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Non-specific symptoms; most ovarian cancers still
present late

Historically limited screening performance (general
population)

Opportunity: targeted approaches in defined high-
risk groups (Lynch/BRCA)

Emerging multi-omic and minimally invasive tests
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8th

most common cancer among
women in the world

ENDOMETRIAL CANCER
DIAGNOSES INCREASED . 8th .

: most common cause of death from
‘N 26 cancer among women in the world
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: ~women die with the disease  *
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COChra ne Trusted evidence.
Informed decisions. Title Abstrac

I—l b ra ry Better health.

€

Cochrane Reviews ¥ Trials ¥ Clinical Answers + About ¥ Help *

Cochrane Database of Systematic Reviews Editorial

The emerging epidemic of endometrial cancer: time to take action

Emma Crosbie, Jo Morrison Authors' declarations of interest
Version published: 22 December 2014
https://doi.org/10.1002/14651858.ED000095

Endometrial cancer is the fifth most common cancer in women, affecting 318,000 women per year
globally.[1] Incidence is higher than for ovarian cancer and is increased in developed nations,
reflecting differences in lifestyle risk factors.[1] In the UK, endometrial cancer is the fourth most
common cancer in women, but there is little public awareness about the disease,[2] and there is no
endometrial cancer charity in the UK. There is also very little research effort on international level: a

simple PubMed search using the term ‘endometrial cancer’ revealed 28,218 references, compared
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Ovarian Cancer - High-Risk Populations

Genetic / inherited syndromes
BRCA1 and BRCA2 pathogenic variant carriers

Lynch syndrome (increased risk, though lower
than for endometrial cancer)

Other rare syndromes: Peutz-Jeghers (STK11),
RAD51C/D, BRIP1, PALB2

Medical / reproductive / treatment-related groups

Women with endometriosis (especially clear cell
and endometrioid ovarian cancer risk)

Women with primary infertility or low lifetime
parity

Long-term hormone replacement

therapy (some subtypes)

Strong family history of ovarian or breast cancer

Endometrial Cancer - High-Risk Populations

*Lynch syndrome (MMR gene pathogenic variants: MLH1, MSH2,
MSH6, PMS2, EPCAM)

*Cowden syndrome / PTEN Hamartoma Tumour Syndrome
*Polymerase proofreading-associated polyposis (POLE, POLD1
mutations)

Medical / hormonal risk groups

*Women with long-standing unopposed oestrogen exposure (e.g.
obesity, chronic anovulation/PCOS, oestrogen-only HRT)

*Women with early menarche, late menopause, nulliparity
*Tamoxifen users (breast cancer survivors)

*Patients with diabetes mellitus and metabolic syndrome
*Strong family history of endometrial or related cancers
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23% OF OVARIAN CANCERS ARE
RELATED TO HEREDITARY
CONDITIONS

asello C, Razzaboni E, et al. Hereditary ovarian cancer: not OnlyBRCA1 and 2 genes.

oss A, Tom ,
Biomed Res Int. 2015;2015:1-11.
doi:10.1155/2015/341723



Risk reduction
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Level of Evidence to Support Increased Risk of 0C and RRSO
Age at RRSO [l No recommendations for RRSO at thistime [l Age 45-50 years
B Insufficient data B Completion of childbearing, not earlier than mid-30s
[ Controversial I Age 35-40 years, can defer to age 40-45 years for BRCA2

TUBectomy With Delayed
Oophorectomy in High-Risk
Women to Assess the Safety
of Prevention (TUBA-WISP-II)

PROTECTOR: Preventing
ovarian cancer through early
excision of tubes and late

ovarian removal
(PROTECTOR) study
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https://doi.org/10.1200/OP.21.00382

Risk factors in endometrial cancer

Age'’

High BMI and obesity'2

High parity, progesterone only
contraceptive pills'2

Early menarche and
late menopause'-?

Lynch syndrome’

Tamoxifen'

PCOS'?2

HRT2

Diabetes'?

Hypertension?

Strong family history’

BRCA?4



ORIGINAL ARTICLE

Prophylactic Surgery to Reduce the Risk
of Gynecologic Cancers in the Lynch Syndrome

Kathleen M. Schmeler, M.D., Henry T. Lynch, M.D., Lee-may Chen, M.D.,
Mark F. Munsell, M.5., Pamela T. Soliman, M.D., Mary Beth Clark, M.5.W.,
Molly S. Daniels, M.S,, Kristin G. White, B.S., Stephanie G. Boyd-Rogers, R.N.,
Peggy G. Conrad, M.5., Kathleen Y. Yang, M.D., Mary M. Rubin, Ph.D.,
Charlotte C. Sun, Dr.P.H., Brian M. Slomovitz, M.D.,

David M. Gershenson, M.D., and Karen H. Lu, M.D.

ABSTRACT

Weekly
Weight Loss
Injections



Biology that informs strategy

S3signature ___ sTiclesion « Fallopian tube origin of many
3 i HGSOCs; STIC as a precursor

« Window forinterception may
be tubal rather than ovarian

Fallopian tube
cancer .

o Circulating and local
(vaginal/uterine) signals
precede diagnosis

Seeding
Lo the ovary

 Implication: sample the right
® seedingto

PG T A compartment at the right time
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Biology that informs strategy

« Endometrial cancers have 4
distinctive molecular signatures

« Most are slow growing

« Pathognomonic symptom or
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N | " compartment at the right time

- molecular targets
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Survival rates remain low for patients with
advanced™ or recurrent EC

ECin the 2020s

1Y

()

C\L]
N | :
L)
u
[
3
.0

Y \d
Yayuust®

puiling
Rad Y,

<20% survival at 5

63 years ~13% years
AL new cas1es is the median age of EC patients have for patients with
globally in 2020 at diagnosis? recurrent disease® advanced* or recurrent
EC34

*Stage IV. EC, endometrial cancer.

