
مروری بر تمایز بین فاصله مرجع و محدوده تصمیم گیری بالینی
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 What is normal range?

 Who is healthy?

 Who is at higher risk for developing adverse clinical outcomes?

 Who is patient?

 Who should undergo further diagnostic tools or be re-examined at

later follow-up?

 Who should receive medical intervention?

 Who should be treated?

 For whom should the dose be re-adjusted?
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1. Reference Intervals (RIs): مرجعفاصله

2. Clinical Decision Limits (CDLs): بالینیگیریتصمیممحدوده
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2.5% 97.5%

Central 95%

0.5% 99.5%

Central 99%

5.0% 95.0%

Central 90%
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Mean

Central 95%
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Men: 301.2 mg/dL

Women: 184.2 mg/dL
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 Clinical Decision Limits (CDLs) are associated with a significantly

higher risk of adverse clinical outcomes.

 CDLs are mainly based on clinical outcome studies (e.g. prospective

cohort studies, clinical trials, and systematic review/meta-analysis)

and recommended by guidelines and consensus with different grade

of evidence.
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Reference Interval

for total population:

3.9-5.7 mmol/L OR

70.2-102.6 mg/dL
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 Firstly, based on reference intervals from healthy men, serum level of

<4.0 µg/L was introduced as a normal range for PSA in the 90s.

 It was found that some asymptomatic men with a serum level of

<4.0 µg/L were at higher risk of prostatic adenocarcinoma, especially

younger ones that aged 40-50 years.

 Now, based on clinical outcome studies, several guidelines

recommended clinical decision limits (CDLs) for PSA level with

different cut-points that specified for different age-groups.

 Importantly, most of the CDLs cut points of PSA are lower than

upper limit of reference intervals that previously obtained.

 This scenario has been repeated for most other tumor markers.
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Two lower and upper values for defining a 

statistical interval 

Generally only one value for defining a 

clinical threshold 

A biological characteristic

of the general population

A decision regarding a

clinical condition (diagnostic, therapeutic, etc)

Optimizing specificity for healthy population
Optimizing sensitivity for diseased population 

rather than specificity

Based on distribution in the reference 

population

Based on Clinical outcome studies, guidelines 

and consensus values, ROC curves, predictive 

values

Most prominent experts were Laboratory 

experts 
Most prominent experts were clinicians

There is well-defined standard consensus The standard consensus Still to be developed
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* Distinguishing reference intervals and clinical decision limits–A review by the IFCC Committee on Reference Intervals and 

Decision Limits. Critical reviews in clinical laboratory sciences. 2018.



 The CLSI guideline EP28-A3c states that “To avoid confusion, the working group

encourages laboratories to report either decision limits or RIs, but not both, with a

clear indication of which has been used”.

 The standard also states that “When decision limits determined by national or

worldwide consensus exist, these limits, rather than RIs, should be reported,” thus

prioritizing the preference for CDLs over RIs. (Lipid parameters, glycemic

indices, tumor markers, etc.)

 Values of the CDLs or RIs are recommended to report in a column entitled

“Reference”, not “Reference Interval”.
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 Development of national guidelines for the clinical decision limits with the

participation of laboratory experts.

 Effective working relationship between physicians and laboratory experts.

 Standardization of clinical decision limits and reference intervals.

 Development of national guidelines for reporting and interpretation of laboratory

results.
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