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Performance verification of affinity chromatography
HPLC in HbAlc detection
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Abstract: Objective To verify the analytical performance of affinity chromatography HPLC in haemoglobin Alc(HbAlc) de-
tection. Methods The accuracy, imprecision, detection range, contamination carryover rate, methodology comparison and in-
terference of affinity chromatography HPLC were verified referring to the CLSI evaluation protocols EPS, EP6 and EP9.
Results Accuracy test results were all within the range of quality controls, and close to the target values. Imprecision results at
three different levels were 0.82% , 0.72% and 0.79% , respectively, which met the requirement(less than 1% ). The HbAlc
showed goed linear correlation in the concentration range of 5.2% ~ 18.8% (y =1.003x-0.125, r =0.995). The carryover
value was 0. 12 when HbAlc concentration in the range of 4.9% ~15% , the cross contamination between samples can be ig-
nored. Manual dilution evaluation test results showed that the maximum deviation between whole blood and dilution mode was
0.1. Premier Hb9210 and Variant Il were in good correlation, with the linear regression equation y =1.0001x - 0.003(r =
0.998). Paired t — test data of the two groups (n =40) showed there was no significant statistical difference(¢=0, P=1.43).
In interference test, the results of affinity chromatography HPLC method ( Premier Hb9210) had good correlation with the blood
glucose (group HbJ, r =0.927; group HbF, r =0.827), and the results of Variant I had poor correlation with the blood glu-
cose( group HbJ, r =0.024; group HbF, r=0). Conclusion The HbAlc detection by affinity chromatography HPLC method
is in line with the requirements of CLSI, applicable to routine clinical testing.
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11), 142§ B X ERH; Variant [ 4 A ¥4k I 41
FEASHAL (B FAS B R, CV <2% ), H
AR IS HER, %k A ZH Bio - Rad A 1], BLER
FHt5 :64001133, IEH 56 B A AR B A e (B
b (#5:33821) , 32 H R Bio - Rad A HJHE{IL,
1.2 #FAkBE 51 flkRAck H 2013 458 HAbatih
MER: 2B FH , HE Variant 1 £ H3EL N4 E S
SR A R el 2 T HbAle ¥R E. Hor, 30 4 8
HbAlc #MI{EAE 4% ~6% 2 [],20 %) #) HbAlc ;i
{EFE 6% ~15% Z[6),1 HIMEE R >15% &, Fl FIEH
EHREE BETERANTEFHENHR. 1 4
HbAlc 7 18.9% MytrAssk bt KR AR ER, i
TFRYERAE ., 20 F)48 5 ifil 20 2 (1 B AR A ok B 4t
HUMAERE T, K HbF FHEE PR A 3L 10 4], H A
H 65% ~80% ; Hb] BHIERIAR A 10 f, ¥ o8 25%
~53% AT TIRHIUE . FRITEPRA Y A8 B
W R ARARAS , AT FTAS RAE 5 28 H BRFLH R 4]
EITfER. -

1.3 i TSR MAS HERR P RTINS R, i
TEM AR A H U 2 /KO e B, FIWT R B
¥ MR 3 E i K SE 5 = bR HE b Bh &= (CLSI) EPS |
EP6 \EP9 U LB TR o

1.3.1 [FEMFIIE S FEIF{Y 2§ Premier Hh9210,
BERMA AR R AR R 4 i A S B R s 5, B4
IR B S 43 I SE 6 IR, B0 Y SR A
o BRI B i 45 R34 B A R ER AT
fEVEEN

1.3.2 BB MR8 EPS - A2 S0, X & H
115 3 AMHRBE K1Y HbAlc dpAR , 18 KA /] — ¥k 2
BykRAs, 4y 2 HERI, KA R 4 W el , ES N E
20 do XU KIS AT RS % BT, T B
WHE AEZR CVAE ., BORBWBIKEFRAR CV{E
IR <2%

1.3.3 Sl E{a B RYE EP6 - P2 S0/ B
B Ay AR ) b BR f &5 0 A A R I T FR AR IR 1A
FEARIR G S NASRI YR MAR A, ¥R B2 43 51 8 100%
RAEL, 75% 1BAH + 25% & {8, 50% {K{H + 50% & 1A,
25% RAE +75% =18, 100% BfH. BAE WS E¥&
AU EEIBR A A3 3100 8 2 Wk, B3 , SR F E 2R [l
A BHTEYE 0, EEREHF R,y =bx + 2, B
3k r=0.975,