1. World Health Organization International Agency for Research on Cancer (IARC). GLOBOCAN 2020: Corpus Uteri Factsheet. Accessed 17.8.2022 from:
https://gco.iarc.fr/today/data/factsheets/cancers/24-Corpus-uteri-fact-sheet.pdf; 2. Colombo N et al. Ann Oncol. 2016;27;16-41; 3. Huijgens AN, Mertens HJ. Facts
Views Vis ObGyn. 2013;5:179-186; 4. Cancer Research UK. Uterine cancer survival statistics. Accessed 18.8.2022 from: https://www.cancerresearchuk.org/health-
professional/cancer-statistics/statistics-by-cancer-type/uterine-cancer/survival#heading-Three.



BEFORE
OVARIAN CANCER

Healthy ovaries

STAGE | STAGE Il STAGE Il STAGE IV

’ Y
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Cancer is confined to one Cancer spreads within Average Stage of Diagmosis: Stage NIC (ancer spreads beyond the abdomen

of both ovaries the pelvic region (ancer spreads to other body parts to other body parts
within the abdomen
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Transvaginal ultrasound
(TVUSS)

Cervical cytology (smear test)

Endometrial cytology

Imaging (CT/MRI)

Hysteroscopy (camera test)

Potential minimally invasive
tests

Ultrasound probe inserted
into vagina to measure
endometrial thickness (ET).

Sample from cervix; atypical

endometrial cells may prompt

investigation.

Direct sampling of
endometrium
(brush/lavage/suction).

Cross-sectional imaging of
womb/pelvis.

Endoscopic visualisation of
uterine cavity.

Blood, urine, vaginal tampon,
swabs for biomarkers (DNA,
proteins, metabolites).

Initial diagnostic testin
symptomatic women; ET =4
mm - referral. Potential for
screening.

Screening for cervical cancer;
incidental EC findings;
potential EC screening.

Used in Japan for women =50
yrs or with bleeding; rarely
used in West.

Not diagnostic; used for
staging/planning when spread
suspected.

Used in high-risk
symptomatic women; biopsy
of suspicious lesions.

Investigational; possible
screening/triage role.

Minimally invasive; safe; real-
time; useful if lining uniform.

Widely acceptable; simple;
inexpensive.

Direct sampling; can combine
with hysteroscopy; histology
possible.

Painless, non-invasive; MRI
avoids radiation.

Direct visualisation; targeted
biopsy; therapeutic removal
possible.

Non/minimally invasive; self-
collection possible
(urine/tampon).

Non-definitive; thick ET #
cancer; may miss with
distortion; operator-
dependent.

Speculum discomfort; contact
bleeding; may miss EC;
dependent on cytologist.

Invasive; pain/discomfort;
may miss focal lesions;
infection/bleeding risk.

CT radiation; MRl expensive;
contraindicated with metal.

Invasive; pain;technical
issues; may be abandoned if
poor access.

Blood tests may lack
sensitivity in early disease;
tampons less acceptable in
older women.



Would you want yearly hysteroscopy?

“eatures Nadine Dorries Craig Brown Richard Eden Good Health TV Cainer & Cartoons Letters City & Finance Sport

Dally Mall, Tuesday, March 4, 2025 Page 31

‘When you hear
people screammg,

Picture: GETTY

He was horrified and asked what
had happened. We made it back
‘home before I vomited.'

Like many other women who've
undergone a hysteroscopy, Alix
assumed she was at fault for
beln unablt tn tolmte the pain,

0 believe most
wolnen Ee! throuxh the proce-
ﬂum Wi!h a fuss.

5 tell anyone I meet who

needx a hys( rnscopﬁlnot to be

gaslighted into believing that you

are just maling a sy by request-
ing pain relief,

T truly believe lhnl if the proce-
dure involved a tube and camera

plete failure to warn me about
what was about to happen
‘The Campalgn Against Painful
Hysteroscopy's oblective is not to
scare women off from having the
procedure - because It's impor.
tant, says Jocelyn - We want all
be offered a real choice’
These horror stories - and I

ry Connor, a gynaecologist
from Sheffield.

‘The practice wouldn't have
continued for 30 years if it was
unacceptable for most women.”

She has trained

and points to an audit in 2019 of
more than 5,000 British women
that found pain ‘for the majority
was manageable’.

‘But 1 suppose th ‘the thing that
we forget is Inerable and
dlisempowered people may feel

ey are g proc

s Tt iy o e bpor
tant with hysteroscopies to have
a patient advocate, whose main
he ysteroscopist
{7 the patien 1 n sovers pelh oF
distress and can't, or is unable to,

alk u
SHast gtmember reports of
Womens experiences prompled
the RCOG to update its clinical
 again. For instance, the
e Ihides using ‘the
narrovest possible hysteroscope
and the lowest possible pressure
of the fluid.

‘It is disturbing to hear about
some women's negaties expert
ences,’ say:

Kurar, vice president for clinical
quality at the RCOG.

“If a procedure is traumatic, it

n's life for

ages. 05e carrying out hys-
terosco les to read and follow

topped doing outpatient
ke
massive Ghaadvantoge. hot just
general anaesthesia car-
ries addluanxl Lrisks, but because

doctors to perform the pmcedure

ror mmy ‘women and can lead to

Agonsing procedure:
Patient and GP Maria Waters
ﬂnwn itial delay due to the current
gth of waiting lists for women
waiting for procedures to be done
in theatre. Right now, the NHS
fust doesn't have the resources to
crease that capacity.
A consultant gynnecolngx;z at

‘UNTIL you've had a hysteros-
, you do not know what

somebody’s ripping your
insides out. It’s torture.
‘And I've got a high pain
resh breezed

n
painkillers in the ambulance
or after the operation.’

