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Obtaining Reference Intervals of HbAlc by Immunoturbidimetry

Jae-Sub Kim, Ki-Hyun Park, Sun-Woo Yu, and Bum-Hee Lee

Department of Laboratory Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University School
of Medicine, Seoul 110-746, Korea

HbAlc is the major fraction of glycated hemoglobin, and used primarily to identify the average plasma
glucose concentration over prolonged periods of time, mostly 2-3 months. It is used as markers for the
diagnosis and monitoring of diabetic patients and increasingly used a marker in health screening check up
for general populations. In this study, HbAlc was measured with Cobas integra 800 (Roche Diagnostics,
Mannheim, Germany), using immunoturbidimetry principles. We established the reference interval for HbAlc
with Cobas integra 800 and evaluated its significance. The study subjects were 36,140 (male 57.5%, and
female 42.2%) who visited the Health Promotion Center of a tertiary care center in Seoul for health checkup
from January to September, 2008. HbAlc levels were measured with immunoturbidimetric method. Statistical
evaluation was done with SPSS. Comparison between male and female was checked with Mann-Whitney
test, and among age groups with Kruskal-Wallis test. Reference interval for HbAlc was from 4.8% to 6.1%.
There was no significant difference between male and female with Mann-Whitney test (P=0.539). There was
significant difference among age groups with Kruskal-Wallis test (P<0.05). Reference interval for HbAlc
with Cobas integra 800 was 4.8~6.1%, which was different from conventional one, 4.4-6.4%. Establishment

of reference interval for each principle is needed.
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Table 1. Comparison of HbAlc values and reference intervals according to gender

HbAlc (%)
Sex N - P-value
Mean + SD Reference intervals*
Male 20894 5.31 + 0.252 48 - 6.1
Female 15246 5.30 + 0.248 48 - 6.1 0.539
Total 36140 5.31 + 0.251 48 - 6.1
* Reference intervals of HbAlc was determined by the 2.5th and 97.5th percentiles of the underlying distribution of reference
values.
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Fig 1. The distribution of HbAlc value in health check-up
group by Cobas Interga 800
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Table 3. Comparison of HbAlc values and reference intervals according to age group

HbAlc (%)

Age groups N Mean + SD Reference intervals* Pvalue
20-30 1559 5.19 + 0.197 4.9 - 6.1
31-40 13733 5.26 + 0.231 48 - 6.1
41-50 14988 5.32 + 0.254 48 - 6.1
51-60 5860 5.41 + 0.261 4.8 - 6.0
Total 36140 5.31 + 0.251 4.8 - 6.1 <0.05

* Reference intervals of HbAlc was determined by the 2.5th and 97.5th percentiles of the underlying distribution of reference

values.
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