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Abstract

The attraction of the simple biochemical concept combined with a clinical requirement for a long-term marker
of glycolic control in diabetes has made hemoglobin Alc (HbAlc) one of the most important assays undertaken
in the medical laboratory. The diversity in the biochemistry of glycation, clinical requirements, and management
demands has resulted in a broad range of methods being developed since HbAlc was described in the late
1960s. A range of analytic principles are used for the measurement of HbAlc. The charge difference between
hemoglobin A0 and HbAlc has been widely utilized to separate these two fractions, most notably found these
days in ion-exchange high-performance liquid chromatography systems; the difference in molecular structure
(affinity chromatography and immunochemical methods) are becoming widely available. Different results
found in different laboratories using a variety of HbAlc analyses resulted in the need for standardization, most
notably in the United States, Japan, and Sweden. Designated comparison methods are now located in these
three countries, but as they are arbitrarily chosen and have differences in specificity, results of these methods
and the reference values and action limits of the methods differ and only harmonized HbAlc in specific
geographic areas. A reference measurement system within the concept of metrological traceability is
now globally accepted as the only valid analytic anchor. However, there is still discussion over the units to be
reported. The consensus statement of the International Federation of Clinical Chemistry (IFCC), the American
Diabetes Association, the International Diabetes Federation, and the European Association for the Study of
Diabetes suggests reporting HbAlc in IFCC units (mmol/mol), National Glycohemoglobin Standardization
Program units (%), and estimated average glucose (either in mg/dl or mmol/liter). The implementation of this
consensus statement raised new questions, to be answered in a concerted action of clinicians, biochemists, external
quality assessment organizers, patient groups, and manufacturers.

] Diabetes Sci Technol 2009;3(3):439-445

Author Affiliations: 'Queen Beatrix Hospital, the Netherlands; ?Department of Clinical Biochemistry, Norfolk and Norwich University Hospital,
Norwich, United Kingdom; and *Department of Biomedical Science and Technology, University of Milan, Milan, Italy

Abbreviations: (ADA) American Diabetes Association, (ADAG) Alc-derived average glucose, (CPRL) central primary reference laboratory,
(CV) coefficient of variation, (DCCT) Diabetes Compliance and Complications Trial, (€AG) estimated average glucose, (EASD) European Association
for the Study of Diabetes, (HbAlc) hemoglobin Alc, (HPLC) high-performance liquid chromatography, (IDF) International Diabetes Federation,
(IFCC) International Federation of Clinical Chemistry, (JDS) Japan Diabetes Society, (NGSP) National Glycohemoglobin Standardization Program,
(POCT) point-of-care testing, (PRM) primary reference method, (PRMS) primary reference measurement system, (SRM) secondary reference material

Keywords: analytic challenge, analytic methods, HbAlc, standardization

Corresponding Author: Cas Weykamp, Ph.D.,, Queen Beatrix Hospital, Queen Beatrixpark 1, 7101 BN BN, the Netherlands; email address
c.w.weykamp@skbwinterswijk.nl

439



