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� Achieving interlaboratory agreement of enzyme activity 
measurements remains one of the most problematic 
standardization efforts in clinical chemistry.

� In order to achieve this goal, an approach is needed that would 
provide a reliable transfer of the measurement values of an 
uppermost recommended reference procedure to methods 
which are routinely used in the laboratories.

� Such a structure is presented by the “Reference System”
[reference procedures, reference materials, reference 
laboratories]





ISO 18153:2003



Which is the 
situation 12 years 

later?



JCTLM database
Enzymes reference measurement procedures

----------Cholinesterase

----------Lipase

Clin Chem Lab Med 2002;4040:743-48LDH

Clin Chem Lab Med 2002;4040:734-38GGT

Clin Chem Lab Med 2002;4040:635-42CK

Clin Chem Lab Med 2002;4040:725-33AST

Clin Chem Lab Med 2006;4444:1146-55Amylase

Clin Chem Lab Med 2002;4040:718-24ALT

Clin Chem Lab Med 2011;49:1439-46ALP

ReferenceEnzyme



JCTLM database
Enzymes reference materials (1)

420 U/L ±4ReCCSJC ERM 20327

333 U/L ±4ReCCSJC ERM 20327

1.68 μkat/L ±0.07

1.74 μkat/L ±0.05

9.1 μkat/L ±0.3

3.09 μkat/L ±0.07

Cert. Value ±
uncertainty

IRMM

IRMM

IRMM

IRMM

Producer

human heart

recombinant

human pancreas

pig heart

Source

AD455/IFCC

AD457/IFCC

AD456/IFCC

AD454/IFCC

Material code

CK

AST

Amylase

ALT

ALP

Enzyme

IRMM: Institute for Reference Materials and Measurements, European Union
ReCCS (Reference Material Institute for Clinical Chemistry Standards), Japan



JCTLM database
Enzymes reference materials (2)

398 U/L ±5ReCCSJC ERM 20327

8.37 μkat/L ±0.12

149 U/L ±1

1.90 μkat/L ±0.04

Cert. Value ±
uncertainty

IRMM

ReCCS

IRMM

Producer

human 
erythrocytes

pig kidney

Source

AD453/IFCC

JC ERM 20327

AD452/IFCC

Material code

LDH

GGT

Enzyme

IRMM: Institute for Reference Materials and Measurements, European Union
ReCCS (Reference Material Institute for Clinical Chemistry Standards), Japan



JCTLM database
Enzymes reference measurement services

CIRME, Italy; Instand and RfB-DKL, Germany; LREC, SpainLDH

CIRME, Italy; Instand and RfB-DKL, Germany; LREC, SpainGGT

CIRME, Italy; Instand and RfB-DKL, Germany; LREC, SpainCK

CIRME, Italy; Instand and RfB-DKL, Germany; LREC, SpainAST

RfB-DKL, Germany; LREC, SpainAmylase

CIRME, Italy; Instand and RfB-DKL, Germany; LREC, SpainALT

CIRME, ItalyALP

Service providersEnzyme
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CK



LDH





Amylase



Percentage of Italian laboratories using 
methods traceable to IFCC reference methods
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Cholinesterase



Why are we still not there? 

� Legislation

� Industry
� Profession 



Legislation

� IVD Directive 98/79 gives only generic 
indications on traceability (and the new 
version will not improve this part)

� JCTLM lists have no legal value, are just one 
of the possible higher order reference, not 
THE reference

� Accreditation programs not active in Italy and 
do not specifically require traceability to 
JCTLM reference system



Industry

� Some requirements (e.g. P5P in transaminases
reagents) are more difficult to fulfill

� In absence of mandatory requirements and of clear 
requests from the profession they have no interest in 
new investments in a “mature” field

� No perception of a competitive advantage in offering 
IFCC traceable enzyme results

� To fulfill the request of a global market most of them 
continue to offer different reagents for the same 
enzyme



Profession

� The advantages of standardization are not 
fully perceived, nor by laboratorians, neither 
by clinicians

� Changes require efforts: new reference 
intervals, explanations to clinicians and 
patients, etc..

� Instead of requesting manufacturers to 
change, most of us just waits for the new 
proposals from industry



How to complete the standardization 
in clinical enzymology?

� Some ideas
� Collaboration with clinicians to make them aware of the 

importance of standardized results (as for creatinine, 
cholesterol or HbA1c) inserting standardization 
requirements into clinical practice guidelines

� New EQAS using commutable materials with reference 
method assigned value and evaluation of laboratory’s 
performance as bias from the target

� Development of common reference intervals only for 
standardized methods

� Ask manufacturers to abandon old fashion methods 
and to promote only the standardized ones



Conclusions

� The reference measurement systems is 
almost complete (only ALP reference material 
is still missing an Lipase is on the [long] way) 

� Unfortunately still only a minority of clinical 
laboratories is adopting standardized 
methods (at least in Italy)

� The challenge now is to transform a 
theoretical design in an real advantage for the 
patients’ care



Thank you!


