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Comparable study on determination of glycosylated hemoglobin (HbAlc) with different methods

HU Hong-xia, ZHANG Xiu-ming, WEN Dong-mei, SUO Ming-huan, ZHANG De-cai, XU Sheng-nan, KAN Li-juan( Zhongshan Hospi-
tal of Sun Yat-Sen University, Zhongshan 528403, Guangdong, China)

Abstract ; Objective To perform comparative analysis and bias estimation for the results of HbAlc determination from three different
methods, i.e. , ion-exchange high performance liquid chromatography (IE-HPLC), affinity chromatography high performance liquid
chromatography ( AC-HPLC) and high performance capillary electrophoresis ( HPCE) and realize the comparability of results from dif-
ferent methods intra-laboratory. Methods IE-HPLC method which passed the certification of NGSP [ grade laboratory was used as
the reference method, and HPCE and AC-HPLC were used as candidate methods. The method comparison and bias evaluation were
performed based on the American Clinical and Laboratory Standards Institute ( CLSI) EP9-A3 document. The accuracy and precision of
the reference methods were validated before determination of samples. The incomparable candidate methods were calibrated by fresh
blood samples which were obtained value assignment transferred by NGSP and the verification of comparability was performed after cali-
bration. Results The tested results of ten NGSP samples with given value were all within +6% of target value. For the two candidate
methods the intraassay coefficient of variation was less than 1.5% and the interassay coefficient of variation was less than 2.0% . The
bias of HPCE method at medical decision level were —0.06% and —0.07% , less than half of CAP TEa, which was comparable with
reference method. The bias of AC-HPLC method was —0.31% and —-0.31% , larger than half of CAP TEa, which was incomparable
with reference method. After calibration of AC-HPLC method the bias of two fresh blood samples with different concentration which was
transferred value assignment by NGSP sample was 0.08% and 0.09% , less than half of CAP TEa, which was comparable with refer-
ence method. Conclusion Theresults of HbAlc determined by different methods may be variable. CLSI EP9-A3 should be an effec-
tive tool to evaluate the difference. The calibration for incomparable method by fresh blood samples which were transferred value assign-
ment could realize the comparability of the tested results.

Key words : HbAlc;comparison study; methodology ; standardization

LI 2128 1 (HbAle) 14l R s 4 ican Diabetes Association, ADA ) ¥ 4 # %
KPR EERR, SRR EMIFRIENZAE  HbAle=6.5% (48 mmol/mol ) YE Jy ¥ IR % B2 W15
MERFEYIMR, 2010 4, REHERKE NS (Amer- IR, EFREBAFLZERBERRFES BIERR

* BEWH. ARERPIELYE BT H (2013B021800112) ; 1l E¥7 DA A %1 (2015B1002)
EEEA HOE 1988 44, &0, LR A, TENBRKRERRT.
BEMEE HKEW, TAEHKIF, E-mail ; xm0760@ 163. com,,



+ 148 - GR35 2016 £2 H¥ 34 %% 2 Chin J Clin Lab Sci,Feb. 2016, Vol. 34, No. 2

EX % ( International Diabetes Federation, IDF) 1 WHO
REART™, B E5¥E 1999 48 WHO B2 Wiks
#ERREZE NI E HbAle TR E, AR F ik
AR 5 R = AT D AR RS EEEI
PRI 32 B % 4R ME 46 B & (CLSI) & 37 & i 10
EP9-A3"* 30, ot B Y 5 6 I 3 HbALe W2 7
TEREAT T3 L5 X R A Ay, I XAV LU B v
11 FH 36 [ [ ZOMEHb i 4148 A AR 4 R ( National
Glycohemoglobin Standardization Program ,NGSP) (&
FEAS TR B 1% 128 5T B 4 I AS HE SE IR B0 45 R VT L
o

1 Femdi ik

1.1 ¥£85ik# [ BioRad A F] Vadant [ & H
R AT A LR R R A R
afr, HbAle 46 3 J5 38 2 B9 F 38 466 i S0 A 23 %
(ion-exchange high performance liquid chromatogra-
phy, IE-HPLC) ; 32[H Primus Trinity Ultra2 4> H Zl%#
LT EE [ AT A S B 0] A HE i S S,
IR PR h B AR £h 35 A1 2 M1 ¥k (affinity chromatography
high performance liquid chromatography , AC-HPLC) ;3%
[l Sebia HANE A UK S HECE 0] AHES SR
i, 75 B TR B O R 2806 40 4 3 Dk ¥ (high perform-
ance capillary electrophoresis, HPCE) ,,

1.2 FEAlcSE  $RER CLSI EP9-A3 SUfY ZsRily
% EDTA-K, JIBEMBAEA 40 17, HrpEHh Il K#
B I o 1L BE B2 TR BOME PR B 20 45, (R AR R
20 5] ,HbAlc ¥k EFE 3.9% ~14.4% LRI N 5145
fiio FHMEBS B EBEA R E HbAle B4 HEAT
LR RROR R BV . BTAPIRE M RE M B E M
g i EARE S LR QTS v i1 B AR 4=
X, HARMR AR ng HbAle T2 K259, TiE
mAfE M, 10 A~ NGSP A RIE TEE
NGSPELH % .

