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Hierarchy of Models for setting Analytical Quality

 1999 Stockholm Conference:    Strategies to 
set Global Quality Specifications in Laboratory 
Medicine

 Over 100 participants from 27 countries 

 Main outcome - agreement that the hierarchy 
be applied to set analytical quality 
specifications. 

 15 years on: quality expectations were 
found to be too ambitious considering 
performance of most tests. 

 In 2012, Ken Sakaris described how the 
Stockholm hierarchy could be applied to 
setting clinical decision limits.



Alert Threshold Evidence Ranking System

Evidence Level

Decided by:

a. Laboratories and 
Clinicians

b. Clinicians c. Laboratories

1. Derived from clinical 
outcome studies

Highest rank

2. Recommended by 
professional bodies

3. Median thresholds from 
surveys

4. Reported by individual 
institutions

Lowest rank

 2016: Two-dimensional alert threshold 
evidence ranking system created, inspired by 
Ken’s application of the hierarchy.

 1st Dimension: Four evidence levels based on 
where the threshold evidence was sourced 
from.

 2nd Dimension: Each evidence level has three 
subcategories, based on who the thresholds 
were derived by.



Why do we need test specific literature reviews?

 A systematic review of alert 
threshold evidence has already 
been done.

 However, the search terms were 
exclusively laboratory 
terminology.

 We (the RCPA-AACB working party) believe there may be relevant published outcome studies that 
do not use laboratory terminology.

 Test-specific literature searches can target specific outcome measures.



Critical Appraisal of Outcome Studies

 Studies that measure the harm associated with high 
risk results can only be observational.

 Retrospective studies are quicker and cheaper than 
prospective studies.

 The quality of a study is dependent on the rigour of 
it’s design.

Types of Outcome Studies



Critical Appraisal of Outcome Studies

 Comparison groups:
 Exposure group – sample of patients with a result exceeding 

the alert threshold

 Non-exposure (control) group – sample of patients whose 
result does not exceed the alert threshold

 Follow both groups forward in time, monitor for an occurrence 
of the outcome.

 Are both groups similar with respect to other important determinants of outcome?
 Investigators should document the characteristics of all subjects, and either:

 demonstrate the comparability of the groups, or 

 use statistical techniques to adjust for differences between the groups.



Critical Appraisal of Outcome Studies

 Were exposures/outcomes measured the same way for 
both groups?
 Surveillance bias: clinicians may search more diligently for 

disease in exposed patients.

 Mortality is not subjective.

 Was the time period for follow-up appropriate?
 Critical risk results indicate an imminent risk of serious harm.

 Monitoring for outcomes for a month or year post exposure  does not determine “imminent” risk.

 Can the outcome be reasonably attributed to a laboratory result that was measured months ago? 



Critical Appraisal of Outcome Studies

 Is the temporal relationship correct?
 We should be sure that the study subjects did not have the 

outcome of interest until after the exposure.

 Is there a dose-response gradient?
 The outcome is more likely attributable to the exposure if – a rise in the quantity or duration of the exposure 

corresponds with a rise in the risk of the outcome.



Critical Appraisal of Outcome Studies

 How strong is the association between exposure and 
outcome?
 Association is typically measured as a risk ratio (relative risk) 

or an odds ratio.

 RR (or OR) > 1 = an increase in risk of harm associated with 
the exposure

 RR (or OR) < 1 = a reduction in risk

 Observational studies are prone to bias and confounding 
factors, thus higher RR (or OR) values are needed (compared 
to RCTs) to confirm a true association.



Critical Appraisal of Outcome Studies

 How precise is the estimate of risk?
 Confidence intervals should be calculated  for the risk 

estimate.

 The lower limit of the interval provides a minimal estimate of 
the strength of the association.

 Which clinical setting are these results applicable to?
 Need to consider whether the study population is representative of the general population.
e.g., in relation to morbidity, age, race, treatments, exposures.

 May need to specify the clinical setting in which the thresholds can be used.



Critical Appraisal of Outcome Studies

 What is the clinical significance of the risk?

 Is this a high risk result?

These are questions 
for the working party



Take Home Messages

 Outcome studies are regarded the best source of evidence for deciding alert thresholds.

 Critical appraisal of outcome studies is required to confirm the quality of the study design and 
findings.

 Clinical guidelines for the management of disease associated with high risk results may provide 
key information for deciding alert thresholds, especially when high quality outcome study 
evidence is lacking. 
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