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(A ZE] BH RKid#SENEdhsZagHbAlOF FFREAAYaA L. TiE KRAHEENE HbAlc. #F ik F
RO EE R TR KR EHEARARRTAE R RE. BN ERGY R, 505 &0k 4% (HPLO) 48 £ &
AR, R BERAZ P KEATFAKCYH 1.04%.1.26%.1.37% 3L @ A 1.83%.2.247% .2.64% .5 HPLC i 2
&A% (r=0.996, P<{0.01); HbAlc e {d # & 4 5. 20%6,6. 40%6.7. 6026.,8. 8025 ,10. 000, 11. 200, = w4k & 2 71 A
100.15% .98. 91 % .98. 84%.98.20%,103. 62% ,99. 82% ; % # % #& > T 15. 50 mmol/L . & # J> F 516. 00 ymol/L. A2 4r % Jv F
217.00 pmol/L =& H i > F 10. 20 mmol/L. &% F 11. 50 mmol/L.7F & & ) F 50 g/L . 3% & & T 50 g/L #F, s £ R L%
2FHh. FEMN. v LR =47 (EDTA-K2) M # B sh 40 B 48 A HbAle 2R £ —20~20 CH# A 3 d R R AE(P>0.05);
#r A 500.1 000 r/min(R=15 cm) & R B &8 (1.2.5.10 min) YA & 2 000 r/min & = 1 min, 4N 2% 5 3 000 r/min & < 5
min 4%, £ FA G FENL(P<0.05), &t #HEalZ HbAle A F A R FHME EHME KL CAHFLSBAZR. 5F
My AR FAR KM BT AR £ B, T R4 R s R AT HbAlc A& & K.
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Methodological evaluation on enzymatic method for detecting HbAlc and influence
of sample pre-processing on detection result”
Chen Tongqing' , Zhou Chun® ,Chen Wenging® ,Li Zhenxing' ,Luo Bing', Tang Qian' ,Zhang Wenming"
(1. Department of Blood Transfusion;2. Department of Cardiology ;3. Department of Clinical Laboratory ;
4. Department of Endocrinology s Anhui Provincial Second People’s Hospital , Hefei,Anhui 230011, China)

[Abstract] Objective To evaluate the methodological performance of the new enzymatic method for detecting glycated hemo-
globin(HbAIc) and its influencing factors. Methods HbAIc was detected by the enzymatic method. The precision, anti-interfer-
ence,recovery rate,accuracy and the influence of pre-processing(anti-coagulation, preservation, centrifugation) on the detection re-
sults were evaluated.its correlation with HPLC and the bias degree were analyzed. Results The within-run coefficients of variation
(CVs) for high,middle and low value QC samples in the enzymatic assay were 1. 04% ,1.26% and 1. 37% respectively and the be-
tween-run CVs were 1. 83%,2.24% and 2. 64 % ,respectively; the enzymatic method showed the linear correlation with HPLC(r=
0.996,P<C0.01) ;the HbAlc target value concentrations were 5. 20 % ,6.40% ,7.60% ,8.80% ,10. 00% and 11. 20 % respectively,
the recovery rates were 100. 15%,98. 91%,98. 84%,98. 20% ,103. 62% and 99. 82% respectively; the interference test showed
that this method had no significant interference on the detection results when glucose <C15. 50 mmol/L,UA<C516. 00 pmol/L, bili-
rubin <C217. 00 pmol/L, triglyceride<C10. 20 mmol/L,urea<(11. 50 mmol/L,albumin<C50 g/L and globulin <C50 g/L. The HbAlc
detection results in the samples with anti-coagulation by heparin sodium, EDTA-2K and sodium citrate stored for 3 d under —20—
20 C had no obvious change (P>>0. 05) ;the sample was centrifuged at 500,1 000 r/min(R=15 cm) for different time(1,2,5,10
min) and at 2 000 r/min for 1 min, their detection results had statistical differences compared with the sample centrifuged=3 000 r/
min for 5 min (P<C0. 05). Conclusion The precision, anti-interference, accuracy and linearity range of the enzymatic method all
conform to the clinical requirement. Compared with the conventional method.its correlation is good with small deviation, which can
entirely satisfy the demand of the HbAlc detection in clinic.
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1.2.1 X2 5RF  EE{I%K Bio-Rad Variant [[ B4 H 3)
HbALc 20 H7 4% K Jit %6 e £ 4 7 (Hik 5 AA31331) K i 45 9
(AA63665), HA7 7600 B4 {3 AL (H 4, H LA H
D R F & H A PRk Norudia HbAlc i 57, R H &
FRAY  (DIRF] 1S 801RDK) , N- (¥ HI B4 0 3 )4 ,4'-—
B3 s, (2 R7 23S 801RDK) . i % 1k Wy i »
RS E R E LB . (D ARUES (IS 918RDK) Ik O,
610mg/dI(Hb) .14. 1mg/dI(HbAlc) ; ¥ & @, 901mg/d1(Hb) .
75mg/dl (HbAlc), (4) HbAlc % {8 i # # (E (4t 2 K
918RDK) , i {H (8. 80+ 0. 43) % . HF (6. 30 0. 37) % K4
(4.5040.29 %,
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H(CV) , $iz B8 4 TG DR ARG 36 45 1 R0 I IR Ak 27 ot 45 1 Ao
i 535 BBl HbALe W9 ARV 22 IR(E N T 15% by CV /i
F 1/4 AR 2ZRE 3. 75%) Jtim CV ¥/MTF 1/3 fRiFiR%E
FRAE (5.00%) 7,
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s RMEM 0 5.1 4,253,324 1,50 RyLLHIFS
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1.2.5 FHiRKE 76 HbAlc /K2 5. 96 %0 CHfF 2 46 I 45 55
HIFRAS 43 00 I 0 AS [] 28 3k 3 G 4 8% (3. 71.6. 11,15, 50
mmol/L) \JE R (89,416,516 pmol/L), JHZL Z (5. 10,19, 217
pmol/L) (=t H i (1. 01,1, 70,10, 20 mmol/L) \JR 2 (1. 81,
7.12.11. 50 mmol/L) i % 1 (20,40.50 g/L) F Bk & 4 (25,
35,50 g/L), FEARAIE . EE KW 3 W 3 KK E S5
HE{E (5. 96 Y0) HEAT b A T B 25 .

