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Genomics

® The study of an
organism’s complete set
of genetic information.

The genome includes
both genes (coding) and
non-coding DNA.

‘Genome’: the complete
genetic information of
an organism.

VS

Genetics

The study of heredity

The study of the
function and
composition of
single genes.

‘Gene’: specific
sequence of DNA
that codes for a
functional molecule.
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What is Lynch syndrome?

Up to 95% of Lynch
syndrome carriers
are unaware

Lynch syndrome may
occur in up to

1n278

people

making it the most
common inherited
cause of cancer
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Genetic Mapping of a Locus Predisposing to
Human Colorectal Cancer
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Lea Pylkkénen, Jukka-Pekka Mecklin, Heikki Jarvinen,
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v At least three family members must have histologically
confirmed colorectal cancer:

+ One must be a first-degree relative of the other two;

+ Al least two consecutive generations must be affected;

¢ At least one of the CRC cases must have been diagnosed before
age 0

v Familial adenomatous polyposis must be excluded,



Methylation of the hkMLH1 Promoter Correlates with Lack of Expression of
A hMLH]1 in Sporadic Colon Tumors and Mismatch Repair-defective
Human Tumor Cell Lines'

ANational Cancer Institute Workshop on Hereditary Nonpolyposis Colorectal Gancer Syndrome:
meeting highlights and Bethesda guidelines,

Germline mutation of MSH6 as the cause of
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hereditary nonpolyposis colorectal cancer
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Mutation in the DNA mismatch
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is associated with hereditary
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Surveillance in Lynch syndrome: how aggressive?
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Patients With Colorectal Cancer
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DNA Mismatch Repair-dependent Response to
Fluoropyrimidine-generated Damage*
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Mutations associated with HNPCC
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N CANCER Help us to STOP bowel cancer

Home | Aboutbowel cancer | Research | Campaigns | Supportus

Home / Media centre / News / NICE Il bowel cancer

2016

| NICE recommends all bowel .
cancer patients to be tested for .
I. Ch S n drom e Lynch Syndrome
ynch Sy °
g e o i o T St o T e ) . .
2014 LYNCH SYNDROME UK
Registered Charity 1161840
5014 Application of a five-tiered scheme for standardized

classification of 2,360 unique mismatch repair gene variants
lodged on the InSiGHT locus-specific database

Revised guidelines for the clinical management of
2013 | Lynch syndrome (HNPCC): recommendations by a
group of European experts

Long-term effect of aspirin on cancer risk in carriers of
hereditary colorectal cancer: an analysis from the CAPP2
randomised controlled trial

20 1 1 John Burn, Anne-Marie Gerdes, Finlay Macrae, Jukka-Pekka Mecklin, Gabriela Moeslein, Sylviane Olschwang, Diane Eccles, D Gareth Evans,

Eamonn R Maher, Lucio Bertario, Marie-Luise Bisgaard, Malcolm G Dunlop, Judy W C Ho, Shirley VV Hodgson, Annika Lindblom, Jan Lubinsk
Patrick ) Morrison, Victoria Murday, Raj Ramesar, Lucy Side, Rodney J Scott, Huw ] W Thomas, Hans F Vasen, Gail Barker, Gillian Crawford,
Faye Elliott, Mot d Mavahedi, Kirsi Pylvanainen, Juul T Wijnen, Riccardo Fodde, Henry T Lynch, John C Mathers, D Timothy Bishap,
on behalf of the CAPP2 Investigators
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Detection of MSI in tumor tissues using the PrecisionPlex™ MSI detection system
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The proportion of endometrial tumours associated with

Lynch syndrome (PETALS): A prospective cross-sectional
study

Meil A. J. Ryan, Raymond MchMahon, Simon Tobi, Tristan Snowsill, Shona Esquibel, Andrew J. Wallace, Sancha Bunstone,

Naomi Bowers, loana E. Mosneag, Sarah J. Kitson, Helena O'Flynn, Neal C. Ramchander, Vanitha N. Sivalingam, [ .. ].
Emma J. Crosbie B [E] [ view all ]

Published: September 17, 2020 » https://doi.org/10.1371/journal.pmed. 1003263
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Draft SW pathway for MIMR IHC for endometrial cancer (DG42)
For the identification of patients with Lynch syndrome
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In the presence of a strong

clinical or family history
referral to clinical genetics
should be considered even
if MMR IHC proficient.
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The proportion of endometrial cancers associated with
Lynch syndrome: a systematic review of the literature
and meta-analysis

N. A. J. Ryan, MBChB® "2, M. A. Glaire, MBChB3, D. Blake, MBChB?, M. Cabrera-Dandy, MBChB?,
D. G. Evans, MD?® and E. J. Crosbie, PhD® "7