‘When she later had a hyster-
ectomy, even then she didn’t
need strong painkillers - ‘It Is
standard to take strong anal-

, but | just had a couple of
p-ra:enmol pills for a

Kathleen says she will never
her first hysteroscopy in

forget

2019 for post-menopausal
bleeding, at Birmingham
Women's Hq I, where she
had worked as a pain nurse
until her recent retirement.

‘It’s amazing to think now
that | went along to the clinic
never Imaglnlng what they
would do,’ she says. ‘It's only
‘when you're sat walting when
'you can hear people scream-
ing, that you start to worry.

‘I assumed there would be
some sort of pain relief but
there was absolutely none. |
hadn’t been told to take any
before either.

‘There were two nurses
either side of me who tried to
distract me. When | gasped
and sald it was very painful,
(hey salﬂ It'll only last a min-

maﬂe me feel
Ilke I was lhe only one who
had found it palnrul' 1 thougm

I must be a real wt

‘When the qynaecnloqlst
removet e instruments,
felt like | was going to pass
out. Th
bucket under my legs full of
blood. | staggered to the day
room, was given a cup of tea
and a ginger biscult, and then
told | was ready to go. | was In
such a state of shock, | was in
tne car park for an hour

re | could even drive.

Kamleen 's blopsles showed

isult

the Betsi Cadwala
Health Bosrd in novih Wales, Dr
Kumar has been carrying out

hysteroscopies for 20 o
“The difficult thing is you can't
predict who will experience the
most pain,’ she says. ‘There are
certain features that can poten-
tially predict a more painful pro-
cedure — if somebodd\;‘setx very

severe pe

pec i Exsmalaations pain:
fu, then those can be predictors.
‘But it doesn't always mean
they il net tolerate Sucpationt
hysteroscopy _and its important
o pre-wam all women and make
you discuss the options

forp pain reliel beforehand,
s agrees that choice
15 koy ~ and Wit the vantage
point of a patient, she says: ‘T

umon :alleu complex a(wlm
hvnerpllsln, and so would

need regular hysteroscoples
to monitor it. At her next

you start to worry’

Ordeal: Kathleen Ryan

appointment three months

later, she says she pleaded for

pain rellel ‘I was In ngony and
Id"‘Von ve olt ﬂ p’

sas thes

hnt IQ reallv dldn‘( heln. As I
was leaving, one of the nurses
took my hand, and sald: “Next
time have a couple of gins
before you come. it'll help
you relax.” | was stunned.

After that, the thought of
having another procedure
made Kathleen ‘a nervous
wreck’. She was meant to
have the procedures every
three months but they were
s0 horrendous she negotiated
for them to be twice yearly.

got to stop.” And the nurses
got their elbows on n:y knee

. It sounds

medieval and it absolutely is."
On another occasion she

took codelne and dlazepam

beforehand, as prescribed

her GP, but thls made little

difference. So the next time

ther this nor sedation was
possible as an olﬂnaﬂent
‘With my next appointms
looming in Novemh:r 202‘ |
decided | wasn't going bac
told a friend | didn’t care f I
died - it saemed a better
option." Itant
prlva:.elﬂy u’t:::lt"l: hllowlng
year ha terectol
the NHS. o
‘I thank God every dly that |
don’t need more 05CO-
ples. But | can't umierstand
how in this day and a
something so hrutallslng Is
all . Iwould go as far as to
say it's a violent assault.’

°
3

always used to tell women that
the procedure may be painful,
but is usually lerated. I

‘While patients may feel some
discomfort during intimate

now add that it can be extremely
painful for some, especially those
who have not delivered a

child vaj 3
‘I'm also extra careful to advise
them to consider all their options
d pain management ahead of
their appointments as, durin ing the

consaltetion; theve wil b Hitie
time to discuss and weigh up

optlm;'s - and atematives.”

s

no une should have to experience
and all NHS trusts should
he lullnwlnx the luv.est. cllnk:al
ance from
Soirven tne bast slinicat prid
psychological care for women.
“Different pain relief options
should be discussed with a
clinician before any Droctdure
as part of NHS England’s
A,;Landnrdlsed consent forms
for
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CA125

HE4

Ultrasound (TVUS/abdominal)

CT/MRI/PET imaging

Multimodal algorithms
(ROCA)

Genetic testing (BRCA,
RAD51C/D, BRIP1, Lynch)

Emerging minimally invasive
tests

Glycoprotein elevated in
many ovarian cancers.

Protein overexpressed in
epithelial ovarian cancer.

Imaging of ovaries/adnexa.

Cross-sectional imaging.

Serial CA125 with statistical
modelling.

Identifies inherited risk genes.

cfDNA methylation, exosomal
RNA/proteins, proteomics,
vaginal sampling.

Diagnosis and monitoring;
included in RMI and ROCA.

Used with CA125in ROMA
algorithm.

First-line for symptomatic
women or adnexal masses.

Used for staging/planning; not
for screening.

Trialled in UKCTOCS for
population screening.

Routine in epithelial OC;
informs family prevention;
PARP eligibility.

Research use; potential triage
or screening.

Simple blood test; widely
available; good for
monitoring.

Improved specificity; useful

adjunct.

Non-invasive; readily
available; real-time.

Good anatomical detail (MRI);
whole-body staging (CT/PET).

More sensitive than single
CA125; dynamic assessment.

