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Correlation of Fasting Plasma Glucose, Hemoglobin Alc
and Estimated Average Glucose Levels in Diabetic
Patients with Abnormal Hemoglobin in Sirindhorn Hospital
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Rangsit Campus, Pathum Thani Provice, Thailand

Abstract

Fasting plasma glucose (FPG) and hemoglobin Alc (HbAlc) are laboratory tests for
diabetic diagnosis and monitoring of diabetic control. HbAlc value is also used for estimating
average glucose levels (eAG) in diabetic patients. However, HbAlc assay may be unreliable due
to interference by abnormal hemoglobin or thalassemia. The objectives of this research were to
study the correlation of FPG, HbAlc and eAG in diabetic patient with abnormal hemoglobin,
and to study the effect of abnormal hemoglobin on detection of HbAlc. In this study, FPG and
HbAlc, which were assayed using both ion exchange HPLC and turbidimetric inhibition
immunoassay, showed significantly high correlation in diabetic patients with abnormal
hemoglobin. However, eAG levels calculated from HbAlc values were significantly higher than
FPG levels. Moreover, HbAlc assay by ion exchange HPLC was interfered by HbE. Therefore,

this interference should be concerned for HbAlc assay in diabetic patients with HbE.
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annmaluna@nydanerns (fasting plasma glucose (FPG)) wazaninanagzay
lutd@a (hemoglobin Alc (HbAlc)) L‘;Jumsﬂﬂaamﬁ'a?ﬁﬂﬁﬂLtasﬁﬂmuwamim‘uquﬁmm
ludeaveerdiionynu a1 HbAlc aansamhnannammilszinamanamaluiien
(estimated average glucose (eAG)) Lﬁ'aﬂizLﬁuwamsmnqué’nﬁmmluLﬁaﬂ“lwﬁu 2-3 iou
fishmn egalsimumsinnzyd HbAle Fallanuamanasunnuansznuvesslulnaii
AnlnfAuvasaadis mMsAnaNuTuIUsszHNam FPG, HbAle waz eAG lutden uwaz
wansznuvesdlulnaduiminddemsasatam HbAale lugihsunvuiiallnaduialng
WU FPG, HbAle 193 eAG Hanudniusfulussdugaungudihsunmmunialulnaiiu
findnd ile3tanzinadiondnns ion exchange HPLC was turbidimetric inhibition
immunoassay U@ eAG fimaninn HbAlc daflduadsgand) FPG eghadifedin wenanil
ganu HLE Amansznuaamsnsdv HbAle lagwannms ion exchange HPLC Mltiansia
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VNI

dunanlsavuuialssimeaaniy-
8L13M (American Diabetes Association; ADA)
Tauuziinsasiaaiimaazanluidennsoe
Flulnaduteius (HbAlc) weldlumsitiade
WU laeszeu HbAlc nanvMsawiny
Jowar 6.5 Winadeduwvnu” HbAlc
& A A Aa K o '
Wuglulnaduniluanavenimangladivey
~ . a =
g N-terminal ve3nIAeziluNauveIane
= ~ (2) = o o %
delnatiu® Feaziounamsniuguszavinaa
ARDATIIIM 2-3 tAeuiruan® Nathan D.M.

@y =2 o o J
wazaaz® Tansnumsdnmanuduiiusszvung
A1 HbAlc Auadszuansiiaialuiaen
(estimated average glucose, eAG) uaaatilu
aumsaNuduius eAG (mg/dL) = (28.7 x
HbAlc) - 46.7 %3 ADA Tauuzahlilsaumsil
Wamua eAG 910 HbAlc wadsznaums
Usziiunansalina HbAlc waz FPG 'l

y o« (5)

doAnananu

uiI33ANLH HbA 1c mhanlFluvies
Ugamsluifagiiuezdhisnlasumsiusesnin
National Glycohemoglobin Standardization
Program (NGSP) uwazdounduldds The
Diabetes Control and Complication Program
(DCCT) reference assay ¢ " ust NGSP 'l¢

ada e 1 dy A a

FNUMITUMIITIATNIalInealulnalu
(hemoglobin, Hb) Aalndviaigsiia 1$u HbC,
HbD, HbE, HbS uananil NGSP daldaseau
52AY HbF #gann waz carbamylated Hb
Fauuoyiusvesdlulnadunnulugihylane
131305 UMUMIILATTY HbATc naeis®
HbE Fafudlulnadunnwuinalulszinalne
MINITUNIUMIIATNEY HbAle Iagnanms

ion exchange high-performance liquid chro-
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matography (ion exchange HPLC) Fauiu
nanmsnefeanuuandsmnulszglumsngg