Weight  Weight

Study Events Total Proportion 95%-Cl (fixed) (random)
Unselected W 5

Egoavil et al.3 8 19 —— 0.42 [0.20;0.67] 4.6% 4.8%
Frolova et al.'® 5 16 ——=— 0.31 [0.11;0.59] 3.4% 45%
Watkins et al.:: 4 10 —— 0.40 [0.12;0.74] 2.4% 41%
Najdawi et al. 3 9 — 0.33 [0.07;0.70] 2.0% 3.9%
Backes et al.2® 3 8 —F+— 0.38 [0.09;0.76] 1.8%  3.9% 3% (2 5 6 = 3 5 5%)
Buchanan et al.?° 2 158 W | 0.14 [0.09;0.20] 18.6% 5.4%
Kato et al.4 2 5 . 0.40 [0.05;0.85] 1.2% 3.3%
Chadwick et al.?? 2 P 0.12 [0.01;0.36] 1.7% 3.8%
Goodfellow et al.*® 19 47 — 0.40 [0.26;0.56] 11.1% 5.3%
Mills et al.53 17 21 v e 0.81 [0.58;0.95] 3.2% 45%
Batte et al.’* 12 15 i ——— 0.80 [0.52;0.96] 2.4% 41%
Mas-Moya et al.'” 1 17 P 0.65 [0.38;0.86] 3.8% 4.6%
Rubio et al.?° 14 21 i —— 0.67 [0.43;0.85] 4.6% 4.8%
Hampel et al.*! 10 127 = | 0.08 [0.04;0.14] 9.1% 5.2%
Yoon et al.5® 5 25 —s——FH 0.20 [0.07;0.41] 3.9% 46%
Hartnett et al.*? 3 7 —t— 0.43 [0.10;0.82] 1.7% 3.7%

Fixed effect model 530 0.31 [0.26; 0.35]
Random effects model = 0.39 [0.26; 0.54]

Heterogeneity: 12 = 84%, 12 = 1.2401, p < 0.01
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Gynecologic Cancer as a “Sentinel Cancer™ for
Women With Hereditary Nonpolyposis Colorectal
Cancer Syndrome

Karen H. Lu, san, Mai Dinh, sas. ‘-Vcndv Kohlmann, wms, Patrice Watson, s, Jane Green, mn,
¥ hen, s, Brian Allen, ms,
s, Jonathan Terdiman, s, Charlote Sun, Fnn, Molly Danicls, as,
Thomas Burke, v, David M. Gershenson, mo, Henry Lynch, so, Parrick Lynch, mn, and
Russecll R. Broaddus, MD, Fho

Familial Cancer (2016) 15:
DOI 10.1007/s10689-016-98! CrossMark

Gynecolegic Cancer as a “Santinel Cancer" for
Women With Hereditary Nonpolyposis Colorectal
Cancer Syndrome
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GASTROENTEROLOGY 2006;130:665-671
Gemetic comnseling and cascade genetic testing in Lynch syndreme

Menter Pawyed

Syndrome Families Because of
Decrease in Mertality in Lynch Syndrome Families Because of
Proplrylactc Seegery to Redheoe the Risk
of Gymecologhe Cancers In the Lynch Syndmme
C. HENDRIKS,S JAN H. KLEIBEUKER,Y
CATS,” GERRIT GRIFFIOEN," FOKKO M. NAGENGAST,**
b.5% and HANS F. A. VASEN**
reditary Tumors, *Depatment of Gastroenterology and *Depatment of Human and
eiden; "Department of Gastroenterology, University of Groningen and University Medical
Ihem, Arnhem; *The Nethertands Cancer Institute, Amsterdam; **University Medical
Long-term effect of agirn oo cancer risk in carrlers of . Zwolle; and S*Department of Epidemiology, The Netherlands Cancer Institute,
hereditary colorectal cancer: an analysis froe the CAPP2
randomised controled trial

CANCER 3IOMARKLES

Mismatch repair deficiency on cancer risk in carriers of @
predicts response of solid tumors er: an analysis from the CAPP2
to PD-1 blockade al

cancer synarome

CANCER BIOMARKERS

Mismatch repair deficiency
predicts response of solid tumors
to PD-1 blockade
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Upregulation of
the PD-1/PD-L1 coé

immune ‘(;
inhibitory axis
MMR .
deficiency , MMR ceficient CRC's are characterised by a higher
laadi o s _r_ | Translation of infiltration of CO3+ and CD8+ lymphocytes compared to
' L Al "TmUnogemc MMR proficient CRC %,
muTaQtr:on -/ neoantigens P
frequenc
Chcscd (O,
Upregulation of
immune inhibitory
FoxP3+ regulatory
T-cells

