@@ ysanslsowviviauaswuu ﬁwués;l’uaﬁ'u Original articles
-‘F

j: Nakhonphanom Hospital Journal

A1SANEIUSIULTBUNANISASIIATILNTEAU HbALc Ineldidanainiaan EDTA

Blood uaz Li-Heparin Blood #28%ann1s Turbidimetric Inhibition Immunoassay

JUAW PYATINY waaNTLngURTRNS
NAUUmATANISUNELAENETINEAGIN

lsagunarudanauns guneldesanauns 47000

UNANED
MQUsTadA: LiaSeuilounan1snsI9iAg1eRsEaRu HbAlc 91nfe81adan EDTA blood way Li-
Heparin Blood lugtd15uusn1slsangruitaanauns Aenanns Turbidimetric Inhibition

Immunoassay

(v ad = gj ::941 [ = a = a =1 U ~ v Y
%aquamsmiﬁnm : N5ANHIATNULUUNTANBITINAADY LIWaLUSEULNEUSEAU HbAlC N1R5I197AR78
#annN135 Turbidimetric Inhibition Immunoassay laglaiATes Cobas 6000 #ildFa0819d0n EDTA

Blood wae Li-Heparin Blood lngldfee1adenilndeainn1snsindinsigituaudseiniuvesiinsu

'
[

Uinmslulseangruiaanauns 1in15§mMIIAsEAU HbAlc 3nnaenfiag1e EDTA Blood uazdin15ds
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Li-Heparin Blood liunnsnsfuesnaditeddynisadn p=0.237(p > 0.05) lnsardildarnraeniden
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Comparative Study of HbA1c levels Measurement using EDTA Blood and By

Turbidimetric Inhibition Immunoassay

Jintana Dechapitak, Medical Technologist
Deparment of Medical Technology and Clinical Pathology,
Sakon Nakhon Hospital, Muang, Sakon Nakhon 47000.

Abstract
Objective: The objective of this study was to compare the HbAlc levels measured from EDTA
blood samples and Li-Heparin blood samples of patients at Sakon Nakhon Hospital using the

Turbidimetric Inhibition Immunoassay method.

Materials and Methods: This experimental study aimed to compare HbAlc levels measured
using the Turbidimetric Inhibition Immunoassay principle with the Cobas 6000 analyzer. The
study used residual blood samples from routine tests of patients at Sakon Nakhon Hospital
who had HbAlc tests ordered from both EDTA blood and Li-Heparin blood samples on the
same day and time. A total of 370 samples were collected. Data analysis and statistical tests
were performed. The distribution of data was tested using the Kolmogorov-Smirnov test (KS
test), and if p > 0.05, the data were considered normally distributed. Pearson correlation was
used to test the relationship between HbA1c levels from EDTA blood and Li-Heparin blood for
normally distributed data, while Spearman’s correlation was used for non-normally
distributed data. The difference in HbAlc levels from EDTA blood and Li-Heparin blood was

tested using a paired t-test for normally distributed data and the Wilcoxon Signed Rank Test
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for non-normally distributed data. Statistical analyses were performed using statistical

software, with significance set at p < 0.05.

Results: The average HbAlc levels measured from EDTA blood and Li-Heparin blood were
7.25% and 7.23%, respectively, with standard deviations of 2.38% and 2.37%. A t-test was
used to test the difference between the two methods, and no significant difference was found
(p = 0.237, p > 0.05). The results from both blood sample types showed a strong correlation (r
= 0.9901).

Conclusion: Li-Heparin blood samples can be used as an alternative to EDTA blood samples
for HbAlc measurement using the Turbidimetric Inhibition Immunoassay method, as long as

the analysis is performed within the same day.