HbAlc lag HbE damalvinansia HbAlc aa

das” HOF fnuiaduludnidusdadiiie

N % a ¢dq Y o
FUALUAT 25UAIUNITILATIZHNIEHANNS

immunoassay F901/gANNUANAINAIUTATIET

& Judu lalszmalneidlalnady

10)

voadlulnady
Aand litieendn 20 ¥ia"'” wazianuviannvany
= v A A = = a ad’
YarlasdasNyuazalulnaturnln@nasiony
TanartiatazlSanagsunmumsnsiaia HbA lc

UL 12 gatiutietlAamuma

Tagutasafu
mimuqm:ﬁuﬁmm‘lmﬁaﬂ‘luﬁﬂaﬂmem
wazdeliifthedlaithmansveamsmunusz iy
ihmauazudanamsarvauldasaiy luil
w.e. 2550 ADA 3lguuzihlilsa FPG uas
HbAlc “lumiﬁﬂmumnﬂmgfwma“luvfjﬂm
WML Faden ADA saedaniuALIIL
UIUI1A (The International Diabetes
Federation, IDF) waz Inedsunndlsnnon
Fviouviatlszmaanigawsm (American College
of Endocrinology, ACE) lauuziilulyea
HbAlc Tumsitiadelsanvmnu uazlda eAG

@3 palulszndlneda

TlumssnenunasIniu
Lifimsuunilils esnindianuynvesrithe

s a A = a a Aa o
mvzsdadiieuazdlulnadunalndsiuiy
nnt?

Tsawerv1adsuss drinmsunngd
azunwumuas 1§thodniumsaga FPG uaz
HbAlc tWellladguazAnmunanissnyiuas
muanlsanuazdszina 6,000 11y Fai
o, Aaa a a a 5%
dihelsainmnuniialulnaduiadndsuegaie
4‘ ¥ ¥ a wva = d
winlinaasramavieslfiiamsnyselesiaenms
antdsuazinydthoivnu msfnuil

JaitTaguszasdiiemanuduiusszniie FPG
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uaz HbAlc 59079 eAG Tunquithewnyiu
daa - ~ A ~d .
nRalulnatulnduazAnlndnuiasiasnw
Tawnvmnu o Isanenadsuss wseuiney
Aunansranngnldladhedulsawimnuni
= = a a = z: =
glulnatudnduaziadnd sIuRIANEINANTENY
v oA A = A A a

Ypes1dasNeuazdlulnatuninlnadevednis
A5797A HbAlc @191dnn1s ion exchange
HPLC #Fufundnmsiviefiianmslsusms
anvenziegluifgiu TasuSeudisuiums
a <Y s . g . . oq o,
AUAIELNAIYNANNT turbidimetric inhibition

immunoassay (immunoassay)

[ ad
A UasIDNI
¥
MIANYIURIUANINAUFBUIINAYL
BUNIITNMINILFIIUM NIV IUAUVRINNINTY

333NN AN 3 3¥alA3IamsITen 161/2559

W | LT |
aeg13ihe

1¥ér08191999 NaF waz EDTA ¥iinas
453 fet1a NaRiheiniumsinmnlsanea
@usy dninmsunnd agamwamuns Tasui
I 1 =) 1 s [ Y dld a
(Wu 4 nqu fe ngudedaihownmudnisiia
glulnaiiu (hemoglobin, Hb) Und ngudieea

fihowvmuiidsiadlulnaduiadnd ndu
HotadililF Tulsaunmuiiisiesulnady
Und (nduaund) waznguiegiedililFiiu
Tsaunvnuudisiiaglulnaduialng
mjnéhashqEjﬂammmmﬁwm T
213 1 WudihowwmuiiiisiiadTilnadulng
96 ¢hotha (Tnglfinaminansan Hb type A2A,
HbA2 = 2.5-3.5 % uwaz MCV > 80 fL) uas
fihoanmiisulnadufialnd 117 deda
édﬂi:ﬂauﬁwlﬁﬂwﬁlﬂu HbE heterozygote

