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Over the past few decades hemoglobin A1c (HbA1c) has be-
come a targeted measurement in the management of diabetes 
mellitus (DM). Its pivotal role derives from its use in reports of 
major outcome studies, including two major multicenter ran-
domized control trials: the Diabetes Control and Complica-
tions Trial (DCCT) and the United Kingdom Prospective Dia-
betes Study [1-3]. HbA1c levels can be directly related to the 
risk of developing microvascular complications in both type 1 
and type 2 diabetes.
 The use of HbA1c for the diagnosis of diabetes was suggested 
as early as the mid-1980s [4], but concerns regarding its avail-
ability and lack of assay standardization prevented its use for 
diagnostic purposes. In 2009, an international expert commit-
tee recommended that HbA1c be introduced into the diagnos-
tic criteria for DM at a cutoff level of ≥6.5% [5]. This recom-
mendation was adopted by the 2010 American Diabetes Asso-
ciation (ADA) and more recently by the 2011 World Health 
Organization [6,7].
 The association between high glucose levels and diabetic 
retinopathy has been the basis for the diagnosis of diabetes. 
The DETECT-2 analysis pooled data on retinopathy and blood 
glucose levels from over 44,000 participants across five coun-
tries and found that HbA1c is as good at predicting diabetic 
retinopathy as either fasting or 2-hour plasma glucose and that 
the diagnostic threshold of ≥6.5% is appropriate [8]. The diag-
nostic accuracy of this proposed HbA1c cutoff for detecting 

diabetic retinopathy has also been tested in an independent 
Korean population cohort study [9]. In this study, the preva-
lence of retinopathy was very low until the HbA1c reached 
6.5% to 6.8%. In addition, the optimal HbA1c cutoff for de-
tecting diabetic retinopathy was 6.6% as determined by receiv-
er-operator characteristic curve analysis. Indeed, this accuracy 
was similar to the ADA-proposed HbA1c threshold of 6.5%.
 There is no doubt that HbA1c has advantages as a diagnos-
tic test. HbA1c is a stable indicator of chronic hyperglycemia 
and offers a potentially easier, nonfasting, and therefore more 
acceptable test. Furthermore, there appears to be less intrain-
dividual variation and greater preanalytical stability with 
HbA1c than glucose testing. Nevertheless, the role of HbA1c 
for diagnostic purposes is still the subject of much debate [10-
12]. Some of the major arguments against its use include that 
HbA1c may vary with age and between ethnic groups, inde-
pendent of glycemic control. For instance, blacks and younger 
individuals are more likely to receive a diagnosis of diabetes 
using HbA1c than using fasting glucose testing [13]. In addi-
tion, HbA1c is more expensive than plasma glucose testing, 
which may preclude its use in many low-cost settings.
 Accumulating evidence for the diagnostic yield of HbA1c 
indicates that it will detect a different population as having dia-
betes than will plasma glucose testing [12]. A study in the Unit-
ed States comparing the diagnostic rates showed that a HbA1c 
of 6.5% categorized the fewest individual as having diabetes 
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(5.2%) than did either the fasting plasma glucose (7.1%) or the 
2-hour plasma glucose (15.4%) [14]. In a Korean population 
cohort converted to a DCCT-aligned assay, the sensitivity of a 
6.5% cutoff for detecting diabetes by oral glucose tolerance test 
(OGTT) criteria was only 52.3% with a 96.8% specificity [15]. 
This raises concerns that overreliance on the proposed HbA1c 
criterion for the diagnosis of diabetes could lead to delayed di-
agnoses, most probably in patients with early diabetes [9].
 Numerous factors related to erythrocyte lifespan could affect 
HbA1c levels because HbA1c itself is not a direct measure of 
glycemia but is instead a measure of the proportion of hemo-
globin proteins that are bound by glucose. Any process that re-
duces the average age of erythrocytes (i.e., acute blood loss and 
hemolysis) will lower HbA1c, while any increase in the age of 
erythrocytes will increase HbA1c [12]. Accordingly, iron defi-
ciency anemia, which reduces erythropoiesis, is generally 
known to increase HbA1c levels. Analysis of 10,535 adults in 
the National Health and Nutrition Examination Survey III who 
did not have a history of diabetes revealed that 13.7% of women 
had iron deficiency. Iron deficiency in women was associated 
with a 40% greater odds of a HbA1c ≥5.5% but was not associ-
ated with an increased likelihood of a HbA1c ≥6.5% [11,16].
 In this regard, the article by Son et al. [17] provides clinical-
ly relevant information when interpreting HbA1c levels in pa-
tients with anemia, given that anemia is one of the most com-
mon situations that can affect erythrocyte lifespan. They en-
rolled 112 anemic cases and 217 age- and gender-matched 
nonanemic controls who were suspected of having diabetes 
and who underwent an OGTT and a standardized HbA1c test. 
Acute blood loss, hematologic malignancies, and chronic renal 
failure cases were excluded in this study, and no patients had 
rare causes of anemia such as hemolysis or hemoglobinopathy. 
They found, with borderline significance, that patients with 
anemia tended to have a higher mean HbA1c level than did 
patients without anemia. Interestingly, these differences were 
observed only in patients with prediabetes (5.9%±0.7% vs. 
5.6%±0.4%; P=0.08) or diabetes (7.3%±1.5% vs. 6.9%±1.2%; 
P=0.06) but not in patients with normal glucose levels. The 
specificity of a HbA1c threshold of ≥6.5% for detecting OGTT-
defined diabetes was significantly lower in the anemic group 
than in the nonanemic group (81.1% vs. 93.9%; P<0.05), which 
means that the false positive rate reached about 20% in the ane-
mic group when using a HbA1c ≥6.5% for a diagnostic thresh-
old. The study did not evaluate the specific cause of anemia and 
had limited statistical power to demonstrate the differences in 

HbA1c levels between the study groups. Nonetheless, the work 
by Son et al. [17] extends previous findings indicating that the 
diagnostic accuracy of HbA1c could be affected by the presence 
of anemia.
 Based on the results from these studies, HbA1c is a conve-
nient new measure for diagnosing diabetes. Clinicians should 
determine the suitability of HbA1c for diagnostic purposes in 
their specific setting with consideration of the various epide-
miologic factors and conditions that can affect its measure-
ment.
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