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Abstract

Diabetes is a major health problem worldwide including Thailand. In some cases,
additional HbA 1c testing was ordered that required blood collection again affecting satisfactions
of patient. Therefore, this study aimed to compare the level of HbAlc in EDTA blood and
lithium-heparinized blood measured by boronate affinity chromatography method using the
BioHermes AlcChek Pro analyzer. Ninety left-over lithium-heparinized blood samples which
had been taken simultaneously with routine EDTA blood for HbAlc determination of the same
patients with HbA1c level of 4-14% were used. Comparative analysis of HbA1c level showed no
difference between HbAlc level for EDTA blood and lithium-heparinized blood (p = 0.539,
Mann-Whitney U test; mean * SD of 7.23 *+ 1.95 and 7.35 * 1.92, respectively). For the Bland
Altman analysis using an allowable error limit of * 10%, it was found that differences of all 90
samples were within the acceptable range. The results of linear regression analysis showed that
HbAlc levels in both blood samples were significantly correlated (R = 0.962, p < 0.001;
Y = 0.365 + 0.966X). In conclusion, lithium-heparinized blood sample can be used instead of
EDTA blood for HbAlc assay with BioHermes AlcCheck Pro analyzer.
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Table 1 HbA1c levels in EDTA blood and lithium-heparinized blood (n = 90)

HbA1c (%)
Tight controlled Good controlled | Poorly controlled
Parameters Total (n=90)
diabetes (n=30) diabetes (n=30) diabetes (n=30)
EDTA LH EDTA LH EDTA LH EDTA LH
Mean 7.23 7.35 5.55 5.74 6.74 6.84 9.42 9.48
SD 1.95 1.92 0.48 0.54 0.14 0.41 1.8 1.78
Min 4.1 4.4 4.1 4.4 6.5 6.1 7.3 7.2
Max 13.6 14.5 6.3 6.6 6.9 7.5 13.6 14
Kolmogorov-Smirnov
<0.001 | <0.001 0.043 0.047 0.004 0.162 0.026 0.028
test (p-value)
Mann-Whitney U test
0.539 0.099 0.304 0.62
(p-value)
paired t-test (p-value) - - 0.164 -

EDTA: ethylenediamine tetraacetic acid blood; LH:
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lithium-heparinized blood

21/3/2565 BE 13:40




7968

u,a:ﬂ'wLﬁmmummgmtmﬁu%aﬂa: 1.8 waz
1.78 suddy m3nfseuisuanuuand1aves
32y HbAle ludedudennidesinves
Foghaita 3 ngu IngmInadeumaana (Mann-
Whitney U test) wu 19 3 nguilszdy HbAIc
Taiuanenaniu (p - value 1AV 0.099, 0.304 waz

w500 tlesiSe uazaae

0.620 Muady) dmiungunaIuandNnIAIN
@ 1 A a a a IS @ <
fhedraaenatbomathsy dnmsaszarednily
Unadal@dnszidioana paired t-test LANLAN
WuN s2au HbAle liuanseiu (p = 0.164)
WuLAgIu (Table 1)

Table 2 Percentage of HbA1c level difference between EDTA blood and lithium-heparinized blood

*Difference, %
Parameters Total Tight controlled | Good controlled | Poorly controlled
(n=90) diabetes (n=30) | diabetes (n=30) | diabetes (n=30)
Mean 1.91 3.45 1.54 0.76
SD 5.13 4.34 5.86 4.86
Min -9.52 -9.43 -8.82 -9.52
Max 9.64 8.93 9.09 9.64

*%Difference=[(%HbA1c of lithium-heparinized blood - %HbA1c of EDTA blood) / %HbA1c of EDTA blood]x100
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Fig. 1 Bland-Altman plot of HbA1c differences between EDTA blood and lithium-heparinized blood

measured by BioHermes A1c Check Pro.

A = Blood samples with the HbA1c level of 4.0 — 14.0% (n = 90)

B = Blood samples with the HbA1c level of 4.0 — 6.4% (n
C = Blood samples with the HbA1c level of 6.5 — 6.9% (n

= 30)
= 30)

D = Blood samples with the HbA1c level of 7.0 — 14.0% (n = 30)
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Fig.

2 Relationship between HbA1c level in EDTA blood and lithium-heparinized blood

A = Blood samples with the HbA1c level of 4.0 — 14.0% (n = 90)
B = Blood samples with the HbA1c level of 4.0 — 6.4% (n = 30)
C = Blood samples with the HbA1c level of 6.5 — 6.9% (n = 30)
D = Blood samples with the HbA1c level of 7.0 — 14.0% (n = 30)
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pressure liquid chromatography; LH: lithium heparin; LH+GA: lithium heparin plus glyceraldhydes; NaF: Sodium fluoride;

TINIA: Turbidimetric inhibition immunoassay. The number in parentheses after the author’'s name is the year of study.
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