and a copy of the report to the |IHC laboratory at MRI
> The tissue blocks and slides will be booked into the MRI Iaboratory database and tested for MLH1

2 PMS2, MSH2 and MSHG protein loss by immunohistochemical analysis

=
CRITERIA FOR TESTING (Please tick)

0 Direct Request from Histopathology. Patient <50 years old at time of diagnosis with
colorectal adenocarcinoma.

The patient has been discussed at an MDT and;

O Is 50-60 years old and has a tumour with histological features suggestive of Lynch
syndrome and a family history of Lynch syndrome related malignancies.

O MMR status will aid decision making regarding chemotherapy treatment (oncologist
request).

=
&

No referral to

Genetics Referral to Genetics for further testing

A report for the MMR IHC results will be produced and sent to the referring Histopathologist
A separate report will be issued by St Mary's Genetics department for any genetic testing
that has been camed ocut
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Diagnostic MMR Testing
(post-RCPath Colorectal Cancer Dataset 2014)

dMMR (%) | MLH1/ Meth (%) | MSH2/MS | MSI
PMS2 (%)

2015 10 (17) 8 (80) 5 (63) 2 (20) 3 (30)

2016 111 13 (12) 12 (92) 7 (58) 1(8) 1(8)

2017 170 35 (21) 27 (77) 5 (19) 7 (20) 8 (23)
Totals 341 47 (81) 10(17) 12 (21)
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Genetic MMR Testing (Modified Amsterdam Il1)

_
2009

2010 314 53 22 31

2011 278 38 25 13

2012 230 37 11 26

2013 255 37 14 23

2014 218 27 15 12

2015 331 39 19 19

2016 250 29 17 12

2017 227 23 13 10

Total 2301 153 158
(o) o
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Genetic MMR Testing (Modified Amsterdam 1)

Total Endo Ovary Skin Other
(%)

MLH1/PMS2

MSH2/MSH6

142
(6.7) (6n (13 (35) (&5)

148 74 24 15 4 3 7 22
(7.1) (50) (16) (10) (3) (2)

n=2168
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MRI MISMATCH REPAIR TESTING PATHWAY
The reporting Histopathologist identifies a patient fulfifing criteria for group 1 or is requested to refer
= by MDT based on individual factors.
£3
$3
o % The reporting Histopathologist will select representative tissue blocks containing tumour
= tissue and normal large bowel epithelium. This will be sent along with a representative H&E stained

section for each block and a copy of the report to the |IHC laboratory at MRI

PMS2, MSH2 and MSHG protein loss by immunohistochemical analysis

NOW SUPERCEDED. BY. NICE GUIDELINES [z

ITERIA FOR TESTING {Please tick)

uest from Histopathology. Patient <50 years old at ti
carcinoma.

The patient has been di at an MDT and;

O Is 50-60 years old and has a
syndrome and a family history

O MMR status will aid de
request).

ological features suggestive of Lynch
drome related malignancies.

otherapy treatment (oncologist

No referral to
Genetics

A report for the MMR IHC results will be produced and sent to the referring Histopatho!
A separate report will be issued by St Mary's Genetics department for any genetic testing
that has been camed ocut
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Lynch SyndromeFuture
A NICE guidance on screening for Lynch Syndrome
published in February 2017

A Recommendation for universal testing of all new
colorectal cancer diagnoses, by a combination of IH
+/- MSI with or without MLH1 promoter gene
hypermethylationand/or BRAF testing

A Can we cope with workload?
A Who will pay?
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Flowchart showing molecular testing strategies for Lynch syndrome in people with colorectal cancer

Healthcare professionals must tell
people about the possible implications
of test results for themselves and their —
relatives, and ensure that relevant L
support and information is available l

Offer testing to all people with colorectal cancer, when first diagnosed, using immunohistochemistry {(IHC) for mismatch
repair proteins or microsatellite instability (MSI) testing to identify tumours with deficient DNA mismatch repair

Use clinical judgement to decide whether to test tumour
tissue from a biopsy, resected colorectal tumour or polyp

-

I (=] ]

Do an MSI test Do an IHC 4-panel test for MLH1, MSH2, MSHE and PMS2
M5I resuit negative (MS55) MSI result positive MLHI IHC result MLH1, MSH2, M5SHE or

(MASI-L or MSI-H) [ — PMS2 [HC result normal
| Do a BRAF VG0OE test Mo further testing
Test positive
No further testing I £o MSHZ2, MSHE or
1 L 4 Test negative PMS2 IHC results
Do an MLH1 promoter hypermethylation test obnormal
Test positive

Test negative
r

Confirm Lynch syndrome by genetic
testing of germline DNA

1

Only appropriately trained healthcare professionals should discuss genetic
testing with people referred for DNA germiine testing

| P

High; MSI-L, M5I-Low; MSS,
microsatellite stable.