A%
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CD3+

CD8+

CD45RO+

FoxP3+

PD-1+

LS-associated MMRd Sporadic MMRd | Sporadic MMRp

=

CD3+

CD8+

CD45RO+

FoxP3+

PD1+

& frontiers

in Immunology
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=

Distinct Immunological Landscapes
Characterize Inherited and Sporadic
Mismatch Repair Deficient
Endometrial Cancer

Neal C. Ramchander*", Neil A. J. Ryan**, Thomas D. J. Walker~, Lauren Harries*,
James Bolton®, Tjalling Bosse®, D. G. Evans*” and Emma J. Crosbie***
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Checkpoin’\c
inhibitors

Immune check point mechanisms can be
targeted by mono-clonal antibody-based

therapies
In 2000 Medarex launched its first clinical trials

with a human Mab binding to CTLA-4.
Approval of ipilimumab for the treatment of
metastatic melanoma by the FDA in 2011

Upregulation of
the PD-1/PD-L1 CDTS
_ immune cell

inhibitory axis

PD-
1



Study

Gandhi et al., 2018
Kim et al., 2019
Fradet et al., 2019
Borghaei et al., 2015
Zhou et al., 2017
Kojima et al., 2020
Shitara et al., 2020
Shitara et al., 2020
Shitara et al., 2018
Winer et al., 2021
Rudin et al., 2020
Paz—Ares et al., 2020
Finn et al., 2020
Cohen et al., 2019
Burtness et al., 2019
Burtness et al., 2019
Kang et al., 2017
Bang et al., 2018
Vokes et al., 2018
Vokes et al., 2018
Ferris et al., 2016
Powles et al., 2018
Barlesi et al., 2018
Rittmeyer et al., 2017
Carbone et al., 2017
Emens et al., 2021
Miles et al., 2021
Spigel et al., 2021
Owonikoko et al., 2021
Pujade—Lauraine et al., 2021
Pujade—Lauraine et al., 2021
Wu et al., 2019

Horn et al., 2018
Antonia et al., 2018
Fennell et al., 2021
Motzer et al., 2015
Hamanishi et al., 2021
Jassem et al., 2021

Common effect model
Random effects model
Prediction interval

TE

—0.71
—0.60
—0.31
—0.31
-0.29
—0.26
-=0.09
=0.16
—=0.06
—=0.03
=0.22
—0.45
-=0.25
-0.22
-=0.33
-0.19
—0.46
0.10
—0.53
=0.63
—0.36
=0.16
—0.11
—=0.31
0.07
=0.14
0.27
—0.15
—0.17
0.13
=0.12
—0.39
—0.36
-0.39
-0.37
—=0.31
0.00
=0.16

Int
seTE Total

0.1995 410
0.0622 .
0.0403 270
0.0181 292
0.0790 213
0.0770 198
0.1721 256
0.1205 257
0.1735 296
0.1904 312
0.0936 228
0.0195 278
0.1237 278
0.0897 247
0.0089 281
0.0809 300
0.0767 268
0.3762 185
0.0046 135
0.1822 135
0.0786 240
0.0702 467
0.1155 396
0.0173 425
0.3237 271
0.0932 451
0.6146 431
0.1230 284
0.1145 280
0.4399 188
0.2661 188
0.0615 338
0.0629 201
0.0227 476
0.0725 221
0.0708 410
0.3193 121
0.1339 277

10514

290
212
203
250
250
296
310
225
281
135
248
278
300
131
186
137
137
121
464
396
425
270
451
220
285
275
190
190
166
202
237
111
411
125
277

9163

Heterogeneity: 12 =95% [94%; 96%)], % = 0.0211, p <0.01

Hazard Ratio

0.5 1 2
Use of CPI in all cancer types: OS

Weight

95%—CIl (common)

[0.33; 0.72]
[0.49; 0.62]
[0.67; 0.79]
[0.70; 0.76]
[0.684; 0.88]
[0.66; 0.90]
[0.65; 1.28]
[0.67; 1.08]
[0.67; 1.32]
[0.67; 1.41]
[0.67; 0.96]
[0.62; 0.66]
[0.61; 1.00]
[0.67; 0.95]
[0.71; 0.73]
[0.71; 0.97]
[0.54; 0.73]
[0.53; 2.32]
[0.58; 0.60]
[0.37; 0.76]
[0.60; 0.82]
[0.74; 0.98]
[0.72; 1.13]
[0.71; 0.76]
[0.57; 2.02]
[0.72; 1.04]
[0.39; 4.37]
[0.68; 1.09]
[0.67; 1.05]
[0.48; 2.70]
[0.53; 1.50]
[0.60; 0.77]
[0.62; 0.79]
[0.65; 0.71]
[0.60; 0.80]
[0.64; 0.84]
[0.53; 1.87]
[0.65; 1.11]