(Hb EA) 52 519 HbE homozygote (Hb EE)
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6 519 - thalassemia trait (Hb type A2A, HbA2
>3.5% uazr MCV <80fL) 11 319 oo —thalas-
semia trait (Hb type A2A, HbA2 < 3.0 % uaz
MCYV < 80 fL) 42 519 Hb Constant Spring trait
(Hb CSA2A) 3 519 Hb CSEA Bart’s disease
1 519 uaz Hb EABart’s disease 2 118) ngu
é’hashdé’ﬁ"lﬁ"lélﬂuiimmmmﬁﬁmu 240 9@
Lﬂu&:ﬁﬁﬁ‘[ﬂﬂaﬁuﬂﬂﬁ (aglsnaeinangan e
Mg Hb > 12 g/dL wweee Hb > 13 g/dL & Hb
type A2A, HbA2 =2.5-3.5 % waz MCV > 80
fL) 120 @819 ﬁ:{ﬁﬁﬁiﬂﬂaﬁuﬁ@ﬂnaﬁn 120
f0819 éaﬂi:nauﬁmﬁﬁlﬂu HBE heterozygote
(Hb EA) 70 579 HbE homozygote (Hb EE)
9 519 - thalassemia trait (Hb type A2A, HbA2
>3.5 % war MCV < 80 fL) 5 719 o —thalas-
semia trait (Hb type A2A, HbA2 < 3.0 % uwaz
MCYV <80 fL) 20 519 Hb Constant Spring trait
(Hb CSA2A) 8 519 Hb CSEABAart’s disease 2
318 waz Hb EABart’s disease 2 318 EFBart’s
disease 3 518 waz [3- thalassemia / HbE (Hb
EF) 1 518 (Table 1)

MaNzimegataen

fedhaaen NaF 1hinasaiaa fasting
plasma glucose (FPG) @1gnanmsiasis
Tagteulewsl hexokinase (HK) (Cobas c501
analyzer, Roche Diagnostics, Uszinegasuil)
dushedaden EDTA thinasaiasihma
avaaluiion (HbAlc) $101A3093ATIZHAN
nanmuane1enu 2 nanmslaun ion exchange
HPLC (Adams-Alc HAS8180, Arkray
Clinical Diagnostics, 1szinaanigatusn) uaz
turbidimetric inhibition immunoassay (AU480

analyzer, Beckman Coulter, Uszinaan3gatsism)
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Table 1 Data of samples showing the FPG (mean + SD), HbA1c (mean + SD) values from ion

exchange HPLC and immunoassay

Group n FPG HbA1c-HPLC HbA1c-IA
(meantSD)mg/dL | (meantSD) % | (meantSD) %

Group 1 DM with abnormal Hb 117 209+100 9.10+£1.90 9.47+2.28
1.1 HbE heterozygote 52 217+93 8.67+£1.43 9.75+1.81
1.2 HbE Homozygote 6 220+93 - 8.33+£2.08
1.3 Ol-thalassemia trait 42 205109 9.47+2.21 9.25+£2.65
1.4 B-thalassemia trait 1 17941 9.27+1.21 9.18+1.34
1.5 Hb Constant spring 3 164+36 8.97+1.70 8.80+£1.40
1.6 HbCSEABart's disease 1 126 8.40 9.70
1.7 HbEABart's desease 2 365+317 12.1+6.79 12.80+8.06
Group 2 DM with normal Hb 96 169+45 8.59+1.73 8.61+1.92
Group 3 non-DMwith abnormal Hb| 120 88+7 4.91+0.38 5.15+0.51
3.1 HbE heterozygote 70 8716 4.83+0.43 5.29+0.40
3.2 HbE homozygote 9 88+8 - 4.97+0.37
3.3 Ql-thalassemia trait 20 88+7 5.20£0.43 5.12+0.44
3.4 B-thalassemia trait 5 85+4 5.00+0.26 5.14+0.34
3.5 Hb Constant spring 8 93+7 5.01+£0.39 4.94+0.72
3.6 HbCSEABart's disease 2 86+0 4.20£0.14 4.55+0.21
3.7 HbEABart's desease 2 84+1 4.85£0.21 5.50+0.42
3.8 HbEF and HbEFA Bart's 4 83+8 . 3.90+0.76
desease
Group 4 non-DM with normal Hb 120 89+6 5.30+0.35 5.24+0.46
(normal group)