Abbreviations: MSI-H, MSI- ‘

N I c Mational Institute faor
Health and Care Excellence

https://www.nice.org.uk/guidance/dg27/resources/testing-strategies-flowchart-4367005453
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Molecular testing strategies for Lynch syndrome in people with colorectal cancer
Diagnostics guidance [DG27] Published date: February 2017 [UK]
Recommendations 1.2

Table 1 5teps in the immunohistochemistry testing strategy

Step 1 Do an immunohistochemistry 4-panel test for MLH 1, MSH2, MSHS and PMMS2.

Step 2 If the MLH1 immunohistochemistry result is abnormal, use If the MSHZ2, MSHS or PMS2
sequential BRAFWS00E and MLH 1 promoter immunohistochemistry results are
hypermethylation testing to differentiate sporadic and Lynch abnormal, confirm Lynch
syndrome-associated colorectal cancers. First do a syndrome by genetic testing of
BRAFYW&0OO0OE test. germline DMNA.

I 1 Recommendations i

Step 3 Ifthe BRAF est Is negative, do an MLH1 promoter
hypermethylation test.

Step 4 Ifthe MLH1 promoter hypermethylation test is negative,
confirm Lynch syndrome by genetic testing of germline DMNA.
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Molecular testing strategies for Lynch syndrome in people with colorectal cancer
Diagnostics guidance [DG27] Published date: February 2017 [UK]
Recommendations 1.3

Table 2 Steps in the microsatellite instability testing strategy

Step 1 Do a microsatellite instability test.

Step 2 If the microsatellite instability test result is positive, use sequential BRAFWVS00E and MLH 1 promoter
hypermethylation testing to differentiate sporadic and Lynch syndrome-associated colorectal
cancers. First do a BRAFWS0O0OE test.

Step 3 If the BRAFWV&0O0E test is negative, do an MLH1 promoter hypermethylation test.

Step 4 Ifthe MLH1 promoter hypermethylation test is negative, confirm Lynch syndrome by genetic testing

of germline DMNA.
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Molecular testing strategies for Lynch syndrome in people with colorectal cancer
Diagnostics guidance [DG27] Published date: February 2017 [UK]
Recommendations

1.1 Offer testing to all people with colorectal cancer, when first diagnosed, using
immunohistochemistry for mismatch repair proteins or microsatellite instability
testing to identify tumours with deficient DNA mismatch repair, and to guide
further sequential testing for Lynch syndrome (see 1.2 and 1.3). Do not wait for
the results before starting treatment.

1.2 IHC Strategy

1.3 MSI Strategy

1.4 Healthcare professionals should ensure that people are informed of the
possible implications of test results for both themselves and their relatives, and
ensure that relevant support and information is available. Discussion of genetic
testing should be done by a healthcare professional with appropriate training.
1.5 Laboratories doing microsatellite instability testing or immunohistochemistry
for mismatch repair proteins should take part in a recognised external quality
assurance programme.
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THE UK NATIONAL EXTERNAL
QUALITY ASSESSMENT SCHEME FOR
IMMUNOCYTOCHEMISTRY AND

IN SITU HYBRIDISATION (ICC & ISH)

s F

The External Quality Assessment Scheme for 30 YEARS OF EXPERTISE

Immunocytochemistry was founded in 1985 by o Four assessment runs per year

Mr Gerry Reynolds at Mount Vernon Hospital,
Middlesex. In 1988 the Scheme was

e Specific modules catering for the specialised

areas of pathology

recognised by the UK Department of Health E
e Assessment of two antigens per assessment run

and from that time it became known as the (one for breast, gastric & ALK modules)
e Assessment of UK NEQAS distributed and

participant in-house submitted samples

UK. National External Quality Assessment
Service for Immunocytochemistry (UK

NEQAS:IGCYand later (UK NEQASICE& « Web data entry and access to individual

ISH) confidential reports

UK NEQAS ICC & ISH is part of the Cancer « Constructive assessor feedback
Institute at the University College London, « Individual benchmarking graph to track
Gower Street, London WC1E 6BT performance over time