Precision prevention;
therapeutic implications.

Minimally invasive; may
capture earlier disease.

Poor specificity; low
sensitivity for early disease.

Misses early disease; less
available.

Operator-dependent; limited
sensitivity for stage I.

Expensive; CT/PET radiation;
not sensitive for microscopic
disease.

Stage shift but no mortality

reduction; not adopted.

Not a detection tool; identifies
risk not disease.

Not validated; limited
sensitivity in early disease.



Population Level

NATIONAL CANCER INSTITUTE

1

Prostade, Llung, Celorectal, & Ovarian
CANCER SCREENING TRIAL

@ @ Ovarian cancer population screening and mortality after
long-term follow-up in the UK Collaborative Trial of Ovarian
Cancer Screening (UKCTOCS): a randomised controlled trial

m Usha Menon, Aleksandra Gentry-Maharaj, Matthew Burnell, Naveena Singh, Andy Ryan, Chloe Karpinskyj, Giulia Carlino, Julie Taylor,

Susan K Massingham, Maria Raikou, Jatinderpal K Kalsi, Robert Woolas, Ranjit Manchanda, Rupali Arora, Laura Casey, Anne Dawnay, Stephen Dobbs,

Simon Leeson, Tim Mould, Mourad W Seif, Aarti Sharma, Karin Williamson, Yiling Liu, Lesley Fallowfield, Alistair | McGuire, Stuart Campbell,
Steven | Skates, lan | Jacobs, Mahesh Parmar

PLCO (U.S.) Trial
Desig)n: Randomised controlled trial, ~78,000 women (55-74
years).
Screening arm: Annual CA125 (fixed cutoff of 35 U/mL)
+ transvaginal ultrasound.
Control arm: Usual care (no organised screening).
Follow-up: Median ~12 years.
Findings:
No reduction in ovarian cancer mortality.
High false-positive rate > unnecessary surgery and
complications.
Conclusion: CA125 threshold + TVUS is not effective for
population screening.
UKCTOCS (UK)
Design: >200,000 women, postmenopausal.
Screening arm (MMS): CA125 interpreted by ROCA
algorithm (longitudinal changes), with second-line TVUS.
Control arms: TVUS alone, or no screening.
Findings: Stage shift (more early-stage disease detected)
but no mortality reduction.
ZF Key distinction:
PLCO used fixed CA125 cut-off > poor sensitivity.
UKCTOCS used ROCA (risk algorlthm) > better stage shift,
but still no mortality benefit. & THE universiTY ‘ ] Ja

Regeneration
k and Repair
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Population Level

>@ " Sensitivity of transvaginal ultrasound screening for
endometrial cancer in postmenopausal women: a case-control
study within the UKCTOCS cohort

lan Jacobs, Aleksandra Gentry-Maharaj, Matthew Burnell, Ranjit Manchanda, Naveena Singh, Aarti Sharma, Andy Ryan, Mourad W Seif,

Nazar N Amso, Gillian Turner, Carol Brunell, Gwendolen Fletcher, Rani Rangar, Kathy Ford, Keith Godfrey, Alberto Lopes, David Oram, Jonathan Herod,
Karin Williamson, lan Scott, Howard Jenkins, Tim Mould, Robert Woolas, John Murdoch, Stephen Dobbs, Simon Leeson, Derek Cruickshank,

Steven ] Skates, Lesley Fallowfield, Mahesh Parmar, Stuart Campbell, Usha Menon

Sensitivity of TVUS for Endometrial Cancer (UKCTOCS)

Design: Nested case-control study within UKCTOCS cohort
(>200,000 postmenopausal women).

Participants: 136 women with endometrial cancervs 136
matched controls.

Test: Transvaginal ultrasound screening, endometrial
thickness (ET) cut-off.

Key Findings:
At ET =5 mm, sensitivity 80.5% and specificity 85.7%.

At ET =3 mm, sensitivity rose to 93.5%, but specificity fell
to 77.1%.

Conclusion: TVUS can detect most endometrial cancersin
postmenopausal women, but the trade-off between
sensitivity and specificity limits its value as a screening tool.

Implication: Useful in symptomatic women as triage, but

not suitable for population-level screening without
additional biomarkers.
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High Risk Level

Ovarian cancer: identifying and managing familial and genetic risk
v

Person with a maternal e (56 (53550 Person with non-
degree relative with or paternal second- Person meets criteria Person is from [Aentredlthiouan epithelial ovarian cancer
degree relative with for genetic testing at-risk population if no previous mainstream

(soe section 13) ovarian cancer (see section 1.3) (see section 1.3) e i genetic testing
) (see section 1.3) : (see section 1.3)

Person with a first-

¥

Referral to genetics services who assess eligibility for testing (see section 1.3)

A

Genetics services assess risk and carry out genetic counselling and testing for people with no
ovarian cancer (see section 1.4), and people with non-epithelial ovarian cancer referred from the
gynaecology oncology MDT (see recommendation 1.1.5)

L] ]

If 5% or above lifetime risk of
developing ovarian cancer

7 ¥

Referral to familial ovarian cancer MDT who assess the risk of developing ovarian cancer, and
discuss risk estimate, risk factors, reproductive choices and risk-reduction options (see section 1.6)

Gynaecology oncology MDT carries out mainstream
genetic testing (see recommendation 1.1.6) if the
person has invasive epithelial ovarian cancer
(see recommendation 1.4.6)

filp=tioc=niaie ekl Tes Cascade testing of other relatives

) " . . . If surgery delayed or declined, surveillance and |
Primary preventive medicines Risk-reducing surgery reviewgrecommen dation for rislé—re ducing surgery