Tagian=iideiadeanaaniosnnadnney
WuMs1lszidiu analytical performance verifica-
tion &1 T % CV <2% Fafhunamingewsy
18 ¢ HbA lc 9INHAATIVIATIZIRG 2 WaAmM3

i uIaradszuanisiiaialutden
(estimated average glucose, eAG) lagauIn
NNaNMIVod Nathan uazanz™® dauans eAG

(mg/dL) = (28.7 x HbAlc) - 46.7
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MOANZHHAMIana
MANNEFNNUFIZ1 NI FPG waz HbAlc

aa

¥ s v d . . .
AYANAaANANNUD (correlation coefficient, r)
Y ¥ o ag Y aa .
dayanszefUndlyadid Pearson correlation

ddeyansznediliUnal¥add Spearman

o

. a N Y
correlation lumsydsziiuanuduiusndodifay

o

N

@

- value < 0.05 msuwanadudlszansanduiig
(1) 1¥inamives Cohen.1988"% @aif a1 r
5511919 0.10-0.29 ynudadanuduiugszdue
M r 5ende 0.30-0.49 vanedelanuduiug
szavthunals waz @1 r 52rIe 0.50-1.00
vngdaianuduiusszaug

Wisuifieuaadeves FPG Audn
eAG MdeyansznedUn@ldada paired t-test
ddeyanszoediliyndléadd Wilcoxon
Signed Rank test ﬁﬁﬂﬁﬁm p - value < 0.05

WRsuiflsuAiaas HbAle wazmany
duiufszniamadanzi 2 nanms dideya
n3z10f1UnAlSada paired t-test ddeya
nsz1ed ldUnAl¥aaa Wilcoxon Signed Rank
test “ﬁﬁﬂﬁﬁﬁmu p - value < 0.05

NAN15I0Y
ANUFNRUTITHININaMFIANEH FPG wag
HbAlc

HaM3ILANZH FPG vadiden NaF aay
3% HK uaz HbAlc vediden EDTA 11U
453 fedha TagmaATe 2 ndnms Ae ion
exchange HPLC wuay immunoassay WUAIN
duiusszndng FPG fiu HbAlc (Fig. 1) lungu
fihewvmuiiislulnadudnfogluszdugs
U35 ion exchange HPLC (r=0.520, p <0.001,
Fig. 1a) uazanuduiusegluszduihunansiv
35 immunoassay (r =0.477, p <0.001, Fig.1b)
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]
A

nguiihsvnuniislulnaiuialndsl FPG
uaz HbAlc Henuduiuiszdvga (r = 0.627,
0.653 muady Fig. 1c, 1d) ageditisdfgma
At (p < 0.001) Tadosmdnms dunguiihe
Al 1EIlsawmmu noauduiElussdue
szwam FPG waz HbA Ic vianduiiialulnaiiu
Unduaziinlnd fams3anzi Taewdnms ion
exchange HPLC (r = 0.260, 0.231, p = 0.004,
p = 0.017 Fig. le, Fig. 1g eumay) uas
Y¥anNn13 immunoassay (r = 0.132, 0.169,
p =0.151, p=0.065, Fig. 1f, Fig. 1h madéiy)

