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Overview

1. What is ONCOTYROL?

2. Background on PSA Screening

3. Review of Decision Models for Effectiveness 
and Cost-Effectiveness of PSA Screening
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www.oncotyrol.at
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Targeting
tumor & stroma 

Validation 
in vitro and in vivo

Utilization & evaluation in  
Diagnostics, therapy & 

prevention

Focus on leukemia, breast & prostate cancer

Core Facilities
Tumor Banks, Proteomics, Gene Expression & Function, SNP, Metabolomics, Animal Facility, 

Clinical Trial Center (CTC) 

Area 5 Bioinformatics & Systems Biology

KMT (K2 center management) 

Area 1

Tumor cell 
biology

& Immunity

Area 2

Bioanalytics 
& Diagnostics

Area 3

Biomarker-guided
Diagnosis, Therapy

& Prevention

Area 4

Public Health 
Decision Modeling,
HTA &
Health Economics

Area 4: Public Health Decision Modeling, Health 
Technology Assessment (HTA), and Health Economics
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Project 4-3:
Development, Validation and Application of a 

Prostate Cancer Outcome & Policy Model

• Short- and long-term clinical and economic 
evaluation of patient-tailored strategies for primary 
prevention, screening/diagnosis and treatment

• Milestone 1: Review on Decision-Analytic Models

• Today’s presentation: Modeling results on 
effectiveness and cost-effectiveness of PSA 
screening
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Background of PSA Screening
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Effectiveness of PSA – still controversial

Long-awaited (preliminary) results of two large 
randomized screening trials are inconclusive:

– PLCO (Andriole NEJM 2009), n=77,000: 
No sig. mortality reduction, risk orf overdiagnosis 23%
After 7 to 10 years of follow-up, the rate of death from 
prostate cancer was very low and did not differ 
significantly between the two study groups.

– ERSPC (Schröder NEJM 2009), n=182,000: 
20% mortality reduction, risk of overdiagnosis 50% 
PSA-based screening reduced the rate of death from 
prostate cancer by 20% but was associated with a high 
risk of overdiagnosis.

PLCO: Prostate, Lung, Colorectal, and Ovarian (PLCO) Cancer Screening Trial

ERSPC: European Randomized Study of Screening for Prostate Cancer
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Possible Explanations 
(Barry NEJM 2009, Lee NEJM 2009)

• The mortality results are not conflicting: 

– CI of PLCO includes European result, stat. sign. ERSPC 
result: p=0.04

• The PSA cutoff in PLCO (4ng/mL) was higher than 
in ERSPC (most countries 3ng/mL)

• High screening contamination for PLCO in control 
group results in smaller difference in diagnosed 
cancers

• Follow-up PLCO (11y) and ERSPC (9y) still short

– Low number of deaths
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Present Ecologic Data

• USA

– In US, 50% of men over 55 undergo screening

– Mortality US since introduction of PSA has declined (but 
causal relation to PSA not confirmed)

– Stage shift has occurred

• Europe

– Heterogeneous results across countries (work in 
progress)
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USA: Conflicting Guidelines

American Urological Association

• Recommends Screening for age 40+

American Cancer Society

• Recommends screening for age 40+

National comprehensive cancer network

• Recommends screening for age 50+

US Preventive Services Task Force

• Recommends no screening for men > 75

• No recommendation < 75 (individualize)
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To provide consensus on guidelines, 
more insight is needed in

• Mortality

• Overdiagnosis

• Overtreatment

• Quality of life

• Cost 

• Cost-effectiveness

Department of Public Health, Medical Decision Making and HTA 16

Shift in discussion to treatment 

While waiting for overall results in PSA screening effectiveness, 
reduce the adverse effects of overdiagnosis and 
overtreatment

• Which patient groups should be screened? (Start age, stop 
age) 

• What is the optimal screening interval?

• What is the optimal PSA cut-off for biopsy/treatment?