(see section 1.7) (see section 1.8) (see recommendation 1.8.18
[|

Referral criteria * L
Genetics services If premenopausal, offer HRT as soon as If asymptomatic cancer is identified by
clinically appropriate after surgery. If previous preoperative investigation or postoperative analysis,
Gynaecology oncology MDT breast cancer, liaise with breast cancer care refer to gynaecology oncology MDT
Familial ovarian cancer MDT team before HRT (see section 1.10) (see recommendation 1.8.14)

Nlc National Institute for ® NICE 2024. Al rights reserved. Subject to Notice of rights.
Health and Care Excellence Last updated March 2024. ISBN 978-1-4731-5819-1.
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High Risk Level

‘.) Check for updates

T The Academic Women's Health Unit, UNCERTAI N TI ES

Translational Health Sciences, Bristol

b mesveresel Shoyld women with Lynch syndrome be offered gynaecological cancer
2 Department of Obstetrics and su I’VE“IEII’ICE?

Gynaecology, St Michael's Hospital,
Bristol, LK NAJ Ryan, "-“ T Snowsill, * E McKenzie, K Monahan, “ D Nebgen®

3 Health Economics Group, University th .
. e Prospective Lynch Syndrome database
of Exeter Medical School, University p

of Exeter, Exeter, Devon, UK What you need to know (http://www.plsd.eu). For a woman with Lynch
syndrome, the lifetime risk of endometrial or ovarian

' * Lynch syndrome is an inherited genetic condition . R
# The Lynch Syndrome and Family yneh syncrot ; . . cancer is 40-60% and 10-17%, respectively, the
Cancer Clinic, St Mark's Hospital and associated with anincreased risk of endometrialand o A ¢ . ,
Acadermic Institute, Harrow, London, ovarian cancerin women incidence increasing with age beyond 4o years.
UK Imperial College London, London, O NA=f . A .
UK lelt‘ecl low quality evidence _frum obstatlonal Data sources and selection strategy
studies show that gynaecological surveillance detects -
5 Department of Gynecologic Oncology cancers in women with Lynch syndrome; but it is We searched CENTRAL, Medline, Embase, and the
and Reproductive Medicine, The uncertain if this improves survival, and the optimal Cochrane Database of Systematic Reviews for articles in
University of Texas MD Anderson testing strategy is not established English from the database inception to February 2021.

Cancer Center, Houston, Texas, USA Our search yielded 974 records. After removal of

Inform women with Lynch syndrome atiout thelnrisk duplicates, 719 were available to screen. Screening was

Correspondence to NAJ Ryan of developing cancer and initiate a discussion about done by two independent reviewers using the Rayyan
neilryan@nhs.net their preference for risk reducing surgery which is latf y . P ). Ofth dW

Cite this as: BM/ 2021;374:n2020 definitive, or options for annual review and ? lalt ml'm (ht.tps.;‘é 1 .rayyan_.al). ( ! ese.f49 underwent
httpy/dx.doi.org/10.1136/bmj.n2020 gynaecological surveillance, explaining their risks aubs::'ta:t:)walfew s',u:'nmr;]rai:: ;cl::?:li :3 ! cf.er:nir::];e table
Published: 2 September 2021 and benefits 2 b ’

All the studies identified were observational in nature.
Our systematic review also identified four guidelines that
Guidelines published in 2020 by the National Institute addressed gynaecological surveillance in Lynch

for Health and Care Excellence (NICE) recommend syndrome carriers; these are detailed in table 1.
testing for Lynch syndrome in women with

THE UNIVERSITY QP Institute for
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Targets for diagnosis

What are “omics”?

Transcription Translation Phenotype
! . 7 . 4
Y ) N4
- 0 S
,’" .. . { _r 4
¥z 2
. \

v

Genomics Epigenomics | | Transcriptomics Proteomics Metabolomics

y v v v

Evaluation of non-DNA| | Evaluation of quantity Evaluation of protein| | g1, ation of
sequence changes such| | and quality of RNA map network, endogenous/exogenou:

as methylation productionand metabolites
modification
bt NO,

Identification of genetic variant . d N R
in DNA sequence including el N R
coding or non-coding regions
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Biofluids for endometrial cancer detection

Biofluid :?::;I::rs Pros Cons
s - Tumour biomarkers at low
Venous - Haematogenous . - N
¢ - Good patient acceptability concentration in early-
blood spread .
stage disease
. — Lavage fluid in : - Invasive sampling
gtvearlr;e direct contact ) gz?i:e ;oslﬁi’(c)esccl(;outmely - Few advantages over
8 ' with tumour eny Py current diagnostics
. R - Requires healthcare
grirevgial Natural tumour | - Minimally-invasive sampling professional to collect
- Sui i sample
Suitable for community care Y
shed through :
. - Could be used to triage
cervix into lower for further di i :
P genital tract women Ttor tu er IagnOS IC| - Vag|nal tampons may be
Vagina tests unacceptable method of
fluid biomarker collection for
some women
Contamination | - Excellent patient - Successdependson
of urinary flow acceptability natural tumour shed,
Urine by natural - Suitable for community or which may be unreliable
tumour shed via home-based sampling - Proof of principle data
lower genital - Could be useful as screening only
tract toolin high risk women - More research is needed
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Article
Detecting Endometrial Cancer by Blood Spectroscopy:
A Diagnostic Cross-Sectional Study

Maria Paraskevaidi %*, Camilo L. M. Morais !, Katherine M. Ashton 3, Helen F. Stringfellow 3
Rhona J. McVey 4, Neil A. J. Ryan 5, Helena O’Flynn %, Vanitha N. Sivalingam >,