1.3.4 #4775 e 145 B HbAlce K {H AR A
(5.0% Z=4) 11 4, Je s fEAR A ( > 15% ) 10 ], $i B8
L1,12,13,H1,H2, 14, H3, H4, L5, L6, L7, L8, H5,
H6,19 ,H7 ,H8,L10, H9, H10, L11 )l FE & Wi #5 A , 4
BEAKTVH CVE, & - KR4 B s ERIK - K45
AslH, BEXR: (1) BNKEW CVHEITBEEMRKT
2% ;(2) & - RARAS Y s fH <3 5K - IRARAS s {85
() T IE g = 5 — KRR 291 - 1% - RAx

AR SME , BRI P F <3 R - bR A
s {8,

1.3.5 FIWHBIUE B 10 FlHiEEmin4s, R an
T RRME RS TR (1) 2 M FUR M F ALK
W EREER . (2) MR FAE 10 flibr4s, R
R R TRE , IC R A R . DM =R i 45 51
REFE A DL A 27% A B S HTEE, b LR
NELWHERER, BERWBEEXNBNEELSH
EEAFR .

1.3.6 [LXSCH:  Premier Hb9210 /E S SC 5N 28 1
SLBG i, Variant TAE M ZEHEAER R LU 7. R4
NCCL EP9 — A2 Z3Rk Bt 50 5] HbAlc 7K F-A R (9 1
RARAS, Horft 20 #1f9) HbAlc Y51 > 6% o H KA
10 filbr4s , ¥ # 1.2.3.4.5.6.7.8.9.10,10.9 .87,
6.5.4.3.2.1 A0, 4 BIAE Premier Hb9210 F1
Variant I F#Ef7ReI, R4 5 do R BT A B A XU
W2 A s TFERA TR RERIR R,y =
bx +a, B r=0.975,b 3T 1,a BB/,

1.3.7 THitEprsE  H HbF F1 HbJ 3% 5 AR, 47
T T IRR 5 v A TR, s A A g s (1) XA
Bt TR ¢ KB 4AT , AL B b 2= R A i 2
Z5F,P<0.05 FARFF F LR RZ BRI ER
BB (2) kil R 5 s Rt M
KM, r>0.800 AEILEIR 5 I bEA B4 HHHE
1.4 %+%3 42 A Microsoft 2003 J% SPSS 11.5
BT H 22500 PIREAS IR LU, R R B X A%
A ¢ K5, P <0. 05 3/ W R Jy ik A B &5 SR =2 1]
ERBHRIFFE G XM SR Pearson A% 47
B, IHEAHC R B r 18, BT P {H:r<0. 300, W ANTEHE
2R PEAE4;0. 300 < r<<0.500 SN AEFLR PR 26,0, 500
<r=<0.800 H EFZLLMAFK;r >0. 800 N EFEFELMAH
K;P>0.05 HHARIHMA,P <0.05 HFHAEEM
K5 Stk AR P SR i B 4 hr . THEFERILIY
B+ bRAEZE (X £5) RN,

2 5 B

2.1 EAH AR RE BT AR I E R
5.4% +0.08% , 1C JR ¥ HAE FIE ] 5. 6% (5. 0% ~
6.2% )N, EEFREFEARKIEER9.8% £0.05% ,
TEF R EATEE 9. 8% (8.6% ~11.0% ) N, i,
LR B PR I ER

2.2 WMEABE XNTEH.PAMM3ANAARFAKEN
HbAlc bpA , KGRI F 1,2 s 435N 4.9% =
0.04% 8.3% +0.06% H112.6% +0.1% ;CV 435
0.82% .0.72% F10.79% , ¥R,

2.3 SHRELBEE 2 KOWNETELBL
SRR 2, KA r 225 0.995 >0.975 , fF A4k
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#1 7.9 L3 ~KFEH HbAle BERHME SR %3 HbAlc BB REER
¥ HbAle ff (%) HbAlc ffH(%) HbAlc F{(%) A HbALoWESSR(%) M —GM0(%) WM — IR (%)
1 4.8 8.2 12.5 L1 4.8
2 4.9 8.3 12.7 L2 4.8 4.8
13 4.9 4.9
3 4.9 8.3 12.7 HI 51
4 4.9 8.3 12.8 H2 15.2
5 4.9 8.3 12.7 L4 5 5
6 4.8 8.4 12.5 H3 15
H4 15.2
7 4.9 8.3 12.7 Is . S
8 4.9 8.4 12.6 16 4.9 4.9
9 4.9 8.4 12.6 L7 4.9 4.9
10 4.9 8.3 12.6 18 4.9 v 4.9
HS 15
11 4.9 8.3 12.7 HE 153
12 4.9 8.4 12.6 9 5 ‘ 5
13 4.8 8.3 12.6 H7 15
14 4.9 8.3 12.5 H8 15.2
L10 5 5
15 4.9 8.3 12.4 1o 151
16 4.9 8.4 12.7 H10 15.1
17 4.9 8.3 12.7 Lil 5 5
18 4.8 8.4 12.6 A9 4.88 5
s {8 0.0447 0.00
19 4.9 8.4 12.7 v 0.9 0.0
20 4.9 8.4 12.7

