AsAnwIUSEUiBUSEAU Hb A1C In52371A5124RA1875 lon Exchange HPLC

waz3s Turbidimetric inhibition immunoassay

o/ 4 } 74
BT UNLEN *

UNANE

N9I3ATaNsIUU (Descriptive study) ndayanan1snsaniesgisedu Hb ALC vesaelsauvanu
fdhsuusmsnadnlsafndedeslsmeuadiiv (1) Wewssuiisukasmanuduiugssningddsnsnsainsed
370U Hb A C % lon Exchange HPLC #henp3es Adams U HA-8160 agld Turbidimetric inhibition immunoassay
fhewa3es Beckman coulter U AU-480

naushetns Aeliegradeniiiuluansiunsufsnveudenvindiiie (Ethylene diamine tetra acetic acid)
GU'eN;ﬁiheﬂmmemﬁL%’ﬂ%'uu%miﬂaﬁﬂiiﬂamiaL‘%a%’q Tssnenunadviu sevinedudl 1 nanmias 2564 — 30 fugnen 2565
$1udu 385 fega MadaanmisasadinsimaesufiinisGouiesuds Sinsziteyaselusunsudiosy
AR Usznouseaianssaunldindigean Adnan Anade wasAdoauumnsgiy uazaifdeeyuu e
t-test uavAduUsAnSanduiusiiesdu

wan1sAnEINUT (1) HaN5ASITAATIEMSEAU Hb A C 38 lon Exchange HPLC difn Mean =5.02 (SD=0.25)
waz3s Turbidimetric inhibition immunoassay i1 Mean=5.15 (SD=0.48) (2) WiawSsuifieUnansnsITanssiss sy
Hb A C 35 lon Exchange HPLC ua¥ds Turbidimetric inhibition immunoassay wuanliuananaiu (t = 3.414, P = 0.581)
way (3) Teuduniudiulusedugs (r = 0.816, P = 0.951)

o o

A§ "cy,: Hb A1C, lon Exchange HPLC, Turbidimetric inhibition immunoassay

* gninadiansunnduianag lsmeunadiiiv
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Comparative Study of Hb A1C Measurement by lon Exchange HPLC method.

and Turbidimetric inhibition immunoassay method.

Wattana Kaeoyaem*

Abstract

The Descriptive study research aimed to compare and Hb A C measurement methods, lon Exchange
HPLC methods and Turbidimetric inhibition immunoassay method. And to study diabetic patients admitted to
chronic communicable diseases clinics. Lam Thap Hospital.

The sample group were 385 samples blood samples collected in anticoagulant (Ethylene diamine tetra
acetic acid) of diabetic patients attending chronic infectious disease clinics. Lam Thap Hospital Between
1 July 2021 - 30 September 2022.

The results indicated that, (1) Hb AlC levels analyzed by lon Exchange HPLC method were Mean =5.02
(SD=0.25). and Turbidimetric inhibition immunoassay method were Mean=5.15 (SD=0.48) (2) Comparison of lon
Exchange HPLC method and Turbidimetric inhibition immunoassay method, of Hb AlC assay was not different
(t = 3.414, P = 0.581). and (3) Hb A1C measurement methods, lon Exchange HPLC methods and Turbidimetric

inhibition immunoassay method were high correlations (r = 0.816, P =0.951).

Keywords: Hb A1C, lon Exchange HPLC, Turbidimetric inhibition immunoassay

* Medical Technologist Lumthap Hospital
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Tsavumnuidulselufnsaiseamdudymn