Sarah J. Kitson >, Michelle L. MacKintosh ¢, Abigail E. Derbyshire ©, Cecilia Pow >,

Olivia Raglan 2, Kassio M. G. Lima 7, Maria Kyrgiou 2%, Pierre L. Martin-Hirsch **,

Francis L. Martin ' and Emma J. Crosbie >% 10

« Plasmasamples from patients with
— Endometrial cancer n=342
— Atypical hyperplasia n=68
— Healthy controls n=242

« ATR-FTIR spectroscopy & machine
learning algorithms

e Ty

e § Control vs Cancer
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. [
>t B
3
s L7 Control vs Hyperplasia
) AUC = 0.88
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Sensitivity of Cervico-vaginal Cytology in Endometrial

Carcinoma: A Systematic Review and Meta-analysis

Frias-Gomez et al Cancer Cytopathol 2020

Systematic review with meta-analysis

45 studies, 6599 women with endometrial
cancer

Abnormal cervical cytology in 45%
(959%C1 40%- R()O/n\ women priorto

vv AR 4 — 4 |

diagnosis / surgery for endometrlal

cancer

Significantly higher detection rate of non-
nAaAA A-l-rt\ A vice anda r\-l-v'n A canecare

CIlUUlllCLl UIU VO Tl |u ||CL| UIU UAdITICCTT O

- 77% (95% Cl, 66%-87%) non-endometrioid
— 44% (95% Cl, 34%-53%) endometrioid

abnormal /
Study ES (95% CI) total
EMDOMETRIOID (N=18) 1
MNadaf, 2017 —:—I— 0.67 (0.48, 0.81)  18/27
Serdy, 2016 —-— i 0.39 (0.35, 0.44)  172/437
Rady, 2016 - ! 0.15(0.12,0.20) 44/287
Lai, 2015 — : 0.33(0.24, 0.44) 28/84
Roelofsen, 2013 —a— ' 0.38(0.32, 0.44)  101/267
Skaznik-Wikiel, 2011 —_—— : 0.24 (0.11,0.45) 521
Shin, 2009 . H 0.35(0.27, 0.45)  36/102
Zhou, 2007 1 —=&—  0.88(0.77,094) 5057
Brown, 2005 —:l— 0.62 (0.56, 0.67) 202/328
Todo, 2003 —— 1 0.39(0.31, 0.48) 461117
Gu, 2001 e 0.51(0.39,063) 32/63
Fukuda, 1999 B R : 0.28 (0.20, 0.38) 27/95
Patsner, 1999 -- i 0.15(0.11,0.19)  42/288
Eddy, 1997 —_—— 0.41(0.32,051) 40/98
Demirkiran, 1995 —— : 0.42 (0.34, 0.50) 60/M44

Williams, 1994 — 0.64 (0.47, 0.78)
DuBeshier, 159 , —— 0.74 (0.64,0.83) 5B/78
Subtotal (I"2 = 95 50%, p = 0.00) - v 0.44 (0.34, 0.53)
NON-ENDOMETRIOID (N=20) '
Nadaf, 20 —-— = 100(057,1.00) &5
cennknyn 2016 —_— 0.42(0.26,061) 11126
Serdy, 2016 —, 0.48(0.39, 0.57) 56/117
Rady, 2016 ——-— 0.67 (0.54, 0.78)  35/52
Lai, 2015 —= 0.73(0.43,080) &M
Roelofsen, 2013 ' —=—  0.88(0.78,093) 70/80
Skaznik-Wikiel, 2011 —a—L 0.51(0.40,062) 41/80
Shin, 2009 ¥ u 0.83 (0.44,097) 56
Zhou, 2007 i ———————= 1,00(0.72,1.00) 10110
Brown, 2005 H —a— 0.85(0.75,0.81) T71/84
Todo, 2003 —r———&——  082(052,095) 911
Gu, 2001 —_— 0.77 (0.50,0.92) 10/13
Fukuda, 1999 : & 1,00(0.51,1.00) 4/
Patsner, 1999 ' ——= 1.00(0.76, 1.00) 1212
Eddy, 1997 L. 0.64(0.30,084) 9/14
Demirkiran, 1995 B 0.78 (0.55,0.91)  14/18
Larson, 1994 = 0.70 (0.40,0.89)  7/10
Williams, 1994 | ———=— 088(066,097) 1517
DuBeshter, 1891 y ————=100(068, 1.00) &8
Kim, 1981 . ' 0.35 (0.26, 0.46) 2879
Subtotal (I"2 = 86.16%, p = 0.00) | = 0.77 (0.66, 0.87)

L
Heterogeneity between groups: p = 0.000 4
Overall (1"2 =94.63%, p = 0.00); -~ 0.60 (0.52, 0.68)
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Evaluation of liquid from the Papanicolaou test and other liquid
biopsies for the detection of endometrial and ovarian cancers

Wang et al Sci Trans| Med 2018

* papSEEK - incorporates assays for
mutations in 18 genes & test for
aneuploidy

* Pap brush samples from n=382
endometrial cancer patients, 81% positive
(95% CI 77%-85%), incl 78% patients with
early stage disease

* Only 1 of 714 women without disease had e o=

positive pap brush samples

: : : Mutations in: AKTL, APC, BRAF, CDKN2A, CTNNBL, EGFR,
* Intrauterine sampling with Tao brush FBXWT, FGFR2, KRAS, MAPKL, NRAS, PIK3CA, PIK3RL | ¢
increased sensitivity to 93% of 123 T e o

patients (95% CI 87%-97%)



©® A Simple Cervicovaginal Epigenetic Test

= for Screening and Rapid Triage of Women With
Suspected Endometrial Cancer: Validation in
Several Cohort and Case/Control Sets

