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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

Achieving a 10% PPV requires 99.6% 
specificity on general population screening



Achieving adequate Sensitivity & Specificity

NUMBER OF FALSE +VE OPERATIONS 
PER CASE OF OVARIAN CANCER

SENSITIVITY
(%)

0

20

40

60

80

100

0 20 40 60 80 100

f

Target 
performance 
or an ovarian 

cancer 
screening 
strategy



Will Screening Decrease Mortality? 
Answer 2013/14

IMPACT ON 
MORTALITY

MORBIDITY
HEALTH ECON

PSYCHOSOCIAL
COMPLIANCE



OVARIAN CANCER SCREENING
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OVARIAN CANCER SCREENING

PHASE II
Initial 
RCT

(Bart’s B)

PHASE III
Analysis & 

Test 
optimisation

PHASE IV
Pilot 
RCT

(Bart’s C)

PHASE V
Definitive 

RCT
(UKCTOCS)

1985 20101990 1995 2000

PHASE I
Prevalence 

Screen
(Bart’s A)

2005 2015 2020

PHASE IV
Refinement

&
Implementation

UKFOCSS

UKCTOCS



Initial Ultrasound Studies

King’s College, 1980’s:
50 unnecessary operations for 

each patient detected with ovarian cancer



Performance of Ultrasound Screening
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Advantages of using a Tumour Marker 
for 1o 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



BART’s A: MULTIMODAL SCREENING HAS A 
LOW FALSE POSITIVE RATE
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Multimodal Screening has a low false positive rate

3 unnecessary operations for 
each patient detected with ovarian cancer



BART’s B: Pilot Randomised Controlled Trial
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Improved Survival in Screen Arm
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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

10

1,000

500

100

50

1 2 3 4 5 6 7 80

Years from commencement of study

CA 125
(U/ml)

= FIGO stage I            = FIGO stage III
= FIGO stage II           = FIGO stage IV



Risk of Ovarian Cancer Algorithm (ROC)

• Computerised algorithm 
• Compares each individual’s CA125 

profile to the pattern in ovarian 
cancer and healthy women.

• 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



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

Wall
structure



Refining Ultrasound Screening

7-20 unnecessary operations for 
each patient detected with ovarian cancer



Performance of Screening Strategies for OC
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Screening is Acceptable to Women in the UK

0

50

100

150

200

250

300

CA 125
Blood Test

Cervical
Screening

Mammo-
graphy

Ultrasound
Scanning

Acceptability Score
Maximum=300



STATUS OF POPULATION SCREENING FOR 
OVARIAN CANCER 
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NIH PLCO (Prostate, Lung, Colorectal 
& Ovarian) Cancer Screening Trial 

WOMEN 
> 55 -74 years 

74,000 

STUDY GROUP
Annual CA 125 for 5y

Annual TVS for 3y
34,000

CONTROL 
GROUP
34,000

Primary end point
Ovarian Cancer 

Mortality
Power 88% to detect
35% mortality benefit

All women followed up for 13  years by postal questionnaire



UKCTOCS  
UK Collaborative Trial of Ovarian Cancer Screening

200,000 
>50 years 

& post-
menopause

MULTIMODAL
SCREEN GROUP

CA 125
50,000

CONTROL
GROUP
100,000

ULTRASOUND
GROUP

TV Ultrasound
50,000

OBJECTIVES

Primary:
Ovarian Cancer Mortality

Secondary:
Morbidity

Health Economics
Quality of Life
Acceptability
Compliance

Additional:
Serum Bank



METHODS: USS Protocol  

• Transvaginal Scanning
• Morphology based scoring systems:

• Abnormal Level I screen – recall for Level II screen
• Abnormal Level II screen – referral Gyn onc opinion

Wall
structure

Septa
structure



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



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

Web based / Image recognition/ 
Automation data entry, results, appointments
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UKCTOCS: Centres & Recruitment
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UKCTOCS: Randomisation  

202,638
1,243,791 Women 
Women 50-74 years 
Invited & Post-

menopause

MULTIMODAL
SCREEN GROUP 50,640

ULTRASOUND
GROUP 50,639

CONTROL
GROUP 101,359



UKCTOCS: Screening Compliance
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UKCTOCS: Multimodal Screening

Surgery
1 in 500
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Predicted 0.21%
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UKCTOCS: Ultrasound Screening
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UKCTOCS: Pathology in Screen Positives

Histopathology Multimodal
N=97

Ultrasound
N=845

Normal 0 15
Benign 40 732
Borderline 8 20
Non Epith Ov 0 1
Non-Ov Cancer 7 12

Primary Invasive 
Cancer Ovary or 
Fallopian Tube

34 24



UKCTOCS: Test Sensitivity
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UKCTOCS: Test Sensitivity

Primary Invasive 
Cancer Ovary or 
Fallopian Tube

Multimodal 
Arm

Ultrasound 
Arm

Screen Detected at 
Prevalence Screen

34 24

Screen Negative at 1 
year follow up

4 8

Apparent Sensitivity 89.5%
(34/38)

75.0% 
(24/32)

PLCO 51.7% 67.4%



UKCTOCS: Stage distribution of 
Screen detected cancers

Stage M U
I 14 9
II 2 2
III 16 10
IV 0 1

Not staged 1 1
Early stage (I/II) % 48.50% 47.80%

PLCO 15% 28%



UKCTOCS: Estimating Lead Time

Clinical PhasePreclinical Phase

- 3y + 1y- 2y - 1y 0

2.5–2.2y

2.2-1.6y

MULTIMODAL 
LEAD TIME

ULTRASOUND 
LEAD TIME



Acceptable False 
Positive Rate?

Adequate
Sensitivity?

Significant 
Lead Time?

Feasibility + 
Compliance?

Mortality
Impact?

Survival
Benefit?

Stage 
Shift?

?



Acceptable False 
Positive Rate?

Adequate
Sensitivity?

Significant 
Lead Time?

Feasibility + 
Compliance?

Mortality
Impact?

Survival
Benefit?

Stage 
Shift?

Refined
Population Risk
Stratification?

Better 
Screening

Tests?

?



Biomarker discovery
 Serum may be a unique, 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
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BIOMARKERS WITH GREATER 
SENSITIVITY & LEAD TIME
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