[0.63; 0.64]
[0.71; 0.78]
[0.55; 1.00]

0.0%
0.3%
0.8%
4.1%
0.2%
0.2%
0.0%
0.1%
0.0%
0.0%
0.2%
3.5%
0.1%
0.2%
16.7%
0.2%
0.2%
0.0%
63.7%
0.0%
0.2%
0.3%
0.1%
4.5%
0.0%
0.2%
0.0%
0.1%
0.1%
0.0%
0.0%
0.4%
0.3%
2.6%
0.3%
0.3%
0.0%
0.1%

100.0%

Weight
(random)

1.4%
3.5%
3.8%
4.1%
3.2%
3.2%
1.7%
2.5%
1.7%
1.5%
2.9%
4.1%
2.4%
3.0%
4.1%
3.2%
3.2%
0.5%
4.1%
1.6%
3.2%
3.4%
2.5%
4.1%
0.7%
2.9%
0.2%
2.4%
2.6%
0.4%
1.0%
3.5%
3.5%
4.0%
3.83%
3.83%
0.7%
2.2%

100.0%
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A Micro-Costing Study of Screening for Lynch Syndrome-Associated
Pathogenic Variants in an Unselected Endometrial Cancer Population:
Cheap as NGS Chips?
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Cost-effectiveness analysis of reflex testing for Lynch
syndrome in women with endometrial cancer in the UK
setting

Tristan M. Snowsill [E), Neil A. J. Ryan, Emma J. Crosbie, lan M. Frayling, D. Gareth Evans, Chris J. Hyde
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Cost-Effectiveness of the Manchester Approach to Identifying Lynch
Syndrome in Women with Endometrial Cancer
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Colonoscopy:

Every 2 years from

e MLH1 MSH2: 25
years onwards

e MSH6 PMS2: 35
years onwards

Prophylactic
TAH-BSO

~age 40 years
PGD

Lynch Syndrome Management

Aspirin

~50% reduction of
cancer risk

Lifestyle
Modification

@ Cancer
diagnosis

e Adaptive surgery

e Personalised
onco-therapy




Red (1)

Amber (2)

Green (3)

Bowel screening

Absent

Present but not up to date

Up to date

Aspirin chemoprevention

Not discussed

Discussed and declined/Not
indicated

Taken or not applicable

Helicobacter pylori test and
eradication

Not discussed

Testing planned

Tested and managed
accordingly

Cascading of genetic risk
information to relatives

Not considered or refused

Considered and pending
discussion at appropriate
age

In place or not applicable

Gynaecological review

Not considered and
patient potentially at risk

Considered and pending
review

In place or not applicable

Prostate Review

Not considered and
patient potentially at risk

Considered and pending
review

In place or not applicable

Symptom awareness, access
to additional support if
required

Not discussed

Partially in place

In place
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The Manchester International Consensus Group
recommendations for the management of gynecological
cancers in Lynch syndrome
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Purpose: There are no imermatonally agresd opon  dinical

April 2017 fo address dhis onmeat nead. The aim of the Group was
to develop dear and comprehensive clinical goddance regarding
the management of the grneonlogica saquslae of Lynch spndrome
professionals and patients

Methods: Sakeholders from Borape and Mard America worked
together oner @ twen-day workshop o adhieve consereos on Best
practice.

Results: Guoidance was dewloped in foor key arsas (1) wheder
wamen with gmecobgal cancer should be soreened for Lynch

syndrome and () how this shoold be done, 3) whether dhere was
a mle for gyneonbogca sorveillance in women at risk of Lyndh
syndrome, and (4} wha preventve measores shoold be necom-
mendsd for women with Lynch syndrome o radoce ther risk
of gyneonboginal cancer.

Conclusion: This doomert provides comprehenshe  dinical
puidance that can be rfaenced by both patients and clinicians
0 that women with Lyndh syndrome can expad and recehe
approprige sandards of care

Geneties in Madicine (2019 htspas/dolorg 10 1EE 54106 015
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Testing strategies for Lynch syndrome in people with Molecular testing strategies for Lynch syndrome in people
endometrial cancer with colorectal cancer
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N I c E National Institute for
Health and Care Excellence

guidance

Dostarlimab for previously

treated advanced or
recurrent endometrial cancer
with high microsatellite
instability or mismatch repair
deficiency

Technology appraisal guidance
Published: 16 March 2022
www.nice.org.uk/guidance/ta779
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lefinition of prognostic risk groups for both situations when mo

classification is known or unknown is presented as follows:

Molecular Classification Unknown Molecular Classification Knowna,*

e Stage IA endometrioid + low-grade** + LVSI
negative or focal

e Stage [-II POLEmut endometrial
residual disease

* Stage IA MMRd/NSMP endometrioi
low-grade** + LVSI negative or focal

ite e Stage IB endometrioid + low-grade** + LVSI e Stage IB MMRd/NSMP endometrioi
negative or focal low-grade** + LVSI negative or focal
e Stage 1A endometrioid + high-grade** + LVSI e Stage IA MMRd/NSMP endometrioi
negative or focal high-grade** + LVSI negative or focal
s Stage IA non-endometrioid (serous, clear cell, e Stage IA p53abn and/or non-endome
undifferentiared carcinoma, carcinosarcoma, clear cell, undifferentiated
mixed) without myometrial invasion carcinosarcoma, mixed) without
invasion
 Stage [ endometrioid + substantial LVSI, regardless o Stage 1 MMRd/NSMP endometrioid
ite of grade and depth of invasion substantial LVSI, regardless of grade
» Stage IB endometrioid high-grade**, regardless of LA CEITIL
LVSI status e Stage IB MMRdA/NSMP endometric
« Stage II high-grade**, regardless of LVSI status
» Stage [l MMRd/NSMP endometrioid ci
* Stage III-IVA with no residual disease » Stage I1I-IVA MMRd/NSMP endometr
e Stage I-IVA non-endometrioid (serous, clear cell, ~ With noresidual disease
undifferentiated carcinoma, carcinosarcoma, e Stage [-IVA p53abn endometrial c:
mixed) with myometrial invasion, and with no myometrial invasion, with no residual
residual disease o Stage I-IVA NSMP/MMRd serous, u
carcinoma, carcinosarcoma with
invasion, with no residual disease
d * Stage II1-IVA with residual disease » Stage III-IVA with residual disease of
ic » Stage IVB type

» Stage IVB of any molecular type
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Home ! News ! Ovarian and Endometrial Cancer Guidelines

Ovarian and Endometrial Cancer Guidelines

13 March 2017

The BGCS has now released the first national comprehensive Ovarian and Endometrial cancer guidelines after
completing public consultation and international and national peer reviewing.




Commissioning responsibilities

Implementation of the Lynch syndrome pathway was included in the NHS FPlanning
and Contracting Guidance for 2020/21 and has been ldentifled as a priority for
Cancer Alllances and Genomic Medicine Service Alliances.

Stage Funding responsibility

Initial tumour tast IHC: Clinical Commissioning Groups
(CCGs) are responsible for providing
funding to pathology services for IHC
testing

MSl: MEIl is included in National Genomic
Test Directory and is therefore funded

naticnally by specialised commissioning.
There will also need to be funding for
histopathological assessment, the
responsibility for this lles with CCGs.

Germline testing Garmline testing for Lynch syndrome is
included in the National Genomic Test
Directory and is therefore funded nationally

by specialised commissioning

Swurveillance and management of people CCGs are responsible for funding

with Lynch syndrome surveillance pathways for people with
Lynch syndrome including colonoscopy
and gynaecological prevention strategies
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W) Chock for updates.
¥ vt s IINCERTAINTIES

Translational Hegith Sciences, Bristal

e st Ghoyld women with Lynch syndrome be offered gynaecological cancer

sepsmenaiomensand SUPVEIllANCe?
Gynascoiogy, St Michastl's Hospital, ,
Bnstol, UK NAJ Ryan, '-* T Snowsil,, * E McKenzie, K] Monahan, * D Nebgen®

it IS GA, L eeciy the Prospective Lynch Syndrome database
g,'g::";:g"ggﬁ&" 5 What you need to know (http://www.plsd.eu), For a woman with Lynch
syndrome, the lifetime risk of endometrial or ovarian
cancer is 40-60% and 10-17%, respectively, the
incidence increasing with age beyond 40 years.”

* Lynch syndrome is an inherited genetic condition
The Lynch Syndrome and F
c,n;“é".,.z 2 Mark's w",;" ad associated with an increased risk of endometrial and

Academic bstinute, Harsow, London, ovarian cancer in women

U S LOMEe L oaion Lo Limited low quality evidence from observational
Data sources and selection strat
studies showthat gynaecological survelllance detects L

ransare in wnman wsth Limabh cundenmas it i 3o Wea cparrhad CENTRAL Madlines Fmhace and tha




Table 1| UK, European, US, and National Comprehensive Cancer Network gynaecological surveillance recommendations
for women with Lynch syndrome

Guidelines UK 2019° ESMO 2016 ASCO 2015° NCCN2021°

Symptom awareness Yes, age 25 Yes Yes Yes
Education

Gynaecological examination Yes Yes Yes

Pelvic ultrasound No Yes Yes Not

CA125 No Not stated No Not

Endometrial biopsy No Annually from age 30-35  Annually from age 30-35  Every 1-2 years from age
30-35

