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I will talk about…

o why outcome? value?

o how to define value?

o link between preanalytical phase and outcomes

o examples

o problems in preanalytical outcome studies

o the way forward



”It is estimated that 70% of all 
medical decisions are based on 
the results of laboratory tests. „



Hallworth MJ. The '70% claim': what is the evidence base? Ann Clin Biochem. 2011;48(Pt 6):487-8.

‘70% claim’

 70% claim is not based on published evidence (data), 
 evidence is not available



The IFCC Task Force on the Impact 
of Laboratory Medicine on Clinical 
Management and Outcomes

Aim:
Evaluate the available evidence, 

Develop the study design for future studies

Hallworth M, et al. Current Evidence and Future Perspectives on the Effective Practice of Patient-Centered Laboratory 
Medicine. Clinical Chemistry 2015:61;589–599 

established in 2012



IFCC TF: Contribution of the 
laboratory to the patient outcome?

 The available evidence is poor

 To obtain the evidence for the contribution of 
laboratory medicine to the healthcare, we need:

 better understanding of the mechanisms by which value is 
added or reduced

 original data,

 well designed clinical studies.

Hallworth M, et al. Current Evidence and Future Perspectives on the Effective Practice of Patient-Centered Laboratory 
Medicine. Clinical Chemistry 2015:61;589–599 



Do we know the contribution of 
preanalytical errors to the value of 
laboratory medicine?

 The objective 
evidence is missing 
for the effect of 
many preanalytical 
errors on the:



Value?
 Clinical value (improvement of health-related outcomes)

 Economical value (cost-efficiency or effectiveness)

Net value = benefit – harm*

*(undesirable effects of testing) 

Hallworth M, et al. Current Evidence and Future Perspectives on the Effective Practice of Patient-Centered Laboratory 
Medicine. Clinical Chemistry 2015:61;589–599 

 Show the increase in benefit (difficult)
 Show a reduction of harm



Epner PL, Gans JE, Graber ML. When diagnostic testing leads to harm: a new outcomes-based approach for laboratory 

medicine. BMJ Qual Saf. 2013;22 Suppl 2:ii6-ii10

Instead of studying the process defects, we 
should focus more on studies that show a 

reduction of harm and cost.

Value-based agenda



We need better 
preanalytical outcome 

studies 

www.promapp.com



Most of the studies so far:

o have been descriptive

o have been reporting process defects without a 
connection to the patient harm/outcome:

• TAT

• sample haemolysis, 

• clotted samples, insufficient quantity of sample, etc…

 Important sources of patient harm are overlooked.

 

Epner PL, Gans JE, Graber ML. When diagnostic testing leads to harm: a new outcomes-based approach for laboratory 

medicine. BMJ Qual Saf. 2013;22 Suppl 2:ii6-ii10



Harms?

 Patient harm due to the laboratory testing

Epner PL, Gans JE, Graber ML. When diagnostic testing leads to harm: a new outcomes-based approach for laboratory 

medicine. BMJ Qual Saf. 2013;22 Suppl 2:ii6-ii10



Appropriate test request helps the 
patient

Lundberg GD. Adding outcome as the 10th step in the brain-to-brain laboratory test loop. Am J Clin 

Pathol. 2014;141(6):767-9.



Why are laboratory tests 
requested?

 diagnosis, monitoring, screening, 
prognosis

 education, 

 to confirm a clinical opinion, 

 to both establish and complete a 
database, 

 insecurity, 

 curiosity, 

 patient or family pressure, 

 peer pressure, 

 pressure from the recent literature, 

 concern for liability (legal requirement), 

 documentation, 

 question of accuracy of a prior result, 

 unavailability of a prior result, 

 hospital policy, 

 personal or hospital profit,

 hunting or fishing expeditions, 

 frustration at nothing better to do (“I don’t 
know what is wrong with this patient—
better get some laboratory tests”), 

 to buy time (“maybe by the time the 
laboratory results come back, I will have a 
better idea what is wrong with this patient 
or the patient may cure herself or himself”), 

 simple availability, 

 ease of doing, 

 “what I learned in residency”

 pure habit.