£

adda

mMeassaay 1 lu 5 érduninveingulsaiddin w3e
Non-communicable diseases (NCD) 31n@d#u1ninu
yilanlulna. 2558 DfUheiuimausiuou 415 ey
uazAANsaiaziinT Ui 642 duaulud we. 2588"
NT1guainais1isuguuesdiinlsalyfneg e
NSUAIUANLIA NTENTINAITITUAY WUIITENI19T
W.7.2550-2557 ludszinalnefidnuiugvigiumiiy
wazsufdedindnty Tnelud wa. 2550 fdwou
HUY 7,686 AUABUTEYINTUAUAY UAENTINTTIHLYIN
12.21 AudeUseynsuaunu waylul w.e. 2557 91w
;ﬁﬂamﬁuﬁmﬂu 11,389 AUABUIEIINTLAUAU WALORSN
nsdefindutudu 17.53 audeussansuauay’
Tun1595293 84 l5ALUIMIULAN1TATIVAAAIUNIS
muqmsﬁuﬁﬂmasf,uLﬁammwﬁaqﬂﬁﬂ’ama IR
15ALUIMINULY9an3FeIuSNT (American Diabetes
Association ; ADA)3 LA N TATIATERUTNANA
nglaaluidenfinsranouit mdsinemiseg1aios
8 #las (Fasting Plasma Glucose ; FPG) #38n159573
sedvihananglaaluideandsiuthnianglaauiuia
75¢ wdndunan 2 $alus (oral glucose tolerance test,
OGTT %30 2 hours plasma glucose, 2 h-PG) waz
wansiadlalnadueiud (Hb A O) Tagldisnismsia
Hb A C fikun15¥usBSa N National Glycohemoglobin
Standardization Program (NGSP) mmol/L)" a@s1@
Tsawmvmuwisussmalngldmansassduiinanglag
Tun193tadelsmuininu Galuuusilildnisnsas
Hb A C lumvitiadelse uslildn Hb A C Tunisnsia
ammumsmuqmzﬁuﬁﬁmﬂuLﬁam"uaqﬁﬂaa ilesann
EnsesIavanvate warlufiunnsgiuuasnisAIuaL
Auaminzay feane vediaildTedeutieg
dowFeudisuiuiznmmassiuinaludon’
glulnalule¥ud (Hemoglobin A1C: Hb A C)
Judruniwesdlulnaduweiu (Hb A slycosylated
hemoglobin) Fuduslulnatuiifluianavesiinia
nglaaduegiinsnoziilunndu ¢y N-terminal wosane

fwus@uatu (Original Article)

wanlnadu Tag Hb A C Wudunilsly Hb A Fadu
lulnadudulugludisdonunsund (Hb A Uszuna
96-97.5 %, Hb A2 Uszuney 2.2- 3.4 % uay Hb F a8
191 1 %° 3eleunsa9¥ad Hb A1C HieUsyidiuAady
994 sEduthaaludeslugag 2-3 ieudiiiug® d1sesu
Hb A C qﬂmﬂﬁ?ju?iawfamsl,ﬁmﬂ’nzme%awaq
TsAunuanu wuiilaviadenlnine’®® National
Glycohemoglobin Standardization Program (NGSP)*
swudlalnadufinunfinarsedaiisuniuisinse
Hb A C ldun 8lulnadud (Hb E) Blulnatud (Hb O)
§lulnadud (Hb D) wazdlulnaduea (Hb S) Fady
Slulnadufidfiuaduvesasdanlnady’
FaunsnsaaiaseisEsu Hb AC 219LAN
ANUARIALAREUYBINANITATID WuilAnanauiiasain
thmaluideniloniaduiu Ho A, Tudindenunstiosad
Uagtuiinsnsiafiaszsedu Ho A C wa1eds 1Wuis
aun1AlooaulATNIlANIINLUUVBUNAIANTTOULES
(Ilon Exchange HPLC), 818n1nsln3a4 (Electrophoresis)
uazloledlannialuiads (Isoelectric Focusing)
n13nsdiAsIevanauandinidlasaseves
Flulnaduflumnsnedu (Structural differences)
DU LeNRERAlATININATW(Affinity Chromatography)
warI5duylukeaiad (Immunoassay) \Jusiu uiazisd
Jofuartodinlun1sasIaiiasigiuanatenuly’
nsAnuluadsidfiseAnviuisudiouisnig
ATIVIATIENTEAU Hb AC wazAMNduRusvesElulnadu
RaUnfAsdamng q AUuNan1snIIiATIzRsedu Hb AC
#2875 lon Exchange HPLC wazds Turbidimetric
inhibition immunoassay Lileifuteya wazduuuima

v

Wituduims guiiRauanunsadudeyalunisdadon
wénmsnsvlinsesissiu Hb A C Aldlumireanuld
o iilaunmmnzan Auan 1Aavszlevigeganor
W5uN1595395nw Preliunndnsiafinniuwazns
muemszFUmaludesvesfineumu sliuwme

a1u13nuHUNIS v ke aTIaRaaulaeg19gndes
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o

ngUszasA

LiffewSsuidisunarmannuduiusuesiznis
MFI9IATILATEAU Hb A1C 35 lon Exchange HPLC Al
1A399 Adams u HA-8160 uazds Turbidimetric
inhibition immunoassay #eup3e9 Beckman coulter
U AU-480