Chiara Herzog, PhD"?; Fatima Marin, PhD*#; Allison Jones, BSc®; lona Evans, PhD%; Daniel Reisel, PhD®; Elisa Redl, MSc'?;

Lena Schreiberhuber, MSc'#; Sonia Paytubi, PhD®; Beatriz Pelegrina, MSc*; Alvaro Camona, PhD®; Paula Peremiquel-Trillas, MD%;
Jon Frias-Gomez, MSc®; Marta Pineda, PhD*; Joan Brunet, MD, PhD™*7; Jordi Ponce, PhD**; Xavier Matias-Guiu, PhD*%;

Silvia de Sanjosé, PhD'; Laia Alemany, PhD®!'; Adeola Olaitan, MD'?; Michael Wong, PhD'?; Davor Jurkovic, PhD'%;

Emma J. Crosbie, MD'*'4; Adam N. Rosenthal, PhD%; Line Bjgrge, PhD'*'%; Michal Zikan, PhD'”; Lukas Dostalek, MD, PhD'®;
David Cibula, PhD'®; Karin Sundstrom, PhD'%; Joakim Dillner, PhD'%; Laura Costas PhD™''; and Martin Widschwendter, MD'-52%

S

Il‘le

s110doau

WID-qEC test

Diagnostic assessment in
consecutive cohort of
symptomatic women "

Diagnostic assessmant in Predictive assessmant in

Predictive assessmant in
self-collected samples * h-risk p !

Diagnostic assessment in
cervical screoning samplas

FORECEE
Validation

Casaontyh
71 £C canes

68 cancer frme controts

Haahth care profossionat cobected

Barcelona
Validation

U ased ctohogy

Developed n=726; Tested n=562
samples

e Cervical smear

* Vaginal swab

4 settings:

* Case/ control
* PMB

* Lynch

* Screening cohort

3 methylation biomarkers

*  90.1-100% sensitivity in
symptomatic patients

*  90.9% sensitivity in asymptomatic
patients

GYPC (cg15768103 [ii]) 4
GYPC (cg15975865 [i]) +
ZSCAN12 (c25060829 (1)) <
PTGER4 (cg05971966 [i])
FAIM2 (cg06947913 [i]) 4
TRABD (05297854 [i))
RASSF1(cg27569446 [i]) +
GATA3 (cg15267232 i) 4
EPHX3 (c024520342 [i])
©g22305167 [i] 4
©021632158 [i]

SORCS3 (cg01874697 [i))
17759274 (i) -

TRH (cg02700891 [ii])
DMRT1 (cg07528692 [ii]) 4
ZNF718 (cg26894523 [li))
TRH (cg05835982 [ii]) <
MYO3A (cg15843567 [ii)) 4
KIAA1383 (cg 16430166 [ii))
DMRTAZ (cg25191628 [i]) 4
cg 10491628 (i)

CDH4 (cg 16619425 [i]) -
SPDYA (cg 14920003 (1)) 4

€21632158 [ii]
LBX2 (c25040225 [ii))
©10491628 (1] <

TCP11 (13423262 [i]) -
NEFM (cg07552803 [i))
GOF6 (¢ 11073558 [ii])
DMRTAZ (cg 16732616 iil)
910210594 [i}

GAD2Z (cg27206674 (i)} -
FAM388 (cg03602280 1i)) -
900370229 [i]
cg21133153 [i] 4

HCG4 (cg14443519 1)) -
FOXET (cg13791254 [i]) -

« Not selected @ Selected

05 06 07 08 09 10
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Hypothesis

« PMB offers liquid biopsy to
enable endometrial cancer
detection

« Shed malignant endometrial
cells can be collected from
vaginal fluid or urine and
identified by cytology

Shed tumour
material

M

Delphi
screener




Proof of concept study

Women attending with
- Known endometrial cancer (EC)
- Unexplained PMB

Vaginal and urine samples were collected
prior to any clinical procedures

Cytologists blinded to cancer outcomes
Two independent cytologists

Matched samples
Women with EC

Urine n=96

Cytology+ Cytology -

67 (70%)

29 (30%)

Vaginal fluid n=102

92 (90%)

10 (10%)

Matched samples

Women with PMB

Cytology+ Cytology -

Urine EC| 4(100%) 0
n=99

no EC 2* 92
Vaginal EC| 4(100%) 0
fluid n=100

no EC 11** 84

*bladder & ovarian cancer;
**cervix cancer & 11 false positives
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with female genital OPEN
tract Diagnostic accuracy of cytology for the detection of

endometrial cancer in urine and vaginal samples

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

§ 20 PAX8 @ /o 8% @
: Ll T ) J




Detection of endometrial cancer in cervico-vaginal fluid and
blood plasma: leveraging proteomics and machine learning for

Protein-based biomarker panel biomarker discovery

Kelechi Njoku,**" Andsew Pierce,” Dmade Chinssering® Bethany Geany, Amy E. Compbell” janet Kefual,” Rachel Reed® Nophar Geifrman,®
Anthony X Whetton," and Emma | Crosbie™*

eBioMedicine
2024;102: 105064

. Published Online 20 March
. Cancers "mq_mv 2024

Sample preparation Data acquisition and library generation

- \ Retention time normalisation -
(_Y) ﬂ ./..S Comprehensive Library Generation for Identification and
4 [ iRT Biognosys in a 50:1 ratio Quantification of Endometrial Cancer Protein Biomarkers in
¥ v \ v Cervico-Vaginal Fluid
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k‘i E F Orbitrap Fusion Lumos Tribid MS m
Protein extraction ) i
_— Spectral library generatlon with OpenSWATH "
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e
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PREDI—Lynch

