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Rationale of Screening for Ovarian Cancer
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Is the Natural History of Ovarian Cancer
amenable to Screening ?
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The Challenge of Ovarian Cancer Screening
Incidence 1 in 2,500 pa in women >50y
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Achieving a 10% PPV requires 99.6%
specificity on general population screening
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Achieving adequate Sensitivity & Specificity
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Will Screening Decrease Mortality?
Answer 2013/14
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OVARIAN CANCER SCREENING

1985 1990 1995 2000 2005 2010 2015 2020

PHASE | PHASE II PHASE 111 PHASE IV PHASE V PHASE IV
Prevalence Initial Analysis & Pilot Definitive Refinement
Screen RCT Test RCT RCT &
(Bart’s A) (Bart’s B) optimisation (Bart’s C) (UKCTOCS) Implementation
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Initial Ultrasound Studies
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King’s College, 1980'’s:
50 unnecessary operations for
each patient detected with ovarian cancer




- CL Elizabeth Garrell Arderson

Performance of Ultrasound Screening
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Advantages of using a Tumour Marker
for 1° Screen

Sampling is quick simple and can be
performed anywhere
Tests can be performed in one central lab

Results objective + reproducible

Cost per test relatively low
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BART's A: MULTIMODAL SCREENING HAS A
LOW FALSE POSITIVE RATE

Volunteers Hplo[o[)IRE

>50 years

ACINCONN. | 717 ...

Abnormal 73 ceens
Ultrasound Ovarian
: Cancer
19 *
Surgery M
54 ., NO
Cancer

CA 125




lizabeth Garrelt Anderson

IﬁmﬁumforVVoﬁenB Health

Multimodal Screening has a low false positive rate
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3 unnecessary operations for
each patient detected with ovarian cancer
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BART's B: Pilot Randomised Controlled Trial
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Improved Survival in Screen Arm

22,000
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Sensitivity of CA 125 only 67% at 1 year
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CA 125 in asymptomatic women with CA 125 >30
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CA 125 in asymptomatic women with OC
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Risk of Ovarian Cancer Algorithm (ROC)

o Computerised algorithm

 Compares each individual's CA125
profile to the pattern in ovarian
cancer and healthy women.

e Closer the CA125 profile to known

cases of ovarian cancer, the greater
the risk of ovarian cancer

* Produces each individuals
percentage risk of ovarian cancer
during the next year
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Performance of Risk of Ovarian Cancer Algorithm
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Refinement of Ultrasound Screening strategy

TV rather than TA approach
Sophisticated machines with high resolution

Serial monitoring of abnormalities to document
persistence/progression

Recognition of low risk associated with unilocular
anechoic ovarian cysts

Development of morphology based scoring systems:

Septa
structure
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Refining Ultrasound Screening
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/-20 unnecessary operations for
each patient detected with ovarian cancer
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Performance of Screening Strategies for OC

10

807
TV USS

I CA 125in ROCA
o0t +/- USS

401

SENSITIVITY
(%0)

207

0 ———F—+—
0 20 40 60 80 100

NUMBER OF FALSE +VE OPERATIONS
PER CASE OF OVARIAN CANCER



8/ UCL Elizabeth Garrelt Anderson

Screening is Acceptable to Women in the UK
300

Acceptability Score
Maximum=300
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STATUS OF POPULATION SCREENING FOR
OVARIAN CANCER

Feasible & High
Acceptable Specificity

Satisfactory
PPV

Reasonable
Sensitivity

Improved Reduced
Survival
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NIH PLCO (Prostate, Lung, Colorectal
& Ovarian) Cancer Screening Trial

STUDY GROUP
Annual CA 125 for 5y
Annual TVS for 3y
34,000

WOMEN Primary end point
> 55 -74 years Ovarian Cancer

74.000 Mortality
Power 88% to detect

35% mortality benefit

CONTROL
GROUP
34,000

All women followed up for 13 years by postal questionnaire
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UK Collaborative Trial of Ovarian Cancer Screening

MULTIMODAL OBJECTIVES
SCREEN GROUP

CA 125 Primary:
50,000 Ovarian Cancer Mortality
200,000

>50 years ULTRASOUND Secondary:
& post- GROUP Morbidity

menopause TV Ultrasound Health Economics
50,000 Quality of Life
Acceptability

CONTROL Compliance

GROUP
100,000 Additional:

Serum Bank
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METHODS: USS Protocol

 Transvaginal Scanning
« Morphology based scoring systems:

Septa
structure

Wall
structure

« Abnormal Level | screen —recall for Level Il screen
« Abnormal Level Il screen —referral Gyn onc opinion
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METHODS: Multimodal Protocol
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METHODS: Logistics

» 13 Centres

» 50 permanent staff and 95 USS
» 27 Primary Care Trusts

» 250 General Practitioners

» 200,000 consents

» 300,000 ultrasound screens

» 500,000 CA 125 tests + blood samples
» 600,000 results letters

» 1.2 million invitations
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METHODS: Logistics

; 1 3 C e n t r e S A Appointments by Clinic - Microsoft Internet Explorer . ._
Fie Edt Wew Favortes Took  Help -