ANUFUNUTITHNINAIANET FPG waz eAG

ilethnamsiamz HbATe anfui
M1 eAG Wueads eAG Adnaen HbAlc
fifganiande FPG veannnguitAnu a3
ion exchange HPLC (eAG-HPLC) wazis
immunoassay (eAG-Immunoassay) (Table 1)
ilemanudiugsznna PG fueAG fidmnal
16 wamsAnmwuaNuduRuSFUReIRUANY
duiusszving FPG Ay HbAlc lu Fig. 1
iAFeiinuh aguiihennmuiisluinadi
Un@ FPG fiu eAG-HPLC dianudfuiusegly
FTAUG (r = 0.521, p < 0.001) d1u FPG fiy
eAG-Immunoassay WuANNFNUsaglusziy
thunana (r = 0.476, p < 0.001) nguiithe
wvudiiishidnaiiufinynd FPG famudumiug
agluszdugady eAG-HPLC (r = 0.628,
p<0.001) wwaz eAG-Immunoassay (r = 0.653,
p < 0.001) dudihelilfiihilsaunmmuuas
fisulnadiudnd FPG flandniusoglusziue
i eAG-HPLC (r = 0.260, p = 0.004) uaz
iy eAG-Immunoassay (r = 0.132, p = 0.151)

nguithenldld iy uaiglulnadu
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iadnd FPG ﬁmmﬁuﬁuﬁ’aé"’lmzﬁwﬁﬁu
eAG-HPLC (r = 0.231, p = 0.017) uaz Ay
eAG-Immunoassay (r = 0.169, p = 0.065)
(Fig. 1)
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ANNANNUSUDINIILATIZHIA HbA L 551N
#anns ion exchange HPLC way immunoassay
WenlSeueunaltnzy HbAlc Tagy

¥dnN7 ion exchange HPLC (lay immunoassay

(a) DM with normal Hb (b) DM with normal Hb (c) DM with abnormal Hb (d) DM with abnormal Hb
350 350 = 700 700
300 300 t . . 600 %o . 600 *®
5 %0 5250 S eet '..'_ 3 500 . s 5 s ) o
B 200 v 85,00 ot W 400 P % 200 L
£ . > % £ 4 g ) >
< 150 - =150 -;‘ = = 300 . . = 300 D) ed
o ) ° L 9 200 =
g an ¥ -0s2 g Y rc0amr g™ A% r-0.627 & “%=0.653
50 50 100 100 :

y=13.662x + 52.131 Y=11.272x+72.4 Y =33.017x - 91.605 y =28.782x - 63.205

00 50 100 15.0 200 00 50 10.0 15.0 200 00 50 100 150 200 250 on 50, W0 By 00 250

HbA1c-HPLC (%) HbAlc-Immunoassay (%)

(e) Non-DM normal Hb ()  Non-DM normal Hb
120 120
110 110
= 100 . '} 100
g% P PRI =
g v o 3 B i
g £ =
& w0 =0.260 g s
= r=0. [ r=0.132

y =4.3607x + 65.887 %0
30 40 50 60 70

HbA1c-HPLC (%)

y =1.6948x +80.12

HbAlc-Immunoassay (%)

FPG (mg/dL]

30 40 50 6.0 70

HbA1c-HPLC (%) HbAlc-Immunoassay (%)

(8)  Non-DM with abnormal Hb  (h) Non-DM with abnormal Hb

— 100 o gt ey "__u,‘mu - ® 2000 g0 @
90 .. ~ 9 g ¥ -
80 ‘?‘:‘m. 'é‘ g0 [Tt PR B
= - < 7 .
60 g 60
50 r=0.231 w50 r=0.169

y =2.1882x + 76.284
30 40 50 6.0 70

HbAlc-Immunoassay (%)

40
y =3.491x + 68.294 30
30 40 50 60 70

HbA1c-HPLC (%)

Fig. 1 Correlation of FPG and HbA1c values assayed from ion exchange HPLC (a,c,e,g) and turbidi-

metric inhibition immunoassay (b,d,f,h) of diabetic patients (DM) with normal Hb type (a,b); DM

with abnormal Hb type (c,d); non-DM with normal Hb type (e.f); non-DM with abnormal Hb type

(g.h).