1.3 S AELIEWHETM  IE-HPLC % &
HbAle 2 PASHRAE T ZE R SRERKE +.O
M RE KRR P OHARKEERERS S,
S0 L HbAle —BHEHHRIMS a4, HEEL T
NGSP | LB = NIE, o HriEfE R &F, ke il 45 3R ]
IR 2 NGSP B % Jitk, Wik, LI IE-HPLC ¥
SR (X) o AT EAA X H, FEER 10 4>
NGSP EBAA, BT REASIE 1 K, ERBH
X2 (CAP) 2015 RS Bk SR 1R % (TEa)
HEMERY = 6% S A WTARAED 10 AMREA I E IR

WM AFIRELEN, S Wk EREFEER,
1.4 ZRIERKEREITAT  AC-HPLC 3 (Y,) Ml
HPCE #:(Y,) AR T . FEMEAT ¥ 2 Ho Xt aig A
EP15-A2 SO HEATS B BEREBE R IE . 1B S AR
R E A, G AR, B ERE N E
3 ELES d, G MEAILRE 15 MR, B 2.
1 CV,CV W R AT ESR ™ G HEAT RS

1.5 HEAKI ARENRHESR NS, T
BEHTLRAEAKN , 8 EP9-A3M ek,
BMEAARETEMLRFESNE 1 R, 8K
8 HEA LS d, 3t 40 By R, BAS LIRS 40
A REAE , 3 120 MR BIE.

1.6 BdEabm BBAELGE KK EPO-A3 St
F5R, X Fl ESD(extreme studentized deviate ) Xt fif
BEEHTEBFENKRE, TERRENAE
(EDS,) RiGFAE(A,) , MR EDS, > A,, WA R E
FHE, PIBRG AN SER NI E B E R R, BREN
FRAEBIFER SRR 5% , R LBHAGER 40,
MEHERZAEEL 2 N WRET 24, NFE
P REAR, FRERMEZNEE, BES TR
APl - 2 B B A B, R IR R AR A
EREIR R, AR BN TEN
HbAlc Z5RHHA RIS RE(r) , Fr=
0.975, WA AE AU BE VS Rl 33 , P LATH SR LR
o ¥ HbAlc B FIEKFE (X)) RARIR L, it
LRI R HL R T B Z R AR RAR (SE) o

1.7 WelKAT42 M50l CAP Xf HbAlc % A R 1¥
TEa JHEME x ( £6% )", LAJ7 ¥k [ M 15 < ¥
{H +1/2TEa B <¥{H x ( 3% ) , FIRT LR ITEEM
BT LRI R BT HA T o,

1.8 AREMFHE2OREIRITE W53
TTERT KRR T, 2 RARBH a8 L 1
Frsl" B2 NGSP A 4 8 14 33 B0 1 /e J3F 7
£ MBEATRHE , BHERR E AT 40 e A AT ] Lo
BHiE, SEH LR T RS T BT A

2 &%

21 ZUHFENEREITE SHTEBES5ERE
NGSP £ L 1 % #E 47 L XF, 40 4> HbAlc W7
4.40% ~10.10% FEE N MR, kR 1 MR
—11.22% 5, K& 39 MEARTE -5.10% ~2.11%
ZI8],/NTF NGSP HUAE I 6% . FEFEAT Ik L Xt
A, S 8E2 NGSP 2% 5L 56 % {H Y 10 PMEARHIE
SHHERIERE SR LE L









R ZE 2016 42 A48 34 %% 2  Chin J Clin Lab Seci,Feb. 2016, Vol. 34 ,No.2 < 151 -

SRR R I 2 ESD B, %05 B B4 AR 2 5t
SHATHT, BIRBEBHE, E N E WA, EP-A3
4T OLR . WLS  Deming , Passing-Baklok % & #i 5]
AR, AT E R AR, LA o R e 51
BRI NEE, WHERERIRFT ML R
s AR ABTITEERE 20 Bl 20 4
B PRAR B 3L 40 R AHEAT LT, FF A& U E K
AC-HPLC B 5B ikt 2 — B BEE , S
BHESIG G, #D I R B R R AT S B (E
BRI, RELIERE BRI ESSHEE
JB1f r>0.975 BRI HEARE AE . RIBHUN
R s ] A B AL AT, S LA fE E s Bk,
LRy 55 G A B EMXE, Tk
(BB 5 2 (AR A A X — B, 46 #% OLR [l 3B AY
HEATEIR T RBA

