
ProtecT study

World’s first and largest trial comparing active 
monitoring, surgery and radiotherapy treatments 
for localised prostate cancer announces first 
results

(Prostate testing for cancer and Treatment)
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Lack of evidence

• No evidence that PSA-testing, and treatment of localised prostate 

cancer improved survival and quality of life 

• Increasing burden to health care providers and society

• Uncertainties for patients over best treatment

• Treatment options not compared previously
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Lack of evidence

Absence of evidence is not 

evidence of absence…
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RCTs and the Parachute



www.nihr.ac.uk

The Parachute

‘We think that everyone might benefit if the 

most radical protagonists of evidence based 

medicine organised and participated in a double 

blind, placebo controlled, crossover trial of the 

parachute.’
Smith & Pell, BMJ, 2003
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The Parachute Story
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ProtecT study design

A major PSA-testing programme and 3-arm randomised trial 
of treatment effectiveness in prostate cancer:

• Active Monitoring versus surgery versus radiotherapy

• Primary end-point: prostate cancer-specific survival at 
10 years

• All-cause deaths

• Cancer progression

• Patient-reported outcomes
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Methods

• Recruitment from Primary Care Physicians /GP practices

• Fit men, aged 50-69 years

• Prostate Check Clinics by Research Nurses
– Counseling about prostate cancer

– Obtaining informed consent

– Taking blood for PSA-testing

• Invitation to the hospital for prostate biopsies in men with a 
raised PSA

• Men with prostate cancer were evaluated by clinicians

• Men suitable for the trial (localised disease) offered active-
monitoring, surgery or radiotherapy
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ProtecT study options

• Active Monitoring is a surveillance programme. Men were followed up with 
PSA-testing and re-evaluation of their disease. They were offered radical 
treatments if the disease appeared to progress. The purpose was to avoid 
unnecessary treatment, but to keep them in a ‘window-of-curabillity’ if 
treatment became necessary

• Surgery was performed as radical prostatectomy with routine follow-up and 
additional treatments

• Radiotherapy with regular follow-up, and additional interventions as 
necessary
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The ProtecT trial: 1999-2008 
(Prostate testing for cancer and Treatment)

Edinburgh

Sheffield

Cardiff

Leeds

Birmingham

Cambridge

Bristol

Leicester

Newcastle
82,429 men tested
2,965 prostate cancers
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ProtecT study flow chart

2,664

Eligible cases

1,643 (62%) 

Randomised

1021 (38%)

Preference

521
Active 

monitoring

365
Surgery

135
Radiotherapy

545
Active 

monitoring

553
Surgery

545
Radiotherapy

82,429 participants

Lane et al, Lancet Oncol 2014
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Baseline demographics
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Study accrual (Consort Diagram)

391 received surgery 
within 9 months

95 Monitoring*

33 Radiotherapy*

11 Other

23 No treatment initiated

1643 participants were randomly assigned

553 to Radical 
Prostatectomy

545 to Active Monitoring
545 to Radical 
Radiotherapy

405 began allocated 
protocol within 9 months

75 Monitoring*

41 Surgery*

11 Other

13 No treatment initiated

482 began allocated

protocol within 9 months

37 Surgery*

17 Radiotherapy*

2 Brachytherapy

7 No treatment initiated

2664 eligible participants with localised disease 
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What has been happening in the 

meantime?
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Effect of screening by PSA at 13-y follow-up

NNS: 781

NND: 27
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So what went wrong with the evidence?

• Insufficient large-scale randomised controlled trials to compare 

relative treatment effectiveness (SPCG-4; PIVOT; ProtecT 

coming of age…)

• Radiotherapy not evaluated against other options

• Screening trials did not evaluate treatment effectiveness

• Genomic diversity and our inability to stratify patients 

accurately

• ‘Trade-off’ insufficiently considered…



10-year Mortality 

and Clinical Outcomes
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July 2015

23 November 2015

16 December 2015
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Metrics:
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Prostate cancer-specific deaths

Variable Active 
Monitoring

N=545

Surgery
N=553

Radiotherapy
N=545

P value

PCa mortality 8 5 4

Pca survival %
(95% CI)

At 5 years 99.4 (98.3-99.8) 100 100

At 10 years 98.8 (97.4-99.5) 99.0 (97.2-99.6) 99.6 (98.4-99.9)

Pca deaths per 
1000 person-yr
(95% CI)

1.5 (0.7-3.0) 0.9 (0.4-2.2) 0.7 (0.3-2.0) 0.48
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Prostate cancer-specific deaths
Hamdy et al, N Eng J Med 2016

1% mortality with no differences between treatment arms

AM 

RP

RT
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All-cause deaths

Variable Active 
Monitoring

N=545

Surgery
N=553

Radiotherapy
N=545

P value

Deaths due to any
cause

59 55 55

All-cause per 1000 
person-yr (95% CI)