Hysterectomy and bilateral Yest Yes Yes Yes
salpingo-oophorectomy

Research needed Yes

1 Can consider at the physician’s preference. #No earlier than 35-40 years and preoperative endometrial biopsy and pelvic ultrasound. United Kingdom (UK) Manchester
guidelines (NICE does not currently offer a recommendation on surveillance), European Society for Medical Oncology (ESMQ), American Society of Clinical Oncology (ASCO),
National Comprehensive Cancer Network (NCCN).




variant status detected |detected detected Missed
Cornou20168(N=177) RN 51014 Annual Proven LS NK NK 5EC + 10C NK 0 NA
BOVE IR0 annualon o NA 0 0 NA 2EC 2
(n=222) Biennial
Eikenboom 2021
(n=164)
Gerritzen 2009
n=100
Helder-Woolderink
2013 (n=75)
arvinen 2009 (n=103) [HEMAS 2-3 years Proven LS 18 EC 30C  EC: 12xI, 2xlIl, 2xlII 6 EC: 2x1 OC: 2xI I
EC: la, 2x Ib, 2xIc, IV, 2 AEH, 6 EC, 3 EC: 3xlb, Il, lic, Illc OC:
1xNK OC: IlIb ocC 2x1c, lllc
S A0 leA (A )| TVS+CA125+Bx+OPH Annual Mixed 2 EC NK 0 NA
Manchanda 2012
n=41

TVS +/- CA125 +/- Bx  Annual Proven LS 4EC10C EC: 4xl OC: IV 2 EC 2xl
TVS +/- Bx Annual Mixed 3 EC* 20C EC: Ib, Ic, llic OC: la, lllic NA

TVS + CA125 +/-Bx Annual Mixed 10C la 0 NA
LGEIWINENGEL VAN TVS +/- Bx Various Mixed 7EC+10C

TVS+Bx+0OPH Annual Mixed 3 EC* EC: 3xla 0 NA

Nebgen 2014 (n=55) RAFI:IG e 1EC la NA
Biennial
Renkonen-Sinisalo
2006 (n=175)
Sl e s R TVS + CA125 +/- Bx Annual Mixed 0 NA 1B
3 OC (EC not
sl Ak e (s ks) ) TVS and CA125 Annual Mixed reported) 0OC: 1a, 2x1c 0 NA

Annual or e only SEC10C  EC:4xla, laOC:llc  4EC40c 0O 213 1b, 1 NKOC: la,
Biennial lib, llc, 1 NK

Various 2-3 years Proven LS 11 EC EC: 5xla, 4xIb,llb llla, 3x 1 & 1x 1l

Slied vk el G 2R TVS or Bx or CA125

IEOIEZSEeS 2018 Various Annual  Proven LS 3EC+20C  EC: 2xll 1xla OC: 2xla 4 EC# la, 2x Ib, Il




What to do then ...
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O 121188 el Onginal Article
e g 0y

Gynaecological oncology

A mismatch in care: results of a United
Kingdom-wide patient and clinician survey of
gynaecological services for women with Lynch
syndrome

NAJ Ryan, ™ M Nobes, D Sedgewick® SN Teoh* DG Evars,*' E) Crosbie™

» 20% of GO didn’t known LS was
associated with OC

« 18% of GO didn’t agree with
the universal LS screening in
EC

+ <5% of Cancer Centers we
carrying out universal
screening in EC

» The management of women
with LS was far from uniform

Reglon: Scotland
+ CNniclan response: Avallable
Parient response; 27% [59%
| corrected) uptake

Region: North East
Chmician response: Mixed
Patient response; 7% (21%
corrected) uptake

Reglon: North West
Chnician response: Avallable
Patient response: 25% (58%
N corrected) uptake

¢ Region: Midiands

Ragion: Weles Chinician response; Avalable

Clinician respanse: Availsble
Paotient response; 20% (40%
corrected | uptake

Potient response: 19% (43%
corrected) uptake

Region: South West
Chinician response: Maxed
Polient respanse: 31% {70%
corrected) uptake

| Region: South Esst/London
‘ Chnmician respanse: Available

- L4
- Patient response: 22% (44%
| carrected| uptake




Universal testing of all new endometrial cancer
cases for Lynch Syndrome
(immunohistochemistry and/or MSI)

15%

mYes
= Only some cases

m No




NHS Genomic Medicine Service

Clinical gennrﬁcg & other MNational Genomic Tﬁﬂﬂ“ﬂ service ﬂ.ngﬂing research &

specialist & cancer services i‘l?l? NHS Genomic discove

Laboratory Hubs
(GLHs)

PEEEEEEEN |§ National Genomic
Test Directory

= UK genomic
— knowledge base

Informed patient choice and
PﬂtiE nts il'W'-ﬂI'ﬁ"E'-d i|1 .ﬂ_" pﬂrh -nf Hational Whola Whole Genome Saquancing

Genoma Sagquencing interpretation & descision Ganomics 35,

NHS GMS governance v lEion l — partness I -8

I 7 Genomic Medicine Service Alliances.

