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Prostate Cancer in Ireland 
• Most common non-cutaneous cancer in males 
• 1 in 11 Irish men diagnosed in their lifetime 
• Between 1994 to 2009 – increased incidence in all age 

groups  
• 55 to 64 years (134 cases to 859) 



Prostate Cancer in Ireland 
• Incidence is predicted to increase by 140% during 2008-2030 
• Incidence is rising and survival is increasing, more men are 

living longer with PCa 
• Over 2,500 men are diagnosed with prostate cancer each year.  
• The cumulative risk of a man developing prostate cancer before 

the age of 50 is 1 in 485 and before the age of 70 is 1 in 13 



National Cancer Forum 2006 
• Each year approximately 20,000 Irish people develop cancer 

and 7,500 die of the disease 
• Recommended that Cancer Centres should be networked 

together in Managed Cancer Control Networks 
• The National Cancer Control Programme (NCCP) was set up 

• to provide a comprehensive programme of cancer control in Ireland, 
• to transform how cancer care is delivered,  
• ensure that cancer services meet the highest standards. 

• 8 Specialist Cancer Centres were set up and networked 
within each of the four HSE administration regions. 

• Patients suspected of having PCa are assessed and 
diagnosed through a single integrated care pathway 
 



Specialist Cancer Centres 
• Each Specialist Cancer 

Centre must serve a 
population of at least 
500,000 

• Rare and complex cancers 
should be treated by a 
subset of the eight cancer 
centres 

• Cancer Centres must be 
well supported 

 



GP Electronic Cancer 
Referral  

• Electronic referral for 
Breast, Prostate and Lung 
cancer is available free for 
GPs using the following 
ICGP accredited software 
systems:  
• Socrates,Complete GP,Helix 

Practice Manager & HealthOne 

 













 
• Most PSA tests originate from GPs 
• Opportunistic case finding has led to a decrease in age at 

PCa diagnosis and a shift towards more localised disease at 
diagnosis 



• In Ireland there are no national guidelines on PSA testing. 
• In 2006 the National Cancer Forum recommended against the 

introduction of population-based prostate cancer screening 



• There was a 19-fold increase in the number of PSA tests performed, 1994–2005.  
• The rate of PSA testing increased by 39% in men younger than 50 years and by 

25% annually in men aged 50 years and older 
• Men  outside the recommended  age groups (<50 and >70 years) are having 

regular PSA tests, despite the fact that this has not been shown to be clinically 
beneficial 



Sources of Variation 
•  Assays used 
•  Reference ranges  
•  Calibration methods 
•  Turnaround times 
•  Imprecision 
•  Workload 



NCCP -  Working Group on PSA Harmonisation – using 
patient samples to compare variability across the country  



PSA study – St James’s Hospital 
• Between July and December 2009 
• 84 male patients attending the Urology OPD Clinic 
• Blood sample collected and serum dispensed into 9 aliquots 

within 2 hours of venesection 
• All aliquots stored at -20°C 
• An aliquot was sent to each of the Cancer designated Laboratories 

throughout the country 
• One spare aliquot was retained in the host Lab. 



PSA study – St James’s Hospital 
• Samples were transported and stored at -20°C 
• All samples were thawed on ice and analysed within 1 hour 
• Six different methods in use in the 9 laboratories 

• Beckman Coulter (Hybritech, WHO calibrated) 
• Tosoh AIA 1800 
• Roche E170 (4 laboratories) 
• Abbott AxSym 
• Immulite 2500 (2 versions 2nd Gen  & 3rd Gen)  
• Siemens Advia Centaur 



Results – all tPSA results (0.5-30 µg/L, N=84) 

• Differences between the different methods were statistically 
significant (ANOVA, P<0.001) 

• Differences in tPSA values were >10µg/L at the upper range 
 



Bland –Altman plots  
demonstrating  the 
agreement between 
the  tPSA assays used  
by each Hospital and 
the reference 
method (Beckman 
Access Hybritech, 
WHO) 

Best agreement-Hospital 6 (bias: 
0.65 ± 1.6 μg/L) 
Poorest agreement-Hospital 8 (bias: 
2.2 ± 2.4 μg/L) 