Qﬁa(k - QO Iﬂ @ ;j /Geavch 3. Favorites @Med\a &

> O t t ff d c fckdress | @] hitps: e, ukctocs gl ac. Ukfive/OvarianCancerStudy. asp v | B so
5 permanent stalf and : 2
> 2 7 Pr I m ary ( ar e I r u S tS United Kingdom Collaborative Trial of Ovarian Cancer Screening
. - @ Home Regional Centre - UKCTOGCS Gateshead
» 250 General Practitioner:
Initial recruitment
10070032 Mrs, MARY DOBSON 8th Sep 2003 09:15) appmntmentrndh\uud p Initial appt
Initial rec:u\tment &
C O n S e n S 10067576 Mrs, SAMDRA JOAN ¥OHM | th Sep 2003 09:15 appommenclandb\ood "’:I‘::'g::”“ Initial appt
cample

Initisl recruitment

10070181 Ms. EVELYN H E PROCTOR | Bth Sep 2003 09:15] appointment and blood
el

Initial recruitment

10070555 Mrs. LINDA A APPLEBY 8th Sep 2003 09:15| appointment and blood | #PPOIMMENtNot! 7o ) ot

vet due
e sample
u raS O u n S C r ‘ i, e B ppelonones
10088731 . th Sep 2002 09:15| zppointment and blood | OFF Initizl appr

CAMILLA ANDREWS yet dug
sampls

Iniisl pecriomnens | oo
10072302 Mrs, MARY MAY Gth Sep 2003 09:15| sppointment and blood | “FP pEyA
sample

Initial recruitment
10069427 Mrs, MAYIS JENMER gth Sep 2003 09:15| appointment and blood AD"“‘""S“""“ Initial appt
el freteclu
Initial recruitment

10066TES Mz, GILLIAN E GALBRAITH | Gth Sep 2003 09:15| sppointment 3nd bload A"’:]‘::’Q::”“ Initial appr
sampls

Tnigial recruimment [,

10072375 Mrs, ROSE MUSTARD 5th $ep 2003 0515 sppeintment and blood [ AFFIIITEY Tnitial sppe

sample ¥
Initial recruitmene |,
10070297 Mrs, GILLIAN WEMDY MALT | &th Sep 2002 09: appointment and blood Dp“‘"t’ge” MOt Tnitial appt
o fetd
Initial recruitment v
] I I ] ] ] ]

¥Yolunteer Ref Name Date and Time Status  |Minor Type

Appointment not
et due

Tnitial sppe

Appointment not
vet dus

Tnitial appe

Web based / Image recognition/
Automation data entry, results, appointments



8/ UCL Elizabeth Garrelt Anderson

Co-Investigators
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UKCTOCS: Centres & Recruitment

/Gateshead
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UKCTOCS: Randomisation

MULTIMODAL

screen group 20,640

202,638
Women

1,243,791
Women 50-74 years ULTRASOUND
Invited & Post- GROUP 50,639
menopause

CONTROL
ONIROL 101,359
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UKCTOCS: Screening Compliance

B Multimodal B Ultrasound
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UKCTOCS: Multimodal Screening

Ultrasound Surgery
—> Scan T 1in 500
93=0.2%

Elevated
0.4%

Predicted 0.21%

Intermed PLCO Study 0.22%

| 6.0% ;

Normal
93.6%
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UKCTOCS: Ultrasound Screening

Ultrasound
Screen

-7 Level 2 ~ Surgery
Ultrasound 11in 60

332=1.7%

Unsatis

| 5.8%

Predicted 0.8%
PLCO Study 1.9%

Normal
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UKCTOCS: Pathology in Screen Positives

Histopathology Multimodal Ultrasound
N=97 N=845

Normal 0 15

Benign 40

Borderline 8 20

Non Epith Ov 0 1

Non-Ov Cancer 7 12

Primary Invasive
Cancer Ovary or
Fallopian Tube
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UKCTOCS: Test Sensitivity

Primary Invasive Multimodal Ultrasound
Cancer Ovary or Arm Arm
Fallopian Tube

Screen Detected at
Prevalence Screen

Screen Negative at 1
year follow up

Apparent Sensitivity 89.5% 75.0%
(34/38) (24/32)
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UKCTOCS: Test Sensitivity

Primary Invasive Multimodal Ultrasound
Cancer Ovary or Arm Arm
Fallopian Tube

Screen Detected at
Prevalence Screen

Screen Negative at 1
year follow up

Apparent Sensitivity 89.5% 75.0%
(34/38) (24/32)

51.7% 67.4%
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UKCTOCS: Stage distribution of
Screen detected cancers

|
Il
1
IV

Not staged 1
Early stage (I/ll) %  48.50% 47.80%
PLCO 15% 28%




UKCTOCS: Estimating Lead Time
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Biomarker discovery

Serum may be a unigue, non-invasive source of cancer markers: tumours shed
proteins into the bloodstream

To generate and compare proteomic patterns of serum from healthy donors,
cases of ovarian cancer and from individuals prior to diagnosis
(UKCTOCS/UKOPS)

Link HTP fractionation strategies (using robotics) to MS-based profiling

00370299

00370296

00316425 ” f\

00003690

Intensity

00003646

00003640

7000 8000 9000

MALDI-TOF MS SELDI-TOF MS
(analysis of polypeptides: 0.7-15 kDa) (analysis of proteins: 2.5-200 kDa)

Mass
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BIOMARKERS WITH GREATER
SENSITIVITY & LEAD TIME
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