Mulidiscipling ry clinic al leaders hip 1o embad genomic madicine across end-do-and patient pathw ays Swough engagementl with netvork s across dafined
geographies

|
Workforce development and education




GMS Alliance national projects

Project area Key objectives

Review of testing and implementation, identify barriers to equitable access, standardised MDT pathways and data collection
Review of electronic systems to inform informatics/decision support projects

Characterisation of additional relevant DPYD variants

Scope availability of therapeutic drug monitoring

amilial Supporting primary care teams to increase the detection of FH in the community, in line with the NHS Long Term Plan commitment
ypercholesterolaemia Drive improvement of genomic understanding and implementation of genomic test requesting in primary care through education of General

Assess the effectiveness of remote approaches to family cascade screening

Lynch Syndrome Determine geographical variation and barriers to access to testing pathways across all relevant providers in the gecgraphy

Embed ubiquitous testing for Lynch Syndrome in colorectal and endometrial cancer patients across the geography

Demeonstrate clinical impact of testing pathways on access to personalised/stratified care following a cancer diagnosis

Develop and embed infrastructure to support pathway transformation and quality improvement in patient care working towards regional Lynch
syndrome networks linking primary, secondary and tertiary care

blended leaming package for clinical interpretation of tests in the Test Directory.
Assessment, mapping and development of pathways - identify areas where delays and barriers exist, agreement model tissue pathway for genomic
analysis to meet cancer TATS

iSudden Cardiac Death =  Support for BHF pilot to introduce genomic testing pathway for SCD

IMonogenic diabetes Embed monogenic diabetes into clinical practice through trained medical and nursing lead for monogenic diabetes in Trusts
Local improvement support via existing trained Genetic Diabetes Nurses, embedded in the GMS Alliances

rlursing and midwifery Use roadmap and tools developed by Global Genomics Nursing Alliance (G2NA), to ensure focus is maintained on a systematic and coordinated
annroach to embeddina aenomics in nursina and midwiferv nractice
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THE MOST COMMON CANCERS IN LYNCH SYNDROME™




Study Events Total Proportion 95 % -CI

Selected = Unselected
Fraune 2020

Carnaval 2019

Geisler 2000

Tajima ™ 2018

>ue 2018

Zhai 2008

Lee 2014

Miskakowski 2013

Lu 2012

Permuth-Wey 2009
Yamashita 2019

Brandt 2017

Rambau 2016 512
Catasus 2004 55
Common effect model 3919
Random effects model_

Heterogeneity: 7 = 96%, = = 11090, p = 0.01

478
101
102
305
419
310
8534
85
290
59
136
133

019 .009; 0.035]

168 101 O :

078 034; 0. Ovarian Cancer
010
026
110
273
118
L0031
288
044
211
047
.091
106
074

- -
=W~

Jﬁz

=4
woO~N©oow

NN
a]

t
0000000000000 C00

JPoooooo00000

Selected = Selected
Kim 2020

Leskela 2020
Schmoeckel 2019
Bennaet 2019

Bennaet 2016
Wierkoetter 2014
Coppola 2012

Zhu 2019

Parra-Herran 2019
Parra-Herran 2017
Keleman 2017

Stewart 2013
Domanska 2007

Liu 2004

Hodan 2020

Lin 2020

Common effect model
Random effects model

Heterogeneity: I~ = 83%, ©° = 0. 723
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Common effect model 0.096 [0.089;

Random effects model | : 0.067 [0.047;

0.1 0.2 0.3

Heterogeneity: I~ = 93%, - = 0.9321, p < 0.01
Test for subgroup differences (fixed effect). ¥, = 1011, df = 1 (p = 0.01)
Test for subgroup differences (random effects): If =026 df =1 (p = 0.61)
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Diagnostic accuracy of cytology for the detection of
endometrial cancer in urine and vaginal samples

Helena O'Flynn', Neil A. J. Ryan', Nadira Narine® 2, David Shelton?, Durgesh Rana? & Emma J. Crosbie® 3%




How ‘liquid biopsies’ work

Different sections of a tumor have different genetic scripts. Taking a biopsy from the tumor itself will tell you only

about the DNA in one part of the tumor.

Tumor cells

£
l' "
o : \
% f&‘ 3 v 3
A "-f:'_ ‘ ~q, 5 -

Tumor cells die routinely just kke other cells,
and when they do, they shed DNAinto 2
person's bioodstream. This means the
bloodstream will contain DNA from all over the
tumor, not just one section.

Chromosome

Blood is drawn

Once a patient's blood sample is taken,
technicians isolate the DNA by
removing red blood cells, platelets and
plasma. Technicians get the DNA from
the nuclei of white blood cells.

