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Roadmap for Harmonization of Clinical Laboratory Measurement Procedures
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Results between different clinical laboratory measurement procedures (CLMP) should be equivalent, within clinically meaningful limits, to enable
optimal use of clinical guidelines for disease diagnosis and patient management. When laboratory test results are neither standardized nor harmo-
nized, a different numeric result may be obtained for the same clinical sample. Unfortunately, some guidelines are based on test results from a
specific laboratory measurement procedure without consideration of the possibility or likelihood of differences between various procedures. When
this happens, aggregation of data from different clinical research investigations and development of appropriate clinical practice guidelines will be
flawed. A lack of recognition that results are neither standardized nor harmonized may lead to erroneous clinical, financial, regulatory, or technical

decisions.

Standardization of CLMPs has been accomplished for several measurands for which primary (pure substance) reference materials exist and/or
reference measurement procedures (RMPs) have been developed. However, the harmonization of clinical laboratory procedures for measurands
that do not have RVIPs has been problematic owing to inadequate definition of the measurand, inadequate analytical specificity for the measurand,
inadequate attention to the commutability of reference materials, and lack of a systematic approach for harmonization. To address these problems,
an infrastructure must be developed to enable a systematic approach for identification and prioritization of measurands to be harmonized on the
basis of clinical importance and technical feasibility, and for management of the technical implementation of a harmonization process for a specific

measurand.
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Reference Primary Secondary
Category measurement (pure-substance) (value-assigned) Examples
procedure reference material reference material®
1 Yes Yes Possible Electrolytes, glucose, cortisol
2 Yes No Possible Enzymes
3 Yes No No Hemostatic factors
4 No No Yes Proteins, tumor markers. HIV
5 No No No Epstein-Barr virus, varicella zoster virus

*More than 1 secondary reference material, with potentially different properties, may be available for the same measurand.
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(A) (B)

Fig. 1. Concept of commutability of results for reference materials with
results for a panel of individual clinical samples. (A) results for com-
mutable reference materials that have the same numeric relationship
between 2 measurement procedures as observed for a panel of pa-
tient samples. (B) results for noncommutable reference materials that
have a different numeric relationship between 2 measurement proce-
dures than observed for the patient samples.
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Fig. 2. Proposed schema for developing method harmonization crite-
ria based on Kenny et al. (31). TE. derived from allowable bias and im-
precision, for the agreement of results among different measurement
procedures.
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Fig. 3. General process for assessing and achieving harmonization
(equivalency) of clinical laboratory measurement results.
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