&2 HbAlc2 WAHTNETEELTRLER(%)

MR 51 WK 2 W -1 (E
5SS BB RRME  BEME RNE BOE RE
100% & 5.1 5.1 5.2 5.2 52 5.2
B g s 8.3 8.6 8.5 8.6 8.4
25%

OB 9 e 121 1.9 119 119
50% 1

BBt 55 152 156 156 155  15.4
15% B

100% & 18.8 18.8 19.1 19.1 18.9 18.9

2.4 BFFFEERE KMEN4.9% K HbAlc R
ME{E A 15. 0% 9 HbAlc fr 4, F CV fH 43 51K
1.4% F10.6% A&F 2% ; ¥ - KARA s {H R 0,1
—f&bnads s (624 0. 045 ; #HH 15 e R 0. 12, #E5HHI5 H
B <3HE -4 s fH(0.134) (KR 3), AR
BREER, .

2.5 FrmsmmiE 2 A AR R 2R R B
HbAlc 5 R Z B B ZE{E 4 XFEH FE 0 ~ 0. 1 Z 8]
(R4) FEEFREKR,

2.6 FESTWHAFR  ArBfEH Premier Hb9210 0
Variant Il il 5 50 41 HbAlc kA<, £5 5243 51K 6. 84 +
2.03 F16.80 +£2. 04 ; BRI HATRINIARAS ¢ KT, ¢
=0, <t3(2.023) ,P = 1. 43  RRBARIE LG
BEZR . BT ERNERERBSH RNy =
1.0001x —0.003,r =0. 998 , #/5 ML R IF,

R4 AN MREAEER HbAle £ (n =10)

e L e F IR Z A%
WEE(% ) WEE(% ) 1H(%)
1 5.5 5.4 0.1
2 5.7 5.7 0
3 5.4 5.4 0
4 5.4 5.5 0.1
5 5.3 5.4 0.1
6 7.6 7.6 0
7 7.2 7.2 0
8 7.2 7.2 0
9 7.8 7.8 0
10 8.9 8.9 0

2.7 FHRMEAEL XF Hb] BRMLAEHTFHA,
i 4 Pl 52 {5 4. 89 mmol/L + 0. 24 mmol/L, H b
Premier Hb9210 i F 1§ HbAlc £5H K 4. 90% +
0.40% , Variant II #ll & f¢) HbAlc £5 %K 6. 82% =+
2.56% , B HEA Bt IR G5 R BN, 1 = 4. 435,
to.05 (o) =2.262,P <0.05; % T HbF AR ML EE T
PLA, MBI E(E R 4. 76 mmol/L +0. 49 mmol/L, H
H Premier Hb9210 ] 52 ) HbAlc Z5 3 K 3. 92% =+
0.26% , Variant Il #lll 2 () HbAlc %558 0, BLxtAE A<
W RS REBR, ¢t =37. 560,055, = 2. 262,
P<0.05(%5),

X1F HbJ £H , Premier Hb9210 F1 Variant IT #3044
R5 MR R r {5457 4 0. 927 F1 0. 024 ; %
F HbF 4 , MR RH r fH53 500 0.827 #1 0,
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5 HbJ i HbF THMBFFTHRMELR (n =20)

FH M GLU FEMEHE RS
BHER (mmol/L) HbAlc(% ) HbAle(% )
HbJ 5.2 5.4 8.6
HbJ 4.9 4.9 10.2
HbJ 5.1 5.4 4.5
Hb) 4.9 5 7.7
HbJ 4.5 4.3 7.4
HbJ 4.9 4.8 7.5
HbJ 4.5 4.2 2.6
HbJ 5.1 5.2 6.5
HbJ 5 4.9 3.5
HbJ 4.8 4.9 9.7
HbF 4.9 3.9 0
HbF 4.4 4 0
HbF 5.1 3.9 0
HbF 4.8 3.8 0
HbF 5.5 3.9 0
HbF 5.3 3.8 0
HbF 4.3 3.9 0
HbF 5 3.7 0
HbF 4 4.6 0
HbF 4.3 3.7 0
3 4t