Learn More>

ASSESSE

ASK A QUICK QUESTION

Organization/Lab No (If applicable)

Telephone Number

Choose File I No file chosen

Limit: 4 MB/file, Allowed: PDF . TXT.JPG.PNG.GIF
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UK NEQAS
Irivanocitachemistry i In-SHu Hybsidsation RUN 115 HNPCC Module UK NEQAS Sodil
ot S o S R R ) RUN 115 saerce !

and Sub-optimal Immunostaining

A v Sl S o F 4 A

5 ey
Fis 10. =0

Tha primany
Banchmank XT wsing CC1 64 mics 2 the re-Sesmment.

[y
Sk using e DAKO (EP49) 2 & 1:50 Sston.

© Copyright UK NEQAS ICC & ISH - Not for publication wihout writien permission

T 11 Soeur.

o Cat
tor 30 mins.
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UK NEQAS

Run 115 HNPCC Module

GRAFHICAL REFRESENTATION OF PASS RATES

FELIN 1157 MEHZ om MEGAS Sections L ———
EY e UK NEQAS
Immunaeytochermistry & In Hybridisation Run 115 HNPCC Module
24
28] ANTIBODIES AND OTHER TECHNICAL PARAMETERS EMPLOYED BY PARTICIPANTS IN THE
E B HNPCC MODULE
= 2 e
E 2 [ The following tables record the number of participants (N) using each primary antibody and the percentage (%) of these
s " = participants achieving acceptable staining (scores 12/20) on UK NEQAS sections.
& prig e
g g
a
= HNPCC Run: 115
“ R == Primary Antibody : MSH2 Primary Antibody : MSHE
- |Antibody Details N %
18 ) Antibody Details N o=
o o 1Bz il g =
S 5 8 7 & ® 10 11 12 33 14 5 18 17 18 18 20 S 5 8 T & @ 10 a1 1% 13 14 15 18 17 8 1@ 20 it EO BaiPharmingen SS6348 (G218-1128) P 0 1 100
Eahl ] Leiamiovocastra NCL-MSH2 (25D12) a 50 Algne ALY 1 JEPTERMEY 2 100
Beores Secaus Imvitrogen 337900 (FET1) 1 o NCLL-MSHS (PU2SY 1 o
e Vtacus CONFIRM 780-£455 44 27 a1
Scrmemary Semmary = = 28, BO T. Labe/BicScfPharmingen 610019 (44MISHE) 3 a3
80 - AT (ST B - T0- A D b SRS e ot B0 T Labs/BicSc/Pharmingen 610018 (44) 2 o
- ; SEEE d a Cell araue 287R-24125026. 2 100
[ — 13- 4 sicaioueasira Bord RTU PAJ0HS (25012) ' 100 e & 3
o1z - 2 e 18- 1z = 13y Daka FLEX RTU IR08S (FET1) . 75 AGe004T [EPas) 3 100
a-gmaiEm - Daka 539 (FET1) 1 s Oak FLEX RTU 006 (EF45) 18 8a
Epstorics ACAI211 RED2 s 100 Dok ra30ss (P
adimn = 1420 =) 23 7o)
115 msHz mSHE
sz swe
Heat Mediated Retrieval N =% %
N n
RS 11 ST MSHE on MEQAS Secsons LS 11 5ED MEHE on insouss Sections. % % [o— . o s o
Dk o 2 1o 3 100 47 68 a8 75
= Cake ST 10 % 3 20
oica £1 20 mins 2 ] 1 o
Lom ER4 30 mine a o 3 &
24 = Leica ER2 20 mins. M 73 7 ksl
L eica 2 30 mine s s &1
ca ez 50 mine H s 3 100
24 Ty 0 ] 3 o
Ventana CC1 26mes 3 o o o
ventana CC1 32mes a ss a4 100
B B w Ventana £21 38mim o o 1 o
El - Ventana CC1 0mes 2 100 4 7
: ] Ventana GC1 dams z o s 20
= < = Vertana 6C4 S2mie i e o o
Veniana CC1 Sormie 2 1o 2 =0
] g Ventana 1 gamire. 18 75 12 58
2 g Veriana £G4 2 H wo 2 100
14w v Voriana CC1 B8 i 1o 2 100
& Ventana CC1 g2mes 2 s0 a4 100
a ventana CC1 mid T wo o o
Voriana G2 simmtard 1 0 4 75
Ventana CC2 i o o 1 100
+ 4 cc2 g2 o o 2 100
et i 5558 & 1 o 1 100
Yl ul
3 5 B T B 8 10 11 1z 13 %4 15 38 17 18 18 2 5 B 7 B O M i1 12 13 14 15 18 17 & 19
Scores -
P Srrars
430 = 38 4I%] ]
13- 15 = 20 %) A3 - Amm TR
-1z 0= 1z 17 ez
— B3 ey
Macton = 3450 Mactinn = 14.33