(Fig. 2) wuh HbAlc Tunduiithennvmuiiil
Fhilnadudndiienindo (8.59 +1.73 %, 8.61 +
1.92 % euddy) Feuandsedidlifidedda
WaEdR (p = 0.887) udlunduithennvmuiii
FhulnadufinUnfiidlede HbAlc Taendnms
ion exchange HPLC (9.10 £ 1.92 %) uac
immunoassay (9.53 * 2.28%) WUANUUANAIY

1 IS}

fiusdraditiodrfaymeddanszdu (p < 0.001) u

1 2

naudihed il ld HuTsawvmuuaziiahinadu
Und fiduads (5.29 +0.35 %, 5.24 + 0.46 %
AmuAIAY) GT;QLmﬂ@inafin"lsiﬁﬁﬂﬁﬁﬂumwaaa
(p=0.055) drungduitheibilEiulsawm
waziiglulnaiudndnd fd1nde HbAlc

uanagegeldedidgmedaa (p < 0.001)

3¥1NIMANMS ion exchange HPLC (4.91 *
0.3%) uwar immunoassay (5.22 * 0.45%)
naAT1z¥ HbAlc lagndnms ion exchange
HPLC uaz immunoassay U89)ANguAI0814
Hanudniusluszdugs (r> 0. 50) (Fig. 3) 9819
Atleddny (p < 0.05)
wansznuvesdlulnatudalnAnean
HbAlc

HansI9 HbA lc Mndnadadenniisia
glulnaduln@ Taw ion exchange HPLC uag
immunoassay HNmuane1ges1elididvdidama
d@dd (p > 0.05) (Fig. 2)
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HbA1c assayed by HPLC and immunoassay

gt
12 9.53
9.10

o e T

HbA1c (%)
(]

DM with normal Hb DM with abnormal Hb

*

529 524 G527
i I

Non-DM with normal Hb Non-DM with abnormal Hb

COHPLC mImmunoassay

Fig. 2 HbA1c obtained from ion exchange HPLC and turbidimetric inhibition immunoassay of DM or
non-DM with normal Hb type or abnormal Hb types; * significant difference, p < 0.001

HPLC-Immunoassay (DM with normal Hb)

23.0
210

5 190
é 17.0
Q
= e
- = e
| 110 B o Jhi
Q 90 ”,M
- = ° r=0.945
s Y =0.8513x +1.258
30 50 70 9.0 11.0 13.0 15.0 17.0 19.0 21.0 230
Alc - Immunoassay (%)
(a)
HPLC-Immunoassay (Non-DM with normal Hb)
70
— 55 . .
X 60 e 3 efee o ; oo
.
5 FTTTES U O
E = g e .
1 as l‘.. * ' '
: a0
< r=0.601
il Y = 0.4595x + 2.8931
30
30 35 40 45 50 55 60 65 70
(0 Alc - Immunoassay (%)

HPLC-Immunoassay (DM with abnormal Hb)

23.0
210

< 190
L 170 bR .
Y 150 T e L
& 50 R Aot
v 110 .8 ALY
< 70 & r=0.898
50 Y =0.7567x + 1.8851

3.0
30 50 70 9.0 110 13.0 15.0 17.0 19.0 210 23.0

Alc - Immunoassay (%)

(b)

HPLC-Immunoassay (Non-DM with abnormal Hb)

g 6.0 .
U 55 08206 8 * _...0
- [ ] et
[ . " ;;i;h,t}’:.
| a5 . ..,...a.-‘""! = .
- LBeeee oo
- T r-0.643
35
5 y =0.5411x +2.0857
30 35 40 45 50 55 6.0 65 70
(d) Alc - Immunoassay (%)

Fig. 3 Correlation of HbA1c values from ion exchange HPLC and turbidimetric inhibition immunoassay
with samples from DM with normal Hb (a), DM with abnormal Hb (b), Non-DM with normal Hb

(c), Non-DM with abnormal Hb (d).