1977 4 - 1997 4E , %[ 23 MG ERHUOGTEXS 102
Bl 2 FRUBE PR 95 58 38 T J& 19 A B 14 W PR W BF 5% ( UKP-
DS) &3, HbAlc /K AN FEAS 1% , 355 T 08 R AR AH K
I B 5 5 He i KU ARG 21% , MR EBET-FRAIL 25% , B
B RFET R 17% 5 B O LB FE i XU [ 1
18% , 3G 25 7 XU AR 15% , IR TV 4k 2% M i B4 IR
RS A 35% . 7E HbAlc #id 6. 2% i, #1528 Y
KARH BT, % HbAlc #id 8% LUJG A H BLEE
IR BRE AR B, SHBRAHEER
HbAlc YIS MRES K, ZTAFFIER : HbAlc 5%
PRI RAEE IR, TR, 78 2002 4, 35 R PR
%2> (ADA) Y HbAlc % SR PRI A MBS W5 19
“EFRAE” ,HbAle <7% A}, — B I K AR & Az shyy
o HbAlc >7% i, R4 OGTT B2 Wi i BB

HbAlc ZEME IR Wit L ATEMR B, IR 4 B 6k
GRTHERBHBEMZER? 23 RMLZERN
WFEUER , HbAle /E ¥R BRI 2 W FE 4R A 38 240
R S0 S B B B K P 8 4 3 i XU A 4
SR TR AR B BN B S  E A
A8 B B BRI 5 FEO SR A 32 2t (AN 3 B R o8 )
BRI B 6 5 H BT 38 S8 IR B BAIG
T RMAE . FTLA,7E 2010 45 ADA ¥ HbAlc HA
BRI R TS W e bR, I 2 6.5%

#TF HbAlc f U 7ERE IR B B B P B,
LIGEAETIA—TH AR B R0 U E T IRIX
BTk BB AE BPE BE4E A5, Premier Hb9210 3R fH

EMENTERBAREA , B A MR AR
EEEEETE cis - diol BRER, fE S BR LA
G I FABRENE, ROV A SbE L M 41 &
B, Z MR B RR ™ . ASOAUF LA m Xt
AR HAT T PR

BRI IESS R B, B 7K 14 i 3R 24 A6
6 WK, EERBAY:, MEFRIEERBR,3 MREK
SEH9 HbAlc ARZAK I HY CV EHIY < 1% , fF 5 I IR
L ERIER, 7E5.2% ~18.8% Z 6], H5E BRI H
A, R U B AR B AL R 7E 0% ~
33.1% 2 [BI¥EA BIF LM, HAEEA IR 0T,
I AR BT RE $R 2] 4 B 15 v 135 19 HbA e AR (I e {4
18.8% , H Y, , £ XX — B A HEAT T A% AN 2R 1
WE, AV 4. 9% F1 15. 0% B 5 A< gE 47 #747
TGRSR PEAL B S RNE R R 0. 12, A A ESK,
TEWG IR I, 15% (W B AR A 11 E 40 A X 48 2, BT DA AR
W] DATE B 2 A A 5 FREAS 8] 38 TS5 e ) b
ARG, MR LM ER, FLWBELIRERER,
4 (i FNAR BRI =22 18] () 22 AU R 0. 1, X R /R AN 3%
) 4 I AR S RN R A S 3 T AR i e S0 R 2
FEJT IR XTI 5T H , Premier Hb9210 1 4 25 F1 E T &
S B T AS , S AR RS LU ES Variant
I (B FACH B AR 3R ) RS I 45 SR 4 % R M
Kbk, WG RIEFEE. RENAEAETREET
$t HbAle WiE M EBERE, LGSR KW, MM+
FHAZERMAEAR, ZMETRRBHEESE T
A, A EREA T EFE LW ERE, R0
RO THE /D, K HbAle RIS R 5 M2
gf? B m M, X530 e R—

gr F AR, 4 B Sk ki 41 85 1 43 H7 4 Premier
Hb9210 ) IE 7 B FAE 25 B e W38 15 B /N (SRR =
bR At ) , H B RIFHZ k. ok, A i
AHGE SR S A W AR S FE, vT B sk A (U R &
Mg R, B A TR E LM HbAlc,

B 0k
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