1B Copyright LK NEQAS IDC & ISH - Mot for pubilicaion whout witian permiasion
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Lynch Syndrome surveillance

1942 mutation carriers on surveillance colonoscopy (13782 obserwatsbn
314 developed cancer: CRC (1®hdo(72) and ovary (19)

MLH1 and MSH2 carriers after &, MSH6 and PMS2 carriers afteryt8
Cumulative incidences for cancers detected at 70yrs

first CRC for MLH1 (46%), MSH2 (35%), MSH6 (20%) and PMS2 (10%)
endowere MLH1 (34%), MSH2 (51%), MSH6 (49%) and PMS2 (24%)
ovary were MLH1 (11%), MSH2 (15%), MSH6 (0%) and PMS2 (0%)
10yrs crude survival were 87% (any), 91% (CRC) €oi8i) and 89% (ovary)

Pal Mgller et al. Gut doi:10.1136/gutjnl-2015-309675
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Calculated cumulative incidences by age and mutated gene for any cancer.
100%
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Cumulative incidence any cancer (penetrance) by age
and mutated gene

The Universit
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90%

80%

MLH1

70%

60%

50%

40%

30%

20%

10%

0%

25 40 50 60 70
Pal Mgller et al. Gut doi:10.1136/gutjnl-2015-309675

Copyright © BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.
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Calculated cumulative incidences by age and mutated gene for colorectal cancer (CRC) as
the first cancer.
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Cumulative incidence colo-rectal cancer as first cancer by

O,
i age and mutated gene

80%
70%
60%

50%

MLH1

40%

30%

20%

10%

0% = T
25 40 50 60 70

Years

Pal Mgller et al. Gut doi:10.1136/gutjnl-2015-309675

Copyright © BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.



I I III Central Manchester University Hospitals INHS
MHS Foundation Trust

Calculated cumulative incidences by age and mutated gene for endometrial cancer as the
first cancer by gene.
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Cumulative incidence endometrial cancer by age and

90%
mutated gene

80%

30%
20%
10%

0%

25 40
Pal Mgller et al. Gut doi:10.1136/gutjnl-2015-309675

Copyright © BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.
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Lynch Syndrome Management

A CAPP2 Study Aspirin 600mg preventive for CRC in LS

A MLHZLynch CRC 70% by 70yrs (mean age dx 45ms)p
20-50%; urinary tract 4.6%,; breastaalso increased

A MSH2Lynch CRG¥ndosimilar to MLH1; urinary tract
Increased ? prostate also

A EPCAM.ynch (MSH2 Methylation 10%); CRC similar to
MSH2:endoreducedvs MSH2
Vaseret al, Nat ReastroenteroHepatol 2015; 12: 88®7
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Lynch Syndrome Management

A MSH6Lynch lower CRC risk with later onsetidorisk
similar to MLH1/MSH2

A PMS2Lynch lower CR@ndorisk; same review as MSH6

A Probable LynchAmsterdam +, IHC+, MSI+ but mutation
negative; possibléiallelicsomatic mutations in MLH1 or
MSH2; same review as standard Lynch patients