Lundberg GD. Adding outcome as the 10th step in the brain-to-brain laboratory test loop.

Am J Clin Pathol. 2014;141(6):767-9.





Consequence?

o For the laboratory:
 Unnecessary cost

 Prolonged TAT for STAT tests (less time available)

 Less resources available for other tests

o For the patient:
 Patient anxiety

 Diagnostic errors & patient harm



Misutilization 
of laboratory 
tests leads to 
diagnostic 
errors

Diagnostic errors

omissed diagnosis
(No diagnosis was ever made)

odelayed diagnosis
(The correct diagnosis was made, but not in a timely 
manner)

owrong diagnosis 
(A diagnosis was made, but not the correct diagnosis)

Clinical Excellence Commission, 2015, 

Diagnostic Error: Learning Resource for 

Clinicians, Sydney: Clinical Excellence 

Commission



„Diagnostic error has 

moved to the center 

stage as a critical 

patient safety issue 

and is a matter of 

paramount 

importance for every 

caregiver.”

https://thedoctorweighsin.com/



www.ecri.or

g

Emergency Care Research Institute



Key preanalytical issues identified which require urgent 
harmonization?

Cornes MP, Church S, van Dongen-Lases E, Grankvist K, Guimarães JT, Ibarz M, Kovalevskaya S, Kristensen GB, Lippi G, Nybo M, Sprongl L, Sumarac Z, Simundic 

AM. The role of EFLM WG-PRE in standardization and harmonization of the preanalytical phase in Europe. Ann Clin Biochem 2016;53(Pt 5):539-47 







WG-PRE
Project gruoup: Demand management

Aim: 

oto see what demand management strategies are in use in 
European labs; 

oto see how clinicians see the role of laboratory professionals 
in demand management

Zorica Sumarac Mads Nybo Janne 

Cadamuro
Joao Tiago 

Guimaraes
Michael 

Cornes

Pieter 

Veermersch

Svetlana 

Kovalevskaya

Mercedes Ibarz



Harm is also caused by delays 
in reporting the test results....

 Patient harm due to the laboratory testing

Epner PL, Gans JE, Graber ML. When diagnostic testing leads to harm: a new outcomes-based approach for laboratory 

medicine. BMJ Qual Saf. 2013;22 Suppl 2:ii6-ii10

delayed 
diagnosis



Example 1: Specimen rejection
related harm

 Repeated sampling:
 86.8% of rejected blood specimens led to repeated phlebotomy. 

 13.8% of rejected urine specimens required recatheterization of the 

patient to collect a new urine sample. 

 inconvenience and discomfort for the patient, potential for patient 

complications. 

 Delay in reporting of the results:
 the median specimen processing delay was 65 minutes

 potential for the failure to provide adequate care in a timely manner

 Karcher DS, et al. Clinical Consequences of Specimen Rejection: A College of American Pathologists Q-Probes Analysis of 78 

Clinical Laboratories. Arch Pathol Lab Med. 2014;138:1003-8.



Example 2: The impact of 
centrifugation on ↑ K

 Hemolysis was frequent in sera collected in distant 
primary care locations (↑ K)

 False hyperkalemia may lead to inappropriate admission 
to the hospital and delays due to the need to repeat 
the test. 

 Study lasted six months prior to and after the
intervention

 Intervention: on-site centrifugation.

 Turner HE, et al. The impact of centrifugation in primary care on pseudohypokalaemia: a retrospective evaluation. 

 Ann Clin Biochem 2013;50: 371–3.



Result – a significant decrease in the number of:
 hyperkalemic samples following the implementation (2244 vs. 524; 

P < 0.0001). 
 inappropriate hospital admissions (22 vs. 6 cases). 

Conclusions:
 The centrifugation of serum samples in primary care improves the

sample quality and the integrity of the potassium results
 Also, improvement in patient management and quality of care was 

demonstrated.