§10619m5704131 HHE

s2@u HBE ludied19dem HHE homo-
zygote fiMnAn 92.5 1.5 % finavilfiaiea
Tdarursansiaianl HbAlce lagndannis

jon exchange HPLC ta3pssdlisionuna dau
M3n197a HbAlc @Igndnms immunoassay
I§uady 8.33 + 2.08% lufthsnnvmuuaz
4.97 £0.37% W Bidhwumvnu flhennmu
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#itilu HOE heterozygote Sailfaas HbE 24.0
+ 2.3% a313dad HbAlc lagndnms ion
exchange HPLC (8.67 *+ 1.43%) fimenni
Tagnann1s immunoassay (9.75 * 1.81%)
aghaiitlvadhday (p < 0.001) Ltaziué'ﬁ"lﬁ"lﬁtﬂu
Tﬁﬂtmﬁﬂu“ﬁtﬂu HbE heterozygote A3127a81
HbAlc lagndann1s ion exchange HPLC
(4.83 *+ 031%) lddmanmsanalaendnms
immunoassay (5.29 * 0.39%) egedilvdfny
(p <0.001) (Fig. 4a)

(199191579 P- thalassemia trait
E«J’ﬂ’;mmmmﬁtﬂuwm: v P-

thalassemia trait §4ii52#0 HbA2 (930 5.6 +

0.7% uaz HDLF (range 0.5-4.6%) a313daam

(a) HbE

833
- -
5.29
483 I 497
4 I
2
0

DM with HbE
homozygote

HbA1c(%)

DM with HbE
homozygote

DM with HbE  Non-DM with HbE
heterozygote heterozygote

HPLC M Immunoassay

(©) Hb CS

2
8.97 28
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HbAlc A2emanms ion exchange HPLC (9.27
+ 1.21%) AMgandendnms immunoassay
(9.18 + 1.34%) udlduana1gediediodifiey
(p=0.582) dndlugiheibildHunmmuiii
WMz ¥e4 - thalassemia “T;Qﬁizﬁn HbA2 Lﬂalﬂ
4.7 £0.6% way HbF (range 0-1.9%) a31327a
A1 HbAlc @1gnanms ion exchange HPLC
(5.00 + 0.26%) ficmnhdendnms immu-
noassay (5.12 + 0.44%) us liuand1aagrail

fedhdiny (p = 0.311) 1yunu (Fig. 4b)
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Fig.4 HbA1c obtained from ion exchange HPLC and turbidimetric inhibition immunoassay of DM or

non-DM with HbE (a), B thalassemia trait (b), Hb Constant Spring (c), a thalassemia trait (d);

*significant difference, p < 0.001
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0.39% auaav) "lé{mqqm'mﬁnmi immunoas-
say (8.80 * 1.40%, 4.94 + 0.72% enuddy)
uanansIvlduana1ved1editiodrdeyniedna
(p = 0.818, p = 0.689) ﬁaaaqnfjuﬁmfha
(Fig. 4 ¢)
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Faflszéiu HbA2 @80 2.5 + 0.4% a1viam
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druludilad 18 unauiidaoglungu
O-thalassemia trait #9ii526u HbA2 1de 2.5
+ 0.3% a5197ad1 HbAlc fmenanms lon
exchange HPLC #fganiidiondnms Immu-
noassay U@ lduanasegaitiedifiey (5.20
0.42%, 5.12 + 0.44% suaey p = 0.153)
(Fig. 4 d)
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Table 2 Comparison of FPG and eAG calculated from HbA1c values from ion exchange HPLC and

immunoassay
eAG-
FPG FPG eAG -
HPLC p-value
Group (Mean+SD) p-value | (MeanxSD) Immunoassay
(Mean+=SD)
mg/dL mg/dL (Mean+SD) mg/dL
mg/dL
DM with normal Hb 169+45 200+£50 < 0.001 169+55 200+£55 < 0.001
DM with abnormal Hb 209+100 215455 0.030 209+100 225465 0.001
Non-DM with normal Hb 89+6 105+10 < 0.001 89+6 104+13 < 0.001
Non-DM with abnormal Hb 88+7 94+11 < 0.001 88+7 101+15 < 0.001
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