DNA tumor

The DNA is then read searching
for markers of cancer. These
are areas of the genetic script
in which cancer cells differ
markedly from normal cells,

Journal Sentined
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Lynch Syndrome Early Diagnosis Pathway

One aim of the NHS Long Term Plan is that 75% of cancers will be diagnosed at an o

early stage. This can be achieved through targeted screening and personalised Train ng Resources

surveillance of those most at risk of developing cancer, such as those with Lynch « Module 1: Introduction

syndrome. Click here to take the test

» Module 2: Lynch syndrome
Click here to take the test

» Module 3: Tumour testing &

identifying patients eligible for
genetic testing

Each year, 1,100 colorectal cancers are caused by Lynch syndrome, making it the most
common form of hereditary colorectal cancer. An estimated 175,000 people have
Lynch syndrome in the UK, but fewer than 5% of individuals know they have the
condition (Bowel Cancer UK).




L search a 4

7 o B NHS

Duration: § minutes

Introduction to Mainstreaming
Cancer Genetics

E-learning module 1

Module - itroduction

Introduction: 5 minutes

o™ Search a e

Mainstreaming protocol for
Lynch syndrome: Genetic testing
for Lynch syndrome

1st step: Taking a genetic family history
E-learning module: 4

Module 4 Taking a genetic famiy history & drawing a famly pedigree

Family Pedigree: 15 minutes

e Sewen a s

Genetic Testing
for Lynch Syndrome

E-learning Module 2

Module 2 Lynch syndrome

Introduction LS: 6 minutes

@ a e

7 ws » NHS

Duration; 10 minutes

Mainstreaming protocol
for Lynch syndrome:
Genetic testing for Lynch Syndrome

E-learning module 5

Genetic counselling: 10 minutes

Duration: 8 minutes

Mainstreaming protocol for
Lynch syndrome: Tumour testing
& identifying patients eligible for
genetic testing

E-learning module 3

Module 3 Tumour testing & enttyng patients ekgile for genetic testing

Identifying LS: 8 minutes

e = a s

7 == »

Duration: 12 minutes

Mainstreaming protocol
for Lynch syndrome:
Managing genetic testing results

E-learning module 6

Module & Managing geretic results

Genetic Results: 12 minutes
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Screening
and diagnosis

T he National Institute for Health and
Care Excellence now recommends that
all women with endometrial cancer are
screened for Lynch syndrome

Tumour-based testing

Tumour-based testing does not identify people
with Lynch syndrome: it stratifies their risk for
the condition.

Immunohistochhemistry
Immunohistochemistry tests for loss of MMR
protein expression (MMR deficiency). There is a
relative lack of specificity. associated with somatic
loss of MMR expression.

Microsatellite instability anmnalvysis

Microsatellites are repeated DNA motifs.
Instability is a marker of hypermutation. as seen
in Lynch syndrome-associated tumours._ If
miicrosatellite instability is high. Lynch syndrome
is more likely.

Germlimne testing

Involving gsenomic testing of thhe patient, germline
testing is thhe only way in which a Lynch syndrome
diagnosis can be miade. It is done using next-
seneration seguencing. is expensive and can only
be done in specialist centres.

Risk-reducing
strategies

Hysterectomrmy

T he lifetime risk of gynaecological cancer is
sufficiently high to offer total hysterectomy +/-
bilateral salpingo-cophorectomy for women with
Lynch syndrome who have completed childbearing.

Hormone thherapy

T he oral contraceptive pill reduces thhe risk of
sporadic ovarian and endometrial cancer, and the
levonorgestrel-releasing intrauterine system
reduces the risk of endometrial cancer in thhe
seneral population, so it is thought these may also
reduce cancer risk in Lynch syndrome.

Aspirinm
Aspirin has been shown to reduce thhe risk of cancer

in Lynch syndrome. Trials to determine the best
dose of aspirin for cancer prevention are ongoing.

Lifestyle modifications

While few studies have specifically explored the
effect of lifestyle choices on cancer risk in Lynch
syndrome. smoking cessation. maintaining

a healthy body miass index and increased exercise
are thought sensible.

GSynacecological surveillance

There is currently no strong evidence to support
synaecological surveillance for the early detection
of gynaecological cancer in Lynch syndrame.

This is a summary of a review published in TOG. For further details on Lynch
syndrome, please read the full article:
Ryan NAJ McMahon RFT, Ramchander NC, Seif My,
Evans DG, Crosbie EJ. Lynch syndrome for the gynaecologlst-
The Obstetrician &§ Gynaecologist 2o=21;
https://doi.org/ioa1ii/tog.12706

onlinetog.org




Questions?

neilryan@nhs.net