CLSI EP9-A3 U1 L BE 2 g i 7K &b B 4 fo
S T 5286 7 B RS L O B R AT B0 AT B A A
Weykamp 2" K38 Ifs R B 57 45 3 1 & M BT R B
EARH 6.7% , R f3 3. 4% ; Barga %' R 4= Y1 2#
TREEHHE BRAEASKT 2.8% ., ABRL
CAP fE H B E IR K 2015 E M AT MR EEER
+6% HIRMEREFRE B . HbAle & 5.7% i
6.5% P BE 2 g K, ISRMERY 6% /9 1/2 K
PR, BB E K 5. 7% F1 6. 5% &k 1) i w43
B3 +£0. 171% #1 £0. 195% , ABFRLE R BT,
HPCE 75 B2 p e K A 5 2 L 7 32 9 0 4 43 51
4 -0.06% F1 —0.07% ,/NT 1/2 CAP TEa, 5% It
Jrie BT e AC-HPLC SR S o E K AL 5
BT MRS BN -0.31% 1 -0.31% , ¥k
F 1/2 CAP TEa, 5B W HEARTT I, B RBUY E#H
MESEL AC-HPLC ¥: 52 H 7 B AT ot

Xt 55 W ERT SR T B, B BA RS
SERTES T, FI2 NGSP B A R {E 1558 1
AR BE B % 4 M ME AC-HPLC 3%, B ME G EHT A
40 (PREAHEATA L HERIE, R BN, RIEGEE
2R EARFAL S S T R 4 528 0. 08% F
0.09% ,9/NT 1/2 CAP TEa , 5B W HFiEEF A L
P, 3 H AW 45 R eT ¥ 2 DCCT,

#Z, CLSI EP9-A3 R S35 28 P36 )7 i b X

MEATR, £EAAHEREKS IR A%
RATBEHTEH SR CER LR T ®RES
B B B R e L X S L AT HG Y O 95 R A 42 NGSP
RE A IR 2238 PO T 8 4 (L SRR ME R SE B IR] — 5K R
% HbAlc Jil 845 R AT WA R, tL(ER K
3L AEAR: SR e p

4 BEW

[ 1] American Diabetes Association. Standards of medical care in diabetes
2015 : Summary of revisions J]. Diabetes Care,2015,38 (Suppl 1) :
S8-S16.

(2) B3, BEXH KR, 5 BN aBEALRERMERLT].
R 2R % ,2013,21 :673-678.

(31 &Y. MmE PustnaEANENERRIRERME
BHWM)]. hERRESRRE,2014,37(12) :893-895.

[41EP9-A3. Measurement procedure comparison and bias stimation using
patient samples ; Approved guideline-third edition[ S]. CLSI,2013.

[5]Little R. Committee college of American pathologists( CAP) GH5 sur-
vey data; (updated 8/15) [ EB/OL]. http://www. ngsp. org/ CAP/
CAPI5b. pdf

[6]EP15-A2 User demonstration of performance for precision and accura-
cy; Approved guideline-second edition[ S]. CLSI, 2004.

(TIR&H,%EH, R0, %. Hitde 0 REFRLHARF HbAle
i RGN E R AT (], iR R AR, 2014,
32(10) :790-792.

[8]Badiou S, Guillot J, Kuster N, et al. Comparison of Arkray/ELITech
ADAMS HA-8180V with Bio-Rad Varnant, II12. 0 and Tosoh Biosci-
ence HLC-723G8 for HbAlc determination[ J]. J Clin Lab Anal,
2014 ,28(6) :428-434.

[91EP15-A3. User verification of precision and estimation of bias; ap-
proved guideline-third edition{ S]. CLSI,2014.

[10] Weykamp CW ,Mosca A, Gillery P, et al. The analytical goals for he-
moglobin A(1¢) measurement in IFCC units and National Glycohe-
moglobin Standardization Program Units are different [ J]. Clin
Chem, 2011,57(8) :1204-1206.

[11]Braga F,Panteghini M. Standardization and analytical goals for gly-
cated hemoglobin measurement[J]. Clin Chem Lab Med, 2013,51
(9) :1719-1726.

(12484, XA 4 Bk, %. CLSI EPI-A3 TEMG IRAEALTT A L
tRRIALT] . PR EERE,2015,95(12) :346-348.

( c# B 88 :2015-12-15)
(EXHE: LH%)