1Y

AuazisnisAne

NTITBLTINTIUUT (Descriptive study) Tagly
Frethadeaiiuluasiunsudesivendonsindiifie
(EDTA; Ethylenediaminetetraacetic acid) %aﬁf{{ﬂ’m
Tsawanauiid1¥uuinisaainlsainn otse s
Tsenenuiagniu S1uau 385 fege Mileiadaainnis
P nesUTRMEEEUSeeuE Saus Tl 1 nsngam 2564
- 30 Hguieu 2565 lngAninuuiavesnguiegislunsal
ﬁlzimfmﬂmmﬁLLVTQ%waqusmﬂsmnqmmaq W.G.
Cochran fiaundesiu 95 %

MRS isedy Hb A C §3deldlinTestle
lunn9ms197tAs18YUsENOUAY 2 UannTs Laun
(1) 33 lon Exchange HPLC 1389 Adams U HA-8160
(2) 3% Turbidimetric inhibition immunoassay 1384
Beckman coulter 3u AU-480

A1 ToLan15UTEAUANAINNITATIA
iarziuaziasosiielunisnsiadnsesiseiuHb AC
(Analytical Performance Verification) %agams
WiBuLieuNaMsTITAT YU Hb A CT5 lon Exchange
HPLC 35Turbidimetric inhibition immunoassay #2¢
ADANAADU t-test LATAINAUNUSVDINANITATIA
Anseisyiu Ho A C W1 238 dheatindudsyavisanduiug
(Correlation)

nsanwasiilasunsiansanainaaenssuns
93u539umIdedaniansed eusfAauil CON No. KB-IRB
2021/14.0406 $us03Tuil 23 Wwiey 2564

NaN1SANYI

1.msﬂszﬁ’uqmmwmsmsaﬁLﬂsﬂzﬁuazm‘i"mﬁa
Tunsns1adinszsisesiu Hb A C

1.1 nsUsziiiumnuliugn (Precision) Uodna
A15M529ATIER Hb ALC 21MIASDIATIZY NUI1DD
lon Exchange HPLC #i Control Level 1 i1 mean
Wiy 5.0, SD Wiy 0.06, %CV 1.20 wag Control
Level 2 {lA1 mean windu 9.5, SD windu 0.09, %CV
iU 0.90 35 Turbidimetric inhibition immunoassay
i Control Level 1 @1 mean Wiy 5.50, SD wiriiu
0.06, %CV ¥i1AU 0.90 7 Control Level 2 iif1 mean
Wiy 10.5, SD Wiy 0.11, %CV Wiy 1.00 (5797 1)

1.2 n1sUsziiiuminugnees (Accuracy)
YDINANITIATITI Hb AC NATINATIZ WUTTTE
lon Exchange HPLC LA383 Adams 31 HA-8160
A1 Mean 1i1AU 5.0, %Bias Wi 0.2, Sigma >6.0
(mwﬁ 1) waz35 Turbidimetric inhibition immunoassay
A1 Mean AU 5.5, %Bias VAU 1.0, Sigma >6.0
(W9 2 wazans1ed 2)

2. HAN1IASIVIATIERIEAU Hb AC 92873
lon Exchange HPLC wag3s Turbidimetric inhibition
immunoassay #1135 lon Exchange HPLC ﬁﬁhﬁ’]a’jﬂ
(Minimum) Wiy 4.5 fgega (Maximum) i1 6.0
Auade (Mean) Wiy 5.02 Andeauunnsgiu (D)
M1AU 0.25 wagdd Turbidimetric inhibition
immunoassay ﬁﬁ’]@?’lqm (Minimum) #i1u 5.0 ANgagn
(Maximum) Winfu 6.5 aade (Mean) Wiy 5.15 A
Lﬁ‘mmummgm (SD) Winffu 0.48 (1157971 3)

3. WSgUgUNANISRSIRATIERTEAU Hb AC
#8735 lon Exchange HPLC LA39s Adams §u HA-8160
Laz35 Turbidimetric inhibition immunoassay
1384 Beckman coulter §u AU-480 WUIWANSAGBY
fgdna t-test laA1 P value =0.581 WaR9INI5MI9
IATIEnTERU Hb AC FunnsafuEInnTansI9AIzY
seu Hb A C lalsiuansiradiu (M157971 &)

4. ANUAUNUSVDINANITATIVILATIZUTLAU
Hb A C #1835 lon Exchange HPLC 1p393 Adams
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U HA-8160 wae35 Turbidimetric inhibition immunoassay ~ anduiusifiesdu (Pearson correlation coefficient)
309 Beckman coulter U AU-480 WUIWANIATIA iU 0.816 (P value = 0.951) 939AuTIU 95% 71-1.3
Ansesisziiu Ho A C fimnuduiusiusnoduyssdvs i 1.8 sedutiodhdny P value < 0.05 (1wl 3 wayssneil 5)

