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The Nordic countries –
5 countries with 25 miljon inhabitants 
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A short political history of the Nordic 
countries



Nordic Reference Interval Project 
(NORIP)  in short

• Project start in 1998, supported by NFKK (Nordic 
Societies for Clinical Chemistry)

• Project group with Pål Rustad, Norway, as leader 
• More than100 laboratories participated

• recruited > 25 reference  persons 
• serum, plasma, EDTA blood, and buffy coat collected, 
• used 5 serum materials to adjust and control calibration
• measured 25 common biochemical measurands

(and complete blood count)
• shared the central cost for the project – appr 350 € per lab
• all samples stored in NOBIDA 

• Data collection and calculations finalized in 2003
• Implementation started 2004



NORIP, Malmö 27/4-2004



Current status of NORIP

Fully implemented in Finland, Norway, 
Iceland and Sweden
Partly implemented in Denmark. Still hesitant 
to some of the proposed reference intervals



NORIP lesson 1

improved traceability
– Improved understanding of traceability of 

laboratory results among the participating 
laboratories

– reference intervals traceable to methods of higher 
order through materials ’CAL’ and ’X’, the 
independent of the measurement procedure.

– material ’X’ still used by laboratories to verify
methods when needed



The use of X 



The use of ‘X’

Evaluation and verification of the 
performance of routine clinical 
measurement procedures
Make routine results traceable to 
common reference intervals for 
the Nordic countries (NORIP 
data)
Laboratories not able to 
reproduce the stated values of X 
– try to find the reason! (together  
with the supplier!)



NORIP lesson 2
Creatinine results for ’CAL’ and ’X’ are 
traceable to ID-MS reference measurement 
procedures
The results from the Jaffé-methods could not 
be easily corrected by a one point calibration
A ’creatinine-free’ serum was developed for 
the laboratories to use as a ’zero-calibrator’
for their methods
Improved agreement of creatinine results
in the Nordic countries since 2004 (ahead
of the NKDEP initiative!)
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NPU system for nomenclature and codes 
used in Denmark and Sweden

NPU01807
P—Creatininium; subst.c.(Jaffé) = ? µmol/l

NPU04998
P—Creatininium; subst.c.(enz.) = ? µmol/l

Two different codes for creatininium in plasma:

NPU04998 should be used for Jaffé-creatinine
after calibration with creatinine free serum! 



NORIP lesson 3

Common reference intervals have 
facilitated 
– publication of laboratory data
– multicenter studies
– for medical staff moving between different 

health care settings
– for the travelling patients



NORIP lesson 4

Better understanding of the difference 
between 
– reference limit and 
– decision limit



NORIP issues today: 
Clinical chemistry

P-Calcium; subst cons: 2.15 – 2.51 mmol/L
Narrow reference interval, achievable with optimal preanalytical
conditions and well controlled methods

P-LDH; cat conc: 105 – 205 U/L (18 - 70 y)
115 – 255 U/L (>70 y)

The IFCC enzyme procedures were not implemented by many 
laboratories in 2001. The calculations based on a subset of the 
material – higher uncertainty? Some laboratories experience 
problems with LDH today

P—Albumin; mass cons: 36 – 48 g/L
36 – 45 g/L
34 – 45 g/L

the traceability of reference limits to CRM470 challenged (but fits 
with current methods)



Haematolgy

No reference measurement procedures
No common reference materials
Maximum allowable bias from consensus for 
haematology instruments calculated as:

2
between

2
within CV  CVx, +250

+/-1% for B–MCV, Erc–MCH, Erc–MCHC, 
+/-2% for B–Hb, B–Erc, B–EVF 
+/-6% for B–Trc and B–Lkc



EQUALIS surveys in haematology
Mean bias per year and method group for platelets
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2009-03-05

EQUALIS EQA surveys in haematology
Mean bias per year and method group for haemoglobin
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NORIP issues today 
Haematology

A minor error in the calculation of 
haemoglobin substance concentration (unit 
mmol/L) will be corrected.
Data on the differential count will be 
published. 



NORIP Lesson 5  

Result from EQA should be used to verify and 
monitor the reference intervals



P—Bilirubin: 5 – 25 µmol/L
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Change reference interval to 4 – 21 µmol/L?
Wait until the situation is stable
Action limits (e.g. neonatal icterus) is more important 
than reference intervals



EQUALIS survey May 2009
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The future
Evaluation of potential limitations of the current 
NORIP reference intervals, e.g. potassium, calcium 
and LDH.
Stored samples in the NOBIDA biobank are available 
to verify reference intervals for new methods 
(bilirubin? enzymes?)
New reference interval projects?
– Children
– Steroid hormones (with reference measurement 

procedures) 
– Myocardial markers (when reference 

measurement procedures are available)



Thank you for the attention

Data from the NORIP available at:
http://www.furst.no/norip/
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