 Turner HE, et al. The impact of centrifugation in primary care on pseudohypokalaemia: a retrospective evaluation. 

 Ann Clin Biochem 2013;50: 371–3.

Example 2: The impact of 
centrifugation on ↑ K



Harm is caused by reporting 
the inaccurate test results....

 Patient harm due to the laboratory testing

Epner PL, Gans JE, Graber ML. When diagnostic testing leads to harm: a new outcomes-based approach for laboratory 

medicine. BMJ Qual Saf. 2013;22 Suppl 2:ii6-ii10

missed or 
wrong 

diagnosis



Example 1: liquid citrate tube leads 
to missclassification of DM patients

Juricic  G, Milevoj Kopcinovic L, Saracevic A, Bakliza A, Simundic AM. Liquid citrate acidification introduces significant 

glucose bias and leadsto missclassificatioon of patients with diabetes. CCLM, 2016;54(2):363-71



Juricic  G, Milevoj Kopcinovic L, Saracevic A, Bakliza A, Simundic AM. Liquid citrate acidification introduces significant 

glucose bias and leadsto missclassificatioon of patients with diabetes. CCLM, 2016;54(2):363-71



Juricic  G, Milevoj Kopcinovic L, Saracevic A, Bakliza A, Simundic AM. Liquid citrate acidification introduces significant 

glucose bias and leadsto missclassificatioon of patients with diabetes. CCLM, 2016;54(2):363-71



Example 2: Collection tubes related 
diagnostic error

Lehmann S, et al. Impact of harmonization of collection tubes on Alzheimer's disease diagnosis. Alzheimers Dement. 
2014;10(5 Suppl):S390-S394.e2. 



Example 2: Collection tubes related 
diagnostic error

Lehmann S, et al. Impact of harmonization of collection tubes on Alzheimer's disease diagnosis. Alzheimers Dement. 
2014;10(5 Suppl):S390-S394.e2. 



Example 
2: 
Collection 
tubes 
related 
diagnostic 
error

 Results: 
opredictive values of biomarkers highly 
affected by the type of the collection tube
oclinical effect of tube harmonization
o42% reduction of false-negative diagnoses of 
AD (204/487)
o17% increase in false-positive diagnoses of AD 
(56/330)
ooverall accuracy significantly improved

 Conclusion:
oIn a routine clinical environment, the 
selection of the collection tube makes a major 
difference in AD biological diagnosis.
oThe use of a common collection tube among 
different centers reduces the risk of 
misdiagnosis and incorrect patient 
stratification

Lehmann S, et al. Impact of 
harmonization of collection tubes on 

Alzheimer's disease diagnosis. 
Alzheimers Dement. 2014;10(5 

Suppl):S390-S394.e2. 
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We need better 
preanalytical outcome 

studies 

www.promapp.com

…and studies need to be properly 
indexed in PubMed



The future (outcome based) 
preanalytical studies must aim to ….

… obtain the evidence showing that...

 Reducing the number of unnecessary tests
 Increasing of the number of necessary tests
 Minimizing delays
 Ensuring that accurate results are reported

...leads to the improved patient outcome or reduced 
cost.



A good preanalytical outcome 
study...
 Assess the risk of preanalytical errors

 Focus on the errors that have the highest risk of patient harm

 Define a good study question (PICO):  is the reduction of some 
preanalytical error associated with improved patient outcome
and cost reduction?

 good outcome studies are difficult to do because:
 the association of the intervention and the outcome is not always so 

obvious. 
 the outcome is affected by many other intermediate variables
 data collection and reporting methods are not standardized

but not impossible...



“Healthcare is one of the most complex 
industries in our world. Amid all of the 

pressing priorities, we must remember that 
the elimination of harm to our patients and 

workforce is our foremost moral and 
ethical obligation.”

Gary S. Kaplan, MD, FACMPE

Charles D. Stokes, RN, BSN, FACHE

Co-Chairs of the Leading a Culture of Safety Project

http://safety.ache.org/pledge-and-assessment/



www.preanalytical-phase.org

Thank you!


