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MY THEME  : WITHOUT DATA YOU ARE 
JUST ANOTHER PERSON WITH AN 

OPINION 
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Clinical 

Lab Lab 

RISK ‘OWNERS’ IN THE THREE STAGES OF QUANTITATIVE MEDICAL TESTING 

Lab and 
Manufacturer 



SO WHERE IS THE DATA TO 
SUPPORT THIS PROPOSED RISK 

PROFILE ACROSS THE THREE 
STAGES OF MEDICAL TESTING ? 



RISK OF ANALYTICAL ERROR IN QUANTITATIVE TESTING 

If you use a ‘kit’ from a major manufacturer and use 
the Westgard Rules then the risks of error are : 

 

p = 0.0013                               p = 0.0228                            p = 0.02282 = 0.0005  

p = 0.0006 

MEDIAN RISK OF 
ERROR IN  
QUANTITATIVE 
MEASUREMENT  
p = 0.00095 
     0.0001 
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Risk of Preanalytical Errors 
Data from King Edward Memorial 

Hospital,  
Perth, WA  

p = 0.00012 to 0.00017       
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KIMMS 2012 SUMMARY 
Preanalytical – part 1 



KIMMS 2012 SUMMARY 
Preanalytical – part 2 



KIMMS 2012 SUMMARY 
Postanalytical 



DATA TO SUPPORT THE PROPOSED RISK 
PROFILE ACROSS THE THREE STAGES OF 
MEDICAL TESTING ……. THREE POINTS ! 



SO IT LOOKS LIKE THESE EVENTS ARE NOT A RARE AS WE THOUGHT  ?  …… 
 
 
 
For context, it helps to understand that the most widely quoted estimate of preventable 
patient harm — 44,000 to 98,000 deaths and one million injuries annually — was probably 
low. That estimate caused an uproar in a 1999 Institute of Medicine (IOM) report. Today, it 
seems conservative. The IOM total was based on studies conducted in hospitals in the mid-
1980s. Recent research by the HHS Office of the Inspector General (OIG) and others has 
found a much higher rate of harm.  
A Medicare patient today has a one-in-seven chance of suffering harm in the hospital, 
                         (p = 0.14)  
a risk about four-to-seven times greater than in the IOM report. Moreover,  
nearly 9 out of 10 incidents are never reported, the OIG concluded, even including incidents 
that led to patient deaths.  
“If you measure all-cause harm, you find it in  
about one-third of patients,“    (p=0.33)  
says the University of Utah's Dr. David Classen, lead author of a 2011 study that appeared in 
Health Affairs.  
USA population = 313,914,040  
therefore ‘Risk of Injury’ in a USA hospital = 1 million/313 million           (p= 0.003) 
or ‘Risk of harm leading to death’ = 0.098 million/313 million                  (p = 0.0003) 
 



WHAT IS LIMITING OUR ABILITY 
TO COLLECT DATA ? 

1 : THE RELIANCE UPON PERSONAL 
COMPETANCE AND VIGILANCE. 

 

2 : THE STATISTICS OF RARE EVENTS 
IS THE INSURMOUNTABLE LIMIT. 

 



WHAT IS LIMITING OUR ABILITY 
TO COLLECT DATA ? 

THE RELIANCE UPON PERSONAL 
COMPETANCE AND VIGILANCE IS ONE 

MODIFIABLE LIMIT. THE 
MODIFICATIONS INCLUDE ADOPTION 

OF ‘FAIL SAFE’ PROCEDURES AND 
GREATER ‘IT’ MONITORING OF CRITICAL 

ACTIVITIES 
 

THE STATISTICS OF RARE EVENTS IS THE 
INSURMOUNTABLE LIMIT. 

 



In our ‘backyard’ OLD WAYS must 
give way to NEW WAYS 

Governance of preanalytical 
variability: Travelling the right 
path to the bright side of the 
moon? 

Giuseppe Lippi : Istituto di Chimica e Microscopia Clinica, Dipartimento di Scienze 
Morfologico-Biomediche, Università degli Studi di Verona, Ospedale Policlinico G.B. 
Rossi, Piazzale Scuro, 10, 37134-Verona, Italy 
 Clinica Chimica Acta Volume 404, Issue 1, 6 June 2009, Pages 32–36 

 

http://www.sciencedirect.com/science/journal/00098981
http://www.sciencedirect.com/science/journal/00098981
http://www.sciencedirect.com/science/journal/00098981
http://www.sciencedirect.com/science/journal/00098981
http://www.sciencedirect.com/science/journal/00098981
http://www.sciencedirect.com/science/journal/00098981/404/1


Statewide Pathology 
IT … When? 

Cert III is coming  

PATHFINDER   

KIMMS   

DUTY SCIENTIST   

Statewide Pathology 
IT … When? 

