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How to obtain reliable RIs?

� A reference measurement system for the analyte

� reference materials 

� reference methods

� reference laboratory network 

reduce the measurement uncertainty

implement measurement traceability





How to obtain reliable common RIs?

� A reference measurement system for the analyte

� reference materials 

� reference methods

� reference laboratory network 

� To produce common RIs, the trueness of laboratoies 
verified 
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NORIP Reference Material; NFKK Reference Serum X

RV recalculated according to the target values of Serum X



• AST, ALT, GGT measured in three centers 
• Trueness control materials at three different concentrations  
• Aligned to the expected values assigned by the reference labs
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�� Standardisation of the multicenter study

(1)To obtain test results traceable to the reference 
measurement procedure

(2)To allow each country to run a multicenter study
using the common protocol

Objectives of the IFCC global study-1



�Preanalitik 
�Analitik 
�Postanalitik



�� Worldwide comparison of reference values

(1) To make test results comparable across countries 
through measurement of a panel of sera  

(2) To explore sources of variations*on a global scale
from the aligned results

Objectives of the IFCC global study-2

** Race, region, Race, region, gendergender, age, BMI, lifestyle, age, BMI, lifestyle--related factorsrelated factors



Requirements of the Central Laboratory

• Standardization of the assay

Standard Reference Materials and Trueness Control 
Materials 

• Quality Control

Panel of Sera–5 healthy individuals, each measurement day

• Cross Comparison between centres

Panel of sera–80 healthy individuals, divided into 4, tested 
on 4 separate days



The use of the panel allows highly reliable recalibration of RVs for all analytes



Based on the panel test results, a between-laboratory value conversion scheme
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Multicenter, nationwide RI study for common biocehmical analytes in TURKEY

SRMs and panel of sera used to ensure the traceability
and comparability of the test results in Bursa. 



• Standardization of the assay
Standard Reference Materials, NIST

• Quality Control
Panel of Sera–5 healthy individuals, each measurement day

• Cross Comparison between centres
Panel of sera–40 healthy individuals, divided into 4, tested on 4 
separate days

Measurements
Requirements of the Central Laboratory

As there were no significant differences, we obtained nation-wide CRIs for Turkey.



Using the regression lines, laboratory-specific RIs derived for 
each parameter



Multicenter studies can be organised as -

(1) Only the central laboratory is to analyse all the samples from 
all the participating laboratories (simpler, more reliable results) 

(2) Each participating laboratory is to analyse its own samples 
(more complex planning)

Biochemia Medica 2016;26(1):5-16 
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Dokuz Eylül Univ.,
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Mersin,n=230
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Dicle Univ, Diyarbakır, 
n=240

OrduUniv.,Ordu
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Multicenter, nationwide RI study for hematological parameters in TURKEY

. The EDTA blood samples analyzed within 2 hrs in the participating labs 

as an example of the 2.option



Celal Bayar Univ., 
Manisa,

Dokuz Eylül Univ.,
İzmir

Medical Park Hospital,
Antalya Mersin Univ,

Mersin

Harran Univ, Urfa, 
Dicle Univ, Diyarbakır, 

OrduUniv.,Ordu
Karadeniz T.Univ., 
Trabzon

Atatürk Univ., 
Erzurum

İstanbul  FSM Hosp.
İstanbul,(Blood panels) Uludağ Univ.,

Bursa

Keçi Ören Hosp,
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Selçuklu Univ.,
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Panel of EDTA blood prepared in a single centre, distributed to all the
centers within 12 hrs. All the labs measured the samples

There is no SRM for most of the hematological parameters
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The results of ANOVA 

Panel test results Volunteer test results

Male
Female

there was no difference among the participating labs



vv
60 70 80 90 100 110

MCV fL

A:Bursa

A:Ordu

A:Konya

A:Urfa

A:Diyarbakir

B:Manisa

B:Izmir

B:Ankara

B:Trabzon

B:Erzurum

S:Antalya

S:Mersin

(247)

(122)

(122)

(98)

(112)

(114)

(94)

(213)

(181)

(224)

(66)

(112)
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* between-lab SDR after excluding Mersin

The results of ANOVA 

Panel test results Volunteer test results

the data to be combined and CRIs to be derived



refers to the use of the CRIs across different platforms and/or 
assays for a specified analyte





A checklist approach  

Plan for the implementation of adult and pediatric CRIs



Conclusions

• Common reference intervals are of great interest 

• Need for standardized multicenter studies

• Traceability is the most critical issue

• Comparability of the laboratories  

• Harmonization of RIs; direct studies, consensus 
procedure including indirect studies 
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