10.9 (8.5-14.1) 10.1 (7.8-13.2) 10.3 (7.9-13.4) 0.87
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All-cause deaths
Hamdy et al, N Eng J Med 2016

10% of men died of all causes with no differences between the arms
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Deaths unrelated to prostate cancer
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Deaths in three RCTs
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Disease Progression

Variable Active Monitoring
N=545

Surgery
N=553

Radiotherapy
N=545

P value

Clinical Progression 112 46 46

Clinical Progression 
per 1000 person-yr
(95% CI)

22.9 (19.0-27.5) 8.9 (6.7-11.9) 9.0 (6.7-12.0) <0.001

Metastatic Disease 33 13 16

Metastatic Disease
per 1000 person-yr
(95% CI)

6.3 (4.5-8.8) 2.4 (1.4-4.2) 3.0 (1.9-4.9)

Pca deaths per 1000 
person-yr (95% CI)

1.5 (0.7-3.0) 0.9 (0.4-2.2) 0.7 (0.3-2.0) 0.004
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Hamdy et al, N Eng J Med 2016

90% of men survived with no differences between the arms

AM 

RP

RT

Outcomes at 10 years: progression
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Patients receiving treatments

• Approximately 80% of men on active monitoring had no sign of progression
• More than half had received treatment by 10 years
• 44% of men on active monitoring avoided treatment

Hamdy et al, N Eng J Med 2016
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Numbers needed to treat

• To prevent one man from developing metastases:

– 27 RPs

– 33 radiation

• To prevent one man from developing clinical progression

– 9 RPs or radiation
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Excluded ProtecT cases



General quality of life
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Incontinence and sexual function
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Active monitoring 
Prostatectomy
Radiotherapy

Worse

Better

General quality of life
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Active monitoring 
Prostatectomy
Radiotherapy

Worse

Better

Anxiety and depression
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Which patients die of prostate cancer?

Hamdy et al, N Eng J Med 2016
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Progression

In addition: number of cores involved, length and percentage of tumour in individual cores, 
perineural invasion

P<0.001

Disease status Gleason PSA baseline D’Amico

Progression 
(n=204)

3+3=6 (53%)
3+4=7 (28%)
4+3=7 (14%)

8-10 (5%)

6.0 ng/ml Low (40%)
Intermediate (54%)

High (5%)

No progression
(n=1439)

3+3=6 (81%)
3+4=7 (15%)
4+3=7 (3%)
8-10 (2%)

4.6 ng/ml Low (72%)
Intermediate (27%)

High (2%)
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RP (n= 391) and Progression

P<0.001

Disease
status

Gleason P stage Median Tumour
volume

Positive margins

Progression 
(n=19)

3+3=6 (0)
3+4=7 (42%)
4+3=7 (37%)
8-10 (21%)

pT2 (11%)
pT3 (89%)

3.6 cc 3 (17%)

No 
progression
(n=372)

3+3=6 (52%)
3+4=7 (15%)
4+3=7 (3%)
8-10 (2%)

pT2 (73%)
pT3 (27%)

1.6 cc 26 (7%)
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Ongoing analyses

• Continue characterisation of men who progressed in the three arms 
(n=204)

• Analysis of the preference arm (n=>1000)

• Analysis of the combined ITT and preference AM men (n=1167)

• Analysis per treatment received

• Translational research to identify signatures for ‘lethal’ and ‘non-lethal’
disease

• Continue follow-up and calculate ‘trade-off’

• Flag men who declined testing for PCa incidence and death (n=>110,000)

• CAP results - 2017
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Overall conclusions [1]

• The risk of death from prostate cancer over an average of 10 years is 
very low – 1% - most PSA-detected clinically localised prostate cancers 
grow slowly

• Surgery and radiotherapy reduce the risk of cancer progression and 
spread, but cause bothersome urinary, sexual and bowel symptoms

• Staying on active monitoring avoids treatment side-effects, but there is 
an increased risk of cancer progression and spread, and some 
symptoms increase gradually over time

• Longer follow up (5-10 years) is essential in ProtecT to provide data 
about the ‘trade-off’ between the shorter-term effects of radical 
treatments, the risks of disease progression and if any, the long-term  
benefits in cancer cure and survival
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Overall Conclusions [2]

• Men who wish to be tested for PSA need to be informed that in 
most cases, the disease is slow growing, and whilst radical 
treatments carry side-effects, they can reduce disease progression

• Men can take their time to make a decision about treatment, using 
ProtecT data about outcomes to balance risks and benefits

• Further research is needed to distinguish ‘lethal’ from ‘non-lethal’
prostate cancer, in order to give the right treatment to the right 
patient at the right time

• Clinicians and Health Care Providers such as the NHS in the UK need 
to take these results into account when men and their partners are 
counseled for PSA-testing, and treatment decisions are made if 
they are found to have clinically localised prostate cancer
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