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A decreased life-span of erythrocytes is 

associated with lower concentration of hemoglobin 

A1C (HbA1c). 

The HbA1c concentration is correlated with the 

developmental stage of erythrocytes. 

The most common cause of anemia in endemic 

area of hemoglobinopathy is hemoglobin E disorder. 

Therefore, the possibility of the coexistence of DM 

and hemoglobin E disorder is higher than any other 

type of anemia in Surin province, Thailand. 

The relationship between hemoglobin E 

homozygote (EE) and HbA1c in DM has not been 

previously studied. 

This cross-sectional study was approved by the 
institutional review board and conducted in the diabetic 
clinic at Surin Hospital since January, 2009 to 
December, 2016. Hemoglobinopathies are routinely 
screened in the diabetic clinic at Surin hospital. For the 
laboratory measurements, a blood sample was taken in 
the morning after an overnight fast and there was a test 
for dichlorophenol-Indolephenol (DCIP). Subjects were 
classified into one of three groups; included, negative 
DCIP (N), homozygous hemoglobin (HbEE) and 
excluded hemoglobin E trait (HbEA). In patients with 
hemoglobinopathy hemoglobin typing was compared 
with liquid chromatography. 

HbA1c in each group was compared with fasting 
plasma glucose measured before breakfast. Statistical 
analysis was carried out. Descriptive parameters are 
presented as means with standard deviations, or as 
percentiles. Unpaired T- test analysis was used to 
compare the mean values among the group defined by 
different levels of blood glucose and HbA1c. Gaussian 
regression analysis was used for univariable and 
multivariable analysis. A p-value < 0.05 was considered 
statistically significant. Statistical analysis was carried 
out by using STATA 15.0 software. 

FPG is higher than expected because 
of the artifactually low of HbA1c 
measurement. 

Self monitoring in blood sugar should 
be performed. Diabetic patients with 
hemoglobins E disorder should carefully 
use HbA1c level as an indicator for long-
term glycemic control. 

Diabetic patients with unexpected by 
low HbA1c value should be identified 
hemoglobins variant.

Diabetes mellitus is a frequent disorder 

affecting individuals of all ages. HbA1c has a 

key role in the assessment of glycemic

control in diabetic patients. These results 

clearly demonstrate that there is a 

relationship between the hemoglobinopathy

and HbA1c in adult patients with DM.  

HbA1c concentrations in diabetic patients 

with hemoglobin E disorder was found lower 

than control group when compared to similar 

glycemic control level. 

Objective
This research aims to study 

effect of hemoglobin E 
homozygote on HbA1c level of 
diabetic patients in Surin
Hospital. 
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Figure 1. Histogram of HbA1c - -negative DCIP, -- -- Hb EA, ----Hb EE

HbA1c=5.25+0.014FPG-0.23HbEA-0.70HbEE
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