Keywords: HbAlc, Li-Heparin Blood , EDTA Blood, Turbidimetric Inhibition Immunoassay
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Blood lwiunagianfeiu 911U 370 feeng 738
M3fnE #9193R52HU HbAlC 9nwaensiegns Li-Heparin Blood 7ideainnsnsiadasigsiluy
Used1iu Afinan13m579586u HoAlc 91n@38819 EDTA Blood lusieifenfudiandnnis
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nsnsreduuliung AwsnAmnadaldlusunsuadfdniazy mvunaduddey P < 0.05
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HAN13AN®INITNTIIATEAU HbALC vasiinuusnislulsmenuiaanauasdnuiy 370 518
filf91nfaogruden EDTA Blood uag Li-Heparin Blood wesffiinsuuinisseifisadu daaizifv
fegradoandouiiu nuanadswinfuiosay 7.25 uay 7.23 aud1du AnDeaULNINTE IR
Sovay 2.38 uay 2.37 uasilethumaaeumanuuansialagldada ttest Asedutioddnyuintu 0.05
WUII5EHU HbAlC ildandaeg1adan EDTA Blood wag Li-Heparin Blood lduansnefuagia
Hfud1Atyn19ad@ p=0.237 (p > 0.05) Auanslu Table 1 AIUNANITNARDUNIAUTUNUSVDY
526U HbALc annfegaidon EDTA Blood waw Li-Heparin Blood wuinfianduussavsanduus (r)
Wity 0.9901 Fafauduiudiduesnad Fwansly Fi. 1

Table 1 : The statistic description of HbAlc values from EDTA Blood and Li-heparin Blood

Sample ( n=370) Mean (%) SD (%) Minimum (%) | Maximum (%)
EDTA Blood 7.2597 23771 4.00 18.80
Li-heparin Blood 7.2391 2.3739 4.00 19.17

*p=0.237 (p > 0.05)
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Fig.1 Correration of HbAlc value between EDTA Blood and Li-heparin Blood determinate

by Turbidimetric Inhibition Immunoassay .
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Wionsneitoyanuszdu HbALc uunludeya 3 ngu museau HbALc Wmmnenismuny
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WWUYBIMUININYURTR Ae nguiifinnsauauidisinuin HbAlc < 6.5, nguiisinsaunundune
HbAlC = 6.5-6.9 uagnguiinisaruauliitime HbAlc > 7 nuitlunguiiinismuauitunauin
(HbALC < 6.5 ) f1uaudiegieavan 171 feg3 Aadesedu HoAlc fildansegnadon EDTA
Blood Wa¢ Li-Heparin Blood wirfu¥esaz 5.57 wag 5.60 ( andesuuuasgruminduiesas 0.49
uag 0.51 MudIiy ) nguiifinismuauidunn (HbALc = 6.5-6.9) Frunudogeianin 49 Frogns
Aadesiu HbAle fildanndregnuden EDTA Blood uae Li-Heparin Blood winfuSesas 6.69 way
6.63 (AdosuunInsgIuinAuiesas 0.13 uaz0.34 MNaW) uazngudisinsauanliduan
(HbALc = 7) $1uaufIeg19 anun 150 Fre819 Anadeszdu HbAlc fldandiotrnden EDTA
Blood ua Li-Heparin Blood winfu¥esas 9.36 uaz 9.30 (Andsauusnasgiuviiuiosas 2.43
uay 2.48 pruddu) ndunaaeumanuuandislngldadd ttest vasvis 3 ndu Aszdutoddny
0.05 WuT15EHU HbAlc 518 Aldaindegnaden EDTA Blood wag Li-Heparin Blood luunnsinedu
pgslitvd1AEN19ERA (p-value WAy 0.224,0.186 way 0.075 ANE1AU) Aauaadly Table 2.
dIUNANITNAABUNIANFUTUSVOITEAU HbALC 91nA7881045 00 EDTA Blood wa
Li-Heparin Blood WleAinszsinnuduiusineutsdeyanungunisaiuguiuvning 3 ngu wuii
AUANITNIIANIN(HDALC < 6.5) kaznguiliinasaruauliiduean (HbAIC > 7) wudn
faudusiusnisuanluszdud (r= 08117 uay 0.9899 AwaIfy ) nguifinisaruAutung
(HbALC = 6.5-6.9) fiAuduiusnisuIntusedugey (r= 0.2795)
Table 2. The statistic description of HbAlc values from EDTA Blood and Li-heparin Blood

