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Screening

The detection of disease in asymptomatic 
people in order to improve the outcome of 
the disease in question or to prevent it.



Which cancers do we screen 
for?

• Cervical

• Breast

• Bowel



Cancer in the UK

Deaths /yr New Cases/yr 5yr survival

Lung                        34,859                     42,026                   6%
Bowel                      15,708                     40,695                  58%
Breast                     11,633                      49,961                 79%
Prostate                  10,721                      40,975                 61%
Pancreas                  7,901                        8,463                  2%
Oesophagus             7,610                        8,477                  8%
Stomach                   4,960                        7,266                 12%
Bladder                     4,907                      10,695                 65%



UK National Screening 
Committee

• Advises ministers and NHS
– Introducing, continuing, modifying and withdrawing 

screening programmes

• Meets 3 times a year
– New recommendations and updates existing ones
– Supported by FMCH and ARG

• Keeps abreast of new evidence



Screening in the
UK

Each UK health 
department responsible 
for setting screening 
policy, taking account of 
advice from UK NSC



Why is the work of UK NSC 
important?



Screening is Popular

• Most people have a negative test

• A few people have a false positive test

• A few people are cured

• A few people are harmed by investigation or 
treatment



Advising on Screening Policy

• Starting screening

• Stopping screening starting

• Changing screening

• Stopping screening



We have to careful with the 
interpretation of screening 

data



Lead-time Bias

Screening

Disease
Progression

Symptoms



Length Bias

Screen Screen



Selection Bias

Individuals accepting screening tend 
to be health conscious



Overdiagnosis Bias

Screening detects disease that is not 
destined to cause death

Prostate

Breast

Bowel



Screening RCTs
Population

No screening
offered

Screening
Offered

(including those who  
choose not to participate 

and those developing 
interval disease)

Compare numbers of deaths or adverse 
outcomes from disease 



Criteria for Screening
• Effective treatment
• Treatment at early stage better
• Diagnostic and treatment facilities 

available
• Suitable test

– Sensitive
– Specific
– Acceptable

• Economically viable
• Benefit outweighs harm

Modified from Wilson 
and Jungner, 

1968



No screening Screening 

Cost
Harm

Cost and harm
of treating 

disease not 
detected



Benefit-Harm

Benefit

Benefit - Harm

Harm

Point of Optimality



How can screening cause harm?
• Over-diagnosis

• Complications of diagnostic tests

• Complications of treatment

• Certificate of health

• Psychological distress

• Use of NHS resource



Prostate Cancer





Incidence and Mortality 
Prostate Cancer

Welsh and Fisher NEJM 2017; 376: 2208



Two RCTs of Screening

• United States (PLCO)
– No benefit (but PSA testing in 50% of control group)

• Europe (ERSPC)
– Disease- specific survival benefit



ERSPC Trial

• 162,388 men randomised
– PSA screening vs no screening

• Screening           21% reduction in 
Prostate Cancer deaths at 13 years



Presenting Evidence

• Relative risk reduction
– 2/100      1/100
– 2% 1% = 50% RRR

• Absolute risk reduction
– 2/100 1/100
– 2%          1% = 1% ARR



No Screening       Screening

72,891 (64% uptake)

6,797 cases 
(9.33%)

355 deaths
(0.49%)

89,352

5,262 cases 
(5.89%)

545 deaths
(0.61%)



ERSPC Trial

• 21% Relative reduction in risk of dying 

• 0.12% Absolute reduction in risk of dying

• One death prevented per 27 additional
cases detected





Harm

• Biopsy induced infection

• Side effects of treatment
– Incontinence
– Impotence
– Chronic diarrhoea

87%

10%

Need to treat 28 men to prevent one PC death



Current Strategy

• Prostate Cancer Screening Programme not 
recommended

• Prostate Cancer Risk Management 
Programme (PCRMP)

• Any man can consult GP to discuss or request  
PSA testing

• PCRMP material supplied to GPs and patients



Summary Information for GPs



Patient Information



ProtecT Study

• PSA-detected early prostate cancer

• Three-way randomisation
– Active monitoring
– Conformal RT + NA androgen suppression
– Radical Prostatectomy 



Active Monitoring

• PSA measured every 3 months (Year 1)  
and every 6 months thereafter

• 50% rise in 12 months
– Repeat within 9 weeks
– If persistently raised – radical treatment 

offered



ProtecT Study Results

• No difference in prostate cancer deaths 
at 10 years

• But – higher  rates of metastatic disease 
in the active monitoring group.



ProtecT Study @ 10 years

Surgery
n=533

Radiotherapy
n=545

Monitoring
n=545

Recurrence

Deaths             5

331613

84



CAP Trial

• Cluster RCT of PSA Testing

• Random assignment of primary care 
centres
– Standard Care (no routine PSA testing)
– ProtecT (written invitation to PSA testing to 

228,966 men in 337 practices)



Challenge

To identify only those cancers that are 
destined to cause premature death



Biopsying the Prostate
(TRUS)



MP-MRI



PROMIS Study

• Use of MP-MRI Scan directed biopsy

• Better than TRUS in detecting “clinically 
significant” cancer

• Implications for screening not yet clear



“All screening programmes do harm.  Some do good as well 
and, of these, some do more good than harm at reasonable 
cost. It is the responsibility of policy-makers, public health 
practitioners, managers and clinicians to ensure that only 
programmes that do more good than harm at reasonable cost 
are implemented and, when they are implemented, that they 
are managed in such a way as to achieve a level of quality 
which will ensure that the balance of good and harm 
demonstrated in research is reproduced in real life.”

Muir Gray, 2007
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