• What is the optimal diagnostic work-up?

• Which patients with high PSA need to be treated? More 
criteria (Gleason score etc.), search for markers.

• Active surveillance for lower risk patients
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Multitude of strategies

• Not feasible to randomize for all possible strategies

• Decision-analytic modeling is needed

- either for final decision or

- for informing clinical trial design, VoI analysis etc.

• Selected strategies to be tested in RCTs
New trials along these lines:
- PIVOT

- START
- PROTECT
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Oncotyrol Project 4-3:

Review of Decision Models for 
Effectiveness and Cost-

Effectiveness of PSA Screening
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Methods

• Key databases: MEDLINE, EMBASE, DARE, CC, Econ 
Lit, PSYNDEXplus, PSYCHInfo,sociofile, HealthSTAR, 
CancerLit, SOMED, NEED

• Evidence tables

• Standardizing cost-effectiveness measures (e.g. costs 
per patient, costs per detected cancer, costs per saved 
life year)

• Currency conversion in Euro using medical service 
purchasing power parity

• Inflation adjustment to index year 2008 using consumer 
price index (health care sector)
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Results: Literature Research

Studies found by keyword search: 221

Studies identified for inclusion: 24 (1994-2008)

Studies similar to those included: 2

Excluded: 195

Reasons for exclusion:

• Opinion or comment

• Costs not quantified

• Study evaluates testing method not screening
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Results: Comparability of Studies

• Heterogeneity with respect to framing and design issues

• 1 CCA, 18 CEA, 3 CUA, 2 CEA+CBA

• Original studies (patient assessment of clinical or economic 
outcome) vs. synthesis (inclusion of literature data)

• Diagnostic outcomes (sensitivity, detected cancer) vs. 
therapeutic/long-term consequences (life years, QALYs)

• All studies prevalence screening, 3 studies also incidence 

screening

• Diversion in evaluated strategies: different combinations of 
PSA, DRE, TRUS, biopsy, different techniques

• Different time horizons: 14 studies diagnostic, 2 studies 1 
year, 1 study 5 years, 7 studies life time, some not reported

• Heterogeneity regarding included costs
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Results: Economic Efficiency

• Costs per participant: 
21 Euro – 1673 Euro

• Costs per detected cancer: 
920 Euro – 47,601 Euro

• Incremental costs per saved life year: 

12,949 Euro – 406,717 Euro

• Incremental costs per QALY: 
Dependent on patient age and screening strategy: “No 
Screening is dominant”, “Screening is dominant”, 
7,889-144,498 Euro/QALY
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Results: Summary

• Controversy about clinical evidence of PSA screening still 
going on!

• Studies with high quality show positive incremental life 

expectancy: depending on age group and screening 
strategy between 0 and 16 days (!)

• QALY analyses indicate clinical harm and increased costs, 
especially in older patients

• Even after restriction to North American studies -> 
heterogeneous cost-effectiveness ratios -> potential of bias

• The authors’ conclusions about the decision to screen by 
PSA-testing are contradictory
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Limitations

• Heterogeneity in study design, time horizon and 
included costs

• Heterogeneous study quality

• Potential bias (internal validity)

• Generalization and transfer of results to a 
specific country questionable (external validity)

• Lacking data for quality of life

• Lacking data for repeated screening

• Only partially adequate decision analysis 
approach (decision trees, Markov models)
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Conclusions
• PSA-mass-screening would cause high costs for the health 

care system

• Gains in life expectancy moderate

• Trade-off between benefit (LE) and harm (QoL) remains 
uncertain

• Final results of ongoing RCTs have to be considered

• Further evidence is needed about a relative decrease of the 
social burden of disease before a policy of early detection of 
prostate cancer by routine PSA-testing may be considered

• Urgent need for better biomarkers and personalized 
strategies

• New generation of screening models needs to evaluate 
subgroup-specific screening and treatment strategies