PLSD @mm Multi-omic tests e zo-cmtlon
‘‘‘‘‘ 2§ cfDNA, utDNA, Swab DNA o it ) )
GENTURIS » WGS, Fragmentomic, MS| . EthicsandLogay W Institute for Regeneration and ...
A members and Metabolomics coetraints 3§ 'I‘]’] ’ g\ 2912 followers
~10000LLS carriers R + Costs H. ' 3 feusion caita ettt Hrmorts | Somenms e
) \ — €13.6 million funding for early detection of Lynch
LS cohorts selection & o4 “ $ ot - o
deta ntogration Testresults Wb -~ won on| | [ o syndrome cancers
Tests performance HTA Clnicians, HC policy-makers, el [ | || oo | s s | voma ol | utna
P measuremen‘ Cost- ”’“"“:m’;'“; industry, |:[ - - \:] The PREDI-LYNCH project, co-led by IRR's Dr Neil
carriers <:> effectiveness 1:1 Ryan, has been funded by the European Union's
10 Countries RECOMMENDATIONS Horizon Missions programme and will involve 28
13 centres Colonoscopy Tests performance organisations from across Europe.
( comparison * Screening strategies (at-risk Contcam
m ) o stratification) " . L e
' g Risk stratification + Tailored diagnosis and surveillance By using novel liquid b'nop:sy approaches' testing
Al models + Healthcare costs sustainability blood or other body fluids instead of relying on
& + Healthcare equality surgical procedures—we aim to create a non-invasive,
* Business potential (Biomed accessible, and cost-effective way to monitor cancer
industry) risk. If we get this right, we can reach more people,
Figure 1. PREDI-LYNCH concept. detect cancers earlier, and prevent many from ever
S e N developing." - Neil Ryan
]
' Sample processing ! 5 Data Analysis
4 DNA p— was 0 Secondary. |} Atindal Pt Read our article: https://edin.ac/45wblux
' extraction prep. cing | :: analysis | intelligence classification
: QlAamp*® DNA TruSeq Nano NextSeq P2/P3 LI integration
] Blood Mini Kit DNA Library Prep reagent kit (200 : 1
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]

€13.6 million funding for
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Ellele Device

The Ellele device is an innovative vaginal sampling device that captures cellular material from the vaginal wall for
downstream laboratory analysis.

Easy V. 1
The 5-minute procedure can be administered by f The device isinserted
any HCP. No patient preparation, and minimal | into the opening of the
exclusion criteria. : vagina up to 4cm max.
Low cost — ,
The device is single-use, has a low unit cost, .
facilitating large-scale deployment with Asmall membrane is
outstanding health economics. inflated to collecta
" . 3 sample from the wall of
) thevagina on its external
Acceptable The membrane is surface.
. retracted and inverted,
In our feasibility study, all women prgferred the protecting the specimen
device to a standard speculum examination. within the device.
— 4

Stabilising buffer is added
and the device is shipped
ambient to the
designated laboratory.

F = # THE UNIVERSITY
Y- of EDINBURGH

'EL

Private and confidential

W
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LOCATE Study
Early Detection of High-Grade Epithelial Ovarian Cancer
*Aim: Identify biomarkers and mechanisms of early ovarian
cancer development.
*Approach:

* Plasma proteomics profiling.

» Spatial transcriptomics of STIC (serous tubal

intraepithelial carcinoma) lesions.

*Design: Retrospective study using biobanked samples from
UKCTOCS, NHS Lothian, SHARE, and University of Edinburgh.
*Chief Investigator: Dr Neil Ryan.
sImpact: Potential to transform early detection strategies and
reduce ovarian cancer mortality.

Z. wtheeve
2 appea|

cancer research

o

Longitudinal Ovarian Cancer
Assessment Through Early-detection—
Next Generation Plasma Proteomics

for Early Detection of High-Grade Serous

High sensitivity

I g miL

Minimal sample volume
FfOpﬂEtaﬂ' Pﬂtﬂm'w’f Equal o or less than & pl required

°'», THE UNIVERSITY QP Institute for
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The Liquid Bx

Liquid Biopsy Omics: Enabling Smarter Clinical Decisions

- Faster initiation of therapy
- Blood-based ctDNA testing can identify actionable mutations up to ~16 days earlier than tissue biopsy, enabling
quicker treatment starts.

+ Precision therapy matching
- ctDNA reveals targetable genetic alterations (e.g., EGFR in lung, BRCA/PARP in ovarian), guiding selection of
optimal targeted treatments.

« Real-time response and relapse monitoring
- Serial liquid biopsy can detect residual disease, treatment response, or emerging resistance earlier than imaging.

 Broader patient access
- Minimally invasive and repeatable—especially valuable for patients with inaccessible tumors or those unfit for
surgical biopsy.

« Reduced interventions and cost

— Can help avoid unnecessary procedures or chemotherapy in low-risk cases; early modeling suggests potential
cost savings for healthcare systems.

QOI: e Institute for
& THE UNIVERSITY D e

. “\\‘: ‘?f EDINBURGH ‘k and Repair




Conclusion

« Inherited risk (BRCA, Lynch): highest impact population for intervention.

« Current surveillance: invasive, imperfect, late detection remains common.

« Future focus:

- Non-invasive liquid biopsies (blood, urine, vaginal samples).

 Integration of multi-omics + Al for sensitivity and specificity.

« Goal: Shift from late-stage diagnosis > true prevention and early detection.
« Impact: Better survival, reduced treatment burden, improved quality of life.

P,

—
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Thank You

D neil.ryan@ed.ac.uk
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