( Classified by group )

Parameter HbA1c (%)
HbA1C < 6.5 HbA1C = 6.5-6.9 HbA1C = 7
(n=171) (n=49) (n=150)
EDTA Li-heparin EDTA Li-heparin EDTA Li-heparin
Mean (%) 5.57 5.56 6.69 6.63 9.36 9.30
SD (%) 0.49 0.51 0.13 0.34 2.43 2.48
Minimum (%) 4.00 4.00 6.50 5.90 7.00 6.10
Maximum (%) 6.40 7.00 6.90 7.40 18.80 19.70
p-value 0.224 0.186 0.075
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Fruaustavan 370 #e813 nutsedy HbALc Tufogradonainvaen EDTA Blood fidadegeniy
Tuseenuden Li-Heparin Blood Aefidnads wirfufewvay 7.25 wag 7.23 wazAa SD Wity 2.38
Wag 2.37 ANEEU WieliasiEAuLaNd1aEeadn ttest nudnlifiaanuwanensiu (p =0.237)
fausfazuenIAIIERAMLLANAIINILAGUAITAIVANIUINIIY Ao ndufiTin1sAIuAuIduaIALIN
(HbAlc < $agay 6.5) nquitiinisaruauidusn (HoAle = $avay 6.5-6.9) uazngudiiinisaauay
Laliuen (HbAlc > $owaz 7.0) Adanuan degrtlunsaznguliddiaiiuunnsaiu pvalue Wiy
0.224,0.186 wag 0.075 MW 19illeaunanUfAzensian Hoalc 1lu UfATenlildoules

1019 nasAnw1AsIlian1InsI9TAs1es nnglutuiedu

FAnTuagredng Feimnuatosuan ¢
wdanTidnsfiusaegns 39e1avih sy HoAlc annfethadeniildansiudenudoi 2 via
Taiupneneiy feiunsdlfiunnddansia HoAle Windundsaniasdenvinatomeursy luuda
melutuneniuazauisaldmngiedonainateuelsuningiainseau HbAlc 1a
nan1sAnwAsslaenadastunansAnviveuiaAs ydauas wozany Tud we 2547 A8
n5993AUSu 8 HbALc Ty NaF blood Tagifiudleg1aidendiiiu EDTA blood wag NaF blood
NFYUIBTIEREITUTINIY 212 518 duTaTenUSua HbALc 1ngds turbidimetric inhibition
immunoassay KaN15AN¥INUIIANRAY ALdesluunInIgIuves HbAlc lddaruunndneiu

v a

agiiuddmneadn (p > 0.05) uazAldanita 2 33 flauduwusiui (=0.9994) wazazyladn
a111501% NaF blood 119157931A 51890300 HbAlc 16 (18)uazlul w.a. 2553 Judand yaida way
Az IiAnwiUSeuifieussiu HbAlc lushegaden fildanstudenudwiindfiedvaBometiu
, BifilefvdiBemeUunaegfundiwesadled wazdifiledulufoungeslsd Insldiaias Cobas

C111 %8nn"3 turbidimetric inhibition immunoassay (TINIA) kazLA384 Bio Rad D-10 #&nn15 HPLC
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Wisuiieuseau HbAlc Tudeniild EDTA waz Lithium-heparin 1uarsiudenuds nsiaialneds
Boronate Affinity Chromatography TugUsgiunniulssmenuialanas 3aninaseuid 3713 90 518
fifien HbALc 9as¥enay 4-14 ilednseiiuseuiiioussiu HbALc 91negadentia 2 ¥iln wudn
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