Results  - TPSA (3-7 μg/L, n=25) 
• Mean and SD of 5.2 ± 1.3 μg/L 
• Differences between the means were statistically significant 

(ANOVA,P<0.001) 
• Minimum variability in PSA values was 0.86μg/L 
• Largest variability in PSA values was 4.3μg/L 



Results  : PSA 3 - 7μg/L 
 
• The difference in tPSA between the two methods increased 

as the mean tPSA increased in all Hospitals 
• The range in individual tPSA values was 

• <1μg/L for 2/25 (8%) patients 
• between 1 and 2 μg/L for 11/25 (44%) patients 
• Excess of 2 μg/L for 12/25 (48%) patients 

 



 
Results – same  method  
 • Four hospitals used the same assay (Roche E170) 

• Mean tPSA value measured by E170 in this cohort was not 
statistically significant (ANOVA,P=0.990) 

• Agreement was excellent between these Laboratories (Bias 
<0.2μg/L) 
 



Results – same assay method 
• For tPSA ranging from 3 to 7μg/L 

• Minimum variability in PSA is ± 0.16 μg/L 
• Largest variability in tPSA is ± 1.77 μg/L 

 
• Range in individual tPSA values was <0.5 μg/L for 13/25 

(52%) patients 
 



Conclusion 
• PSA values varied significantly throughout the nine 

hospitals involved in the study 
• Using the same assay method reduces this variation 

considerably 
• Despite the availability of the WHO reference material for 

assay calibration, significant differences exist 
• Number of PSA assays currently in use throughout the 

country needs to be reduced  
• A significant number of patients in Ireland would be 

referred for biopsy simply based on the inherent variability 
of the assay 



Setting quality specifications for PSA assay 
performance 
• Serum/Plasma PSA: unit of measurement 
• Calibration of PSA assays 
• Reference values/Clinical cutoffs 
• Internal Quality Control (IQC) Targets 
• External Quality Assessment (EQA) targets 
• Harmonisation of pre-analytical requirements 
• Biological variation 
 

 







Age related Reference Intervals 
• Oesterling et al showed an age related increase in serum 

PSA in normal men 
• This increase was mostly explained by the age related 

increase in prostate size  
• Distribution was found to be skewed (log normal); so for a  

95th percentile (one tailed) cutoff for PSA , 5% of normal 
men will have a PSA above the cutoff (ie 95% specificity at 
any age) 





Setting a target for IQC 
 
• Option 1: Set as target that which is consistently attained by 

80% of the participants. 

 

• 79% of CVs are less than 4% 

 





Setting a target for IQC 
 • Option 2: 

• Set target for analytical precision (Cva) in relation to the within 

subject biological variation (References: Callum Fraser). 

• Within subject biological coefficient of variation (CVi) for PSA = 14.0% 

• (From Carmen Ricós and associates). 
 

• Callum Fraser’s proposals: 

• Desirable performance: CVa < 0.5 Cvi   [ < 7.0% ] 

• Optimum performance: CVa < 0.25 Cvi  [ < 3.5% ] 

• Minimum performance: CVa < 0.75 Cvi  [ < 10.5% ] 



 
Allowable limits of performance (ALP) 

• The goal adopted is such that over 80% of laboratories can 
achieve the performance. 

• This target encourages further refinement of methods 
particularly to achieve the tighter monitoring goals 

• The format of the ALP is ± x from the target value where x 
may be expressed as a percent, an absolute value, or an 
absolute value up to a certain target value and then a 
percent above that value.  
 





Other issues 
• Existence of antibodies to PSA in the serum of 5% of sexually 

active women as well as men with P Ca 
• Heterophilic antibodies will affect PSA assays using the 

respective animal antibody 
• Form of PSA used for calibrations (90:10, 80:20 or 70:30) 
• Matrix of the calibrator (PBS or female sera) 
• Ratio of Free to Total PSA varies in patient samples – assays 

with equimolar reactivity is required 
• Assay architecture (monoclonal/polyclonal or 

monoclonal/monoclonal Abs)  



Thank You 
• Acknowledgements: 
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