
Hemoglobin A1c (Hb A1c): Hb A1c is measured at the Clinical Chemistry Laboratory at Fletcher 
Allen Health Care, an affiliate of the University of Vermont. HbA1c is the most quantitatively 
present complex among the glycohemoglobins. HBA1c is nonenzymatically synthesized in two 
steps forming a stable ketoamine of the hemoglobin complex (SA1c). The Tosoh G7 Automated 
HPLC – HbA1c Variant Analysis Mode uses non-porous ion exchange, high performance liquid 
chromatography (HPLC) and microcomputer technology to measure the HbA1c as a percentage of 
the total amount of hemoglobin present in the sample. Separation is achieved on a TSKgel G7 HSi 
Variant Column using ionic interactions by the cation exchange group on the column resin and the 
hemoglobin components. The hemoglobin fractions (designated as A1a, A1b, F, LA1c+, SA1c, A0 
and H-V0, H-V1, H-V2) are subsequently removed from the column by stepwise elution. Retention 
time is calculated by the G7 Automated HPLC software. The separated hemoglobin components 
pass through the LED photometer flow cell where the analyzer measures change in absorbance at 
415nm. The analyzer calculates the relative percentages of each hemoglobin fraction. The Tosoh G7 
Automated HPLC – HbA1c Variant Analysis Mode is certified by the National Glycohemoglobin 
Standardization Program (NGSP) and the final report it traceable to the Diabetes Control and 
Complications Trial (DCCT). The intra- and inter-assay CVs range from 0.5-0.9% and 0.7-1.6%, 
respectively. <6% HbA1c is considered to be in the normal range. The A1c goal for nonpregnant 
adults in general is <7%.  The A1c goal for selected individual patients is as close to normal (<6%) 
as possible without significant hypoglycemia. 
 
Abnormal Hemoglobins on the Tosoh G7: 
 
There are quite a few hemoglobinopathies that we can get a preliminary identification of on the 
Tosoh G7.   All of these however, need to be confirmed by Hgb Electrophoresis, as the Tosoh G7 
uses HPLC and may of these hgbs can elute at very similar retention times. The 
hemoglobinopathies include Hgb S, C, D, E, G, and fast migrating hgbs such as J.   We will also be 
able to tell if they are present in the heterozygous (trait) or homozygous (disease) state. FAHC 
abnormal results are reported on the following variants:  C, D, E, G, J. 
 
None of the hgbs in the heterozygous state are clinically or hematologically harmful; except that 
Hgb E usually mimics a thalassemic picture causing an increased RBC and decreased MCV.  One 
reason a patient might be interested in knowing about any of these hemoglobinopathies would be 
for genetic, family planning reasons for themselves or their children (2 heterozygotes could pass on 
their hemoglobinopathies to get a homozygote or a double heterozygote – which would be a 
problem). 
 
All of the hemoglobinopathies mentioned except S and C trait impact the accuracy of the Hgb A1C 
result.  The impact will be a falsely decreased Hgb A1C result.   When the Fletcher Allen Chemistry 
Laboratory has any abnormal hgb present other than S or C, they do not report the A1c result. 
 
Elevated Hgb F values: 
We do not generally worry about HgbF values until they are between 4-5% or greater.  The clinical 
importance of an elevated Hgb F varies and needs to be looked at with the rest of that patient’s 
clinical picture.  Some causes of elevated Hgb F levels can be any kind of stress on the bone 
marrow such as certain medications, myelodysplastic syndromes, hemolytic anemias or and disease 
impairing erythropoiesis.   Late pregnancy can also cause slightly elevated Hgb F levels.    
Hereditary persistence of Fetal Hemoglobin (HPFH) and Deta-Beta thalassemia will cause higher 
HgbF levels (greater than 10%).    
 



 












	Hemoglobin A1c at FAHC revised 033108.doc
	HgA1c Tosoh G7 2268_001.pdf