QPULSE NC 
REPORTING and CA  
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Depends on  
Examiner 1, 
2,3 or 4 

PROPOSED RISK PROFILE ACROSS THE THREE STAGES OF SUBJECTIVE MEDICAL TESTING 



SUBJECTIVE PATHOLOGY TESTING  
1674 :English Physician, Thomas Willis, Coins the Term 

'Diabetes Mellitus' due to the Sweetness of Diabetic Urine  

2013 



Introduction to NATA Tech Note #17 : Subjective Testing  

What does a Qualitative Medical Test  involve ? 

• Sample preparation 

• Placement in front of an expert 

• Expert responds with an output opinion 

• That opinion is compared with experience 
from similar specimens 

• A  probability is calculated 

• That probability along with an interpretative 
guide is printed onto a report 



How To Assess Microscopists Objectively ? 
Suppose we want to assess a microscopist’s performance we 

could do this by presenting them with 500 slides from a 

reference slide set for which there are ‘expert consensus’ 

classifications as shown in the Table. We could then look at how 

that microscopist performed versus the ‘expert classifications’ 



How To Assess Microscopists Objectively ? 

Use the Chi Squares Test 



NATA Tech Note 17 : Subjective Testing 

But the Chi Squared approach does not satisfy the 
requirements in : Section 5.2 

 

 Probability of Detection 
 

 Potential Error Rates – there are two 

the False Negative Rate 

and  

the False Positive Rate ) 

These can be derived from our microscopists study 
without any modification provided  we look at the data 

more closely and use the formulae given on  

page 12 of TN #17 

 

 



Analyze the Microscopist’s 

slide classifications …. 







RISK OF ERROR IN QUALITATIVE TESTING 

HERE ARE FIVE TISSUE SLIDES AND FIVE 
HAEMATOLOGY SLIDES – WHAT ARE THEY ? 

THE POSSIBILITIES ARE 

PANCREAS : LIVER : KIDNEY : LUNG : TESTES : 
NEUTROPHIL : EOSINOPHIL : BASOPHIL : MONOCYTE 

Record your answers on the card : 

 

 

 



H: basophil 



G : eosinophil 



C : kidney 



B : liver 



D : lung 



I : monocyte 



F : neutrophil 



A : pancreas 



E : testes 



J : monocyte 



Results from my Real Survey 



Weakness of my study – did not put in a slide of a tissue that was not on the list 
with the option on the survey – ‘Tissue type not on the list of options’. If that had 
been there then I could have calculated all the requirements of Technical Note 17 



WHAT IS LIMITING OUR ABILITY 
TO COLLECT “REAL DATA” ? 

THE STATISTICS OF RARE EVENTS IS 
THE INSURMOUNTABLE LIMIT. 

 



The classic Poisson example is the data set of Ladislaus von Bortkiewicz (1898), for 
the chance of a Prussian cavalryman being killed by the kick of a horse. Ten army 
corps were observed over 20 years, giving a total of 200 observations of one corps 
for a one year period. The period or module of observation is thus one year. The 
total deaths from horse kicks were 122, and the average number of deaths per 
year per corps was thus 122/200 = 0.61…… Here, then, is the classic Poisson 
situation: a rare event, whose average rate is small, with observations made over 
many small intervals of time. 
 

Simeon-Denis 
Poisson 1781-
1840 





ANOTHER CANDIDATE STATISTICAL 
MODEL IS THE  

ZERO INFLATED POISSON (ZIP) 
DISTRIBUTION 



N = 100 counties 



CONCLUSION – OUR 
HAEMOLYSIS RATE PROFILE IS 
PROBABLY ‘ZERO INFLATED’ 

Poor fit 

Good fit 



Whatever the model … all risks … positive 
and negative when summed together must 

equal ONE ! 
The real way ahead for TOTAL RISK 

ANALYSIS is to adopt the Bayesian Network 

approach ….. 



Risk (Probability) that any child in the community has 
all five ‘adverse’ factors =  
0.75 * 0.89 * 0.40 * 0.18  

= 0.05 



CONCLUSIONS 
• The ‘risk and harm’ literature has so many different types of reports in it you 

can almost certainly find one  to support any personal (subjective) opinion 

• Nevertheless there are serious causes for concern 

• Pre and Post analytical risk rates are higher than I anticipated (KIMMS) 

• Risks in Quantitative analytical testing are very low 

• Risks in Qualitative analytical testing are ‘unknown’ and untested in any 
meaningful study to date 

• Risk data collection in any healthcare setting only makes sense if there is a 
model risk profile to test it against. (A HYPOTHESIS !) On first inspection the 
Poisson and Zero Inflated Poisson Distributions appear to be good starting 
candidates because there is a body of understanding of  comparable 
processes in nature, epidemiology and production engineering. 

• When related events are involved the a Bayesian Network is the way to go. 

• Because adverse events are numerically rare the data collection needs to be 
automated wherever possible. The reliance upon ‘self reporting’ of adverse 
events will inevitably lead to under reporting of the ‘numerator’, unreliable 
estimation of the ‘denominator’ and the calculation of a distorted statistic. 

• Once we have completed targeted data collection and analysis we can then 
embark on evidence based Quality Improvement. 

 

 



Thank you for                              your attention  