Vasenret al, Nat RetastroenteroHepato| 2015; 12: 887
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Lynch synéomeSummary
A Contributes to our increasing understanding of
molecular pathogenesis of colorectal cancer

A Recognition of MSH categories of tumours

A Need to be aware diypermethylationas a cause of
anomalous IHC results

A Varied surveillance programmes depending on specifit
gene mutation

A Extracolonicumours an increasing issue (F>M)

A Generally good prognosis but treatment options may
vary with mutation type
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Proportion of Endometrial Tumours Associated with Lynch Syn&r e

Dr Neil Ryan, MRC Clinical Fellow

Division of Molecular & Clinical Sciences Clinical
: . Sciences
University of Manchester MRC | centre

ENTRY CRITERIA

A All histologically confirmed endometrial cancers
di agnosed/ treated at St Maryos
study period (all histo-types)

A Patients must be able to consent to the study
A >18 years of age

A No maximal age



Endometrial cancer tissue I

L4

Immunohistochemistry testing for MLH1 MSH2 MSH6 and PMS2 proteins an|1

mlf‘
v ° v
MLH1 protein absent (with MSH2, MSH6 or PMS2 protei
or without loss of PMS2 absent
\1’ protein)
Microsatellite analysis MLH1 2 Methylation =+2| Germline DNA testing )
/ \ promoter absent based on protein
methylation ¥ absence
Microsatellite MSI/L or Methylation Mutation No mutation identified
le MSI/H present identified
Clinical ‘1' ,1,
suspicion of
Lvnch Not Lynch Lynch Not Lynch
syn ome syndrome syndrome syndrome

e

Not Lynch syndrome
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ndometrial Tumours
Msoa ledwzl.h Lynch Syndrome
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Proportion of Endometrial Tumours Associated with Lvynch Syndrome
Clinical
Sciences

Recruitment data

A Study opened Sept 2015
A Study closed April 2017
A Total numbers recruited: Prospective 282, Retrospective 200
A Only 2 women declined to participate

N\ RC Centre
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ndometrial Tumours
Msoc\alodwxlh Lynch Syndrome

\’A petals
4 N

Proportion of Endometrial Tumours Associated with Lynch Syndrome

INTERIM RESULTS Clinical
351 tumors have completed IHC triage (73%)
121 showed IHC loss (34.5%)

80 MLH1/PMS2 (66%)

27 MSH6 (22.3%)

14 MSH2 (11.6%)

76 have undergone hypermethylation testing
45 hypermethylated (1 fail) [59%]

278 have undergone microsatellite testing

46 showed MSI (16.5%)

57 have completed NGS

4 mutations identified (3 MSH2, 1 MLH1) [7%)]

Sciences

M RC Centre

C:>0C:>oc:>oc: c: C:>o>o
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ANNQUNCEMENTS

The 29th Congress of the Arab Divit
International Academy of Patholog
place in Muscat - Oman from Novemb

to November 18, 2017

The 29th Congress Announcemeni
Oman

Announcement of the 32nd Inter
Congress of IAP - Dead Sea, J

NEWSLETTER

| felt so privileged to be the preside
AD for the years 2011-2013. 1 hope tl \
accomplishing the targeted activities /‘
expectations. more hare ’

Dr Ghazi Zaatari
Chair, WHO Study Group on Tobacce Product Regulation OR Health TV

el e » AW 3
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« Dermatopathology - AUB (May 2017)
+ Dubai ESPC Lectures
+ Suragical Neuropathology - AUBMC Dep. of
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Welcome Note

by the Chairman of the Conference

On behalf of the Arab Division of the International Academy of Pathology
(ADIAP), | would like to welcome you to the XXXl Congress of the
International Academy of Pathology (IAP) that will be hosted at the Dead
Sea-Jordan. The congress will take place on the 14 - 18 October 2018. This
would be an unbeatable chance to update your knowledge on all aspects
of diagnostic and molecular pathology, along with getting the chance to
visit and enjoy science at the lowest point on Earth, the Dead Sea.

Throughout its relatively short journey spanning slightly more than 25
years, the Arab Division has become an active member in pathology
education and continuing professional development both for practicing
and trainee pathologists in the Arab world and the region.

Read more

Ismail Matalka, MD
Chairman of the Conference