A15197 1 wan1sAnwIANULTIBIRSS (Precision) WUU Between- run U84nMSASITLASIEAsEsU Hb A C 78 lon Exchange
HPLC wagas Turbidimetric inhibition immunoassay

N =20 ION EXCHANGE HPLC Turbidimetric inhibition immunoassay
(%) (%)

Control Level 1 (Low)  Control Level 2 (High)  Control Level 1 (Low)  Control Level 2 (High)

MEAN 5.0 9.5 55 10.5
SD 0.06 0.09 0.06 0.11
%CV 1.20 0.90 0.90 1.00

A15190 2 wan1sAn®IANgNABs (Accuracy) ¥BIN1IATINIATIEISEAY Hb A C 35 lon Exchange HPLC

a3 Turbidimetric inhibition immunoassay (N=20)

AANNITATIVNATIZH Assigned value Assayed value
cv %Bias TEa Mean %Bias TEa Sigma
7% lon Exchange HPLC 0.15 0.2 4.4 55 0.5 4.4 >6.0
A8 Turbidimetric inhibition Immunoassay 0.55 1.0 4.0 5.0 0.5 4.0 >6.0

A5190 3 Aengn Agege Anade uasALdsnuuIRSEIL YRIHANSATINATIESEAU Hb A C 38 lon Exchange

HPLC wag3d Turbidimetric inhibition immunoassay

N = 20 NaNNI3
7% lon Exchange HPLC 35 Turbidimetric inhibition immunoassay
Minimum 4.5 5.0
Maximum 6.0 6.5
Mean 5.02 5.15

A19199 4 LWIPUTIBUNAN1IATIAATIERTEAU Hb AL1C 35 lon Exchange HPLC wagid Turbidimetric inhibition

immunoassay
NaNNIS HANATITAATIZNTEAU Hb ALC
N Hb A1C t-test p-value
%Bias TEa Mean %Bias
7% lon Exchange HPLC 385 5.02 0.25 3.414 0.581
A8 Turbidimetric inhibition Immunoassay 385 5.15 0.48
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A91991 5 AATIERANNSFURUSVBINAN1IATINNATIENTEAU Hb ALC 618738 lon Exchange HPLC wag3d Turbidimetric

inhibition immunoassay

N1INAEDU Correlation Mean 95% Limits of p-value
coefficient difference Agreement
Hb A.C 0.816* 0.211 131018 0.951
*A1 R SEAVVDIAUAUNUS
0.90-1.00 Hanuduiusiugin 0.30 — 0.50 fiAvadasiusius
0.70 - 0.90 Hmuduiiusiugs 0.00 - 0.03 fianuduiusiusann

0.50 - 0.70 fanuduiusiuaseauUiunand

Medical Decision Chart

Allowable Inaccuracy (bias, %)

Allowable Imprecision (s, %0)

AWF 1 N5 9ILERINSAIUIRL SIGMA METRIC 8911505293158 HB A1C 33 ION EXCHANGE HPLC 1A389 ADAMS
Su HA-8160

Medical Decision Chart

Allowable Inaccuracy (bias, %)

Allowable Imprecision (s, %)

A 2 N5UEAINTISAIIRY Sigma metric UBIN1TATIVIATIERTEAU Hb AL1C 35 Turbidimetric inhibition

immunoassay LA39 Beckman coulter U AU-480
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AMUFURUSVBINANITNTIVIATIZHSZAU Hb A,C 35 lon Exchange HPLC
wazds Turbidimetric inhibition immunoassay

11.0

lon Exchange HPLC

1.0

1.0

Turbidimetric inhibition immunoassay

11.0

AN 3 ANUENRUSVDINANITNTINIATIEATEAU Hb A1C 35 lon Exchange HPLC wazds Turbidimetric inhibition

immunoassay

39150d

o

1. M3UsEAUANAINAITATIINATIEN SEAY
Hb A1C

1.1) M15UszLUAMULNUTIVOINANITATIA
3A51% WUTTS lon Exchange HPLC #meiedes Adams
Sq'u HA-8160 waz35 Turbidimetric inhibition immunoassay
sheia3es Beckman coulter Ju AU-480 finnausiuggs
IngA %CV Wiy 0.33 aenndesiumsfinyivesganind
WudeIRie wazAmz9 NUIINIINSIWIATIZN Hb AC
fanuusiugrgalagen %CV Wiy 0.59

1.2) N3UsEHIUANYNABIVBINANTIATIEN
WudnAImIdeauY (%Bias) anAfingiaTalad
AUABIALAABUIINAT TR MuA LS (Assayed value)
UBINANTITIATIEI Hb A C 75 lon Exchange HPLC g
|30 Adams iiu HA-8160 wag3d Turbidimetric inhibition
immunoassay #eA3as Beckman coulter i:u AU-480
WU 0.5 89 Mean Wiy 5.5 v 2 38 uansinendl
AuAaIAAeLNATiIT el iTosin wazileUseidiu
Sigma metrics WU31 Sigma > 6.0 agsEAUALAA Faunousi
Fumnzaudsd Siema scale Tunasidiaa (= 6-Sigma)
Mfon (= 5-Sigma) # (= 4-Sigma) wax AITUTuY

WUIINAUSELY Sigma metrics UYDINANTITIATIZH
Hb A C agsydufiida (> 6-Sigma)

2. Wisuiflunan1snsaniiasissisediu Hb A C
#1875 lon Exchange HPLC wagidTurbidimetric
inhibition immunoassay WuIlduana1eiu (t-test =
3.414, P = 0.581) uaneIn3BAsI9dAT ISR Hb A C
Fuansatuaninsonsiviinszsissiu Ho A C ldlsiuan
ARfuanAeITUNSANYIVEITITIA Useiasgimunn'
WUIIWANITATININATIZNTEAU Hb AC Tu Homozygous
Hb E 1033 lon Exchange HPLC fanfiesedmiawedis
Boronate Affinity Chromatography Wag Immunoassay
vzl Heterozygous Hb E ian Hb ALC sisfudntes
B-thatassemia disease Wagnmedadisyiu Hb A2 uay
Hb F g4 @1 Hb ALC Liuansi1ariu us B-thalassemia/
Hb E §aflsesu Hb E way Hb F g 30 % MTIINUAN
Hb A C anaenNIgaIu Hb H diseases uag Hb EABart's
diseases lNaNTIINATIEVITEHU HD AC 1n835 Boronate
Affinity Chromatography #N3135 lon Exchange HPLC
LAY Immunoassay NARTITIATIZRsEAU Hb A C vaendy
Fregafiislulnaduunilangds Immunoassay fifAngandn
2 A% NSANWILEAIDINANTENUVBIG1aaTL LAY
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FlalnaduRaunAnen1snsIadATeisesu Hb A C loedl
ANUUANAN UL ST

3. ANUAUNUSUDINANITATINNATIZUTLAU
Hb A C 7% lon Exchange HPLC uagds Turbidimetric
inhibition immunoassay WudslAMuANTUSiUsEiUg
(r=0.816, P = 0.951) @anAapanUMSANYIBENE #33U3NT
LATAMNE 12 WUIINITATIDUNATIEA SEAUHD AC 1038
turbidimetric inhibition immunoassay Tneldia3oq
Cobas Integra 800 Waz35 boronate affinity Tneldpdos
Premier HB 9210 faudusiusiugann TWaiisysu Hb AC
fl@aniedes Premier HB 9210 73.5% mmmm'nﬂsaa
Cobas Integra 800 u,avnammamwaqmammsmmﬂ

flanfenguiifiszdu Hb ALC 1and1 8.0% lugiedd

9

ANuRnUNAvasdlulnatuulerin

GRL

MIATINIATIEISZAU Ho A C TS lon Exchange
HPLC wagds Turbidimetric inhibition immunoassay
WU 1) WewSeuilsununliunananeiy uag 2) i

LYY

Funtus Auluseiuge agdlddnnismsiassdu Hb AC
fheIEnsinnafuansalinanisnsaaldliaeiuuas
aflenuduiudlufienadentu uiiifesdinseuau
ANAINNITATIVINATILAITIANANUAZUIATTIUBENS
alnaveuazsioidonty ienanisnsrafigndes usiud,
Frfunansfnwanansolfifudeyanadenisnsasad
wazaufudvivmiaeuing wedsndudosine
TeazidgaLaztominveAazIsmeuiu ey
Haudifildsunausslovinnniigafediielsauimiu

aglasunanisnsaaiigniosusiug

AnANssNUsENIA

YouraUAMUNEUNNEUTEIEST MeyUszauia
H1U38A15LINEIUVIAA1MU LATYARINTNFHY
wadansuwne lsamerunadiiu Aldlimuinunaeaay
fowauonuy woutludoummsedunuideedidaulszay
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