1.2.6 AASCHESEI 40 B0 EE 2 HPLC W& 109 £3 42 il AR
A B HbALe o 7K, 43 BT W R 5 125 14 26 590 B O G

1.2.7 FRAGEAFIRBE R[] B [6] — 0y AR A% 43 BOL S50, 43
BIAE 0,—20.20 CHEAE 0.1.2.12.24.36.72 h 5 EHLKG I, 3%
RE 20 OrbrAs, Lh 20 CAELE 0 B CBPE) S % HR 4 LAt S
UL, R AR AL 5 0 BRIl Y 22 5

1.2.8 B0 ME DR K FRAS 43 3 LA 5001 000,2 000,
3 000 r/min B> (R=15 cm)1,2,5,10 min, X5 20 H 45
AL L3000 r/min B0 5 min 20 X R 20 GR 5] &1 B - ok
A 5 O 0 B T (), HL Al Sy WS A Lh 5 45 WL 2 41 5 % R A )
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1.2.9 PrERl F—0rbiA, 450 F I 2 41 EDTA-2K M
BN T AR SO BE B BUE L 3k 20 DR AR AR BT 3 R BLEEAS = IR)
B2 5.
1.3 Guitefib s B R SPSS10. 0 Geit o Mk fF kA7 4
AP RH T s R84 BRR ARSI ¢ 4
L KB K HE «=0. 05,0 P<<0.05 H2ZEFHGIHT¥E XL,
2 &5 ES
2.1 UL PORIE DR % B2 LB L 9 AL IEDRG % R /N T
3%, W% 1,

x1 BEfL =5 M E FRIE HbAlc #t R

RitEERER (n=20,%)

205 T s cv 95%CI

HEPARE 2H 4.56 0. 06 1.37 4.44~4.68
N EZH 6.32 0.08 1.26 6.16~6.48
e =i 2H 8. 69 0.09 1.04 8.51~8.87
e AR AE 41 4,92 0.13 2. 64 4.66~5.18
e Ia) o 2H 6.38 0.14 2.24 6.11~6.66
1) w5 B 4L 8.73 0.16 1.83 8.41~9.05

2.2 KMRK 6 MWK HbAlc Py EIA Ny 99.92% . [
97 Y=1.025 5X—0.203 9(+=0. 997, P<C0.01), &[] ¥k
FE HbALc [0 i 2 K i 22 46 0 25 5L, WL 3% 2,

®2 AEKRE(GESL)HbALc B R

EiBERNERILE
i H 0:5 1:4 2:3 3:2 431 5:0
A (%) 5. 20 6.40 7.60 8.80  10.00 11.20

MEXE Y 5,21 6.33 7.51 8.64  10.36 11.18
ENESEZD)

2 %) i 22 0.01

100.15 98.91  98.84 98.20 103.62  99.82

—0.07 —0.09 —0.16 0.36 —0.02

2.3 TR IAREWKE THYE HbALc K {4 5E ]

B AR —1.23% ~1.45% . F 0. 18 %,

2.4 MIEMESZE  HPLC K245 R4 5 4 (6.93+

1.72) % .(6. 89+ 1. 85) Yo AE B By sk B Xt ¢ K 36, 22 R L%

T2 X (P>0.05,7n=109); BA J5 f2 Y=1. 064X —0. 485 6

(r=0.996,P<C0.01), ~HF IR . MER—7. 23~

7.45%,

%3 AEBEMEFEARRE HbAlc &

HRILE (TEs,n=20,%)

i [i] —20 C 0C 20 C

0h 6.7942.25 6.8442.23 6.8142.32
1h 6.7542.26 6.8642.28 6.8242.32
2h 6.81+2.23 6.8942. 24 6.8542.29
12 h 6.8242.27 6.8242.32 6.7742. 30
24 h 6.90+2.33 6.7842.22 6.8442.35
36 h 6.8242.36 6.84+2.24 6.8842. 36
72 h 6.8442.27 6.7942.35 6.8442.33
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2.5 ON[EGHAF IR RES ] LA AN [R] IR B2 A A7 A R e S 45

5% R G E L (P>0.05), WL3k 3,
2.6 AR[FEELOIIEORE R B0 R HbAlch
W25 BARAK . FRAS 500,1 000 r/min &0 A R B[] (1,25,
min) LA M 2 000 r/min B.0» 1 min, AN 25 R 5 3 000 r/min
B0 5 min AR 2 R BT AR L (P<C0.05), L3k 4,

* 4 RABOAEEE B E HbAlc R

L& (z£5,n=20,%)

B (r/ min) 1 min 2 min 5 min 10 min

500 6.2741.78 6.38E1.87 6284179 6.2541.8
1 000 6.24+1.82" 6.40+1.8% 6.541.85> 6.5041.78"
2 000 6.58+2.02" 6.90+1.97 6.93+1.99  7.0241.94
3000 7.0441.99  7.052.09 7.0242.05  7.0542.08

4, P<C0.01,"; P<C0. 05,5 3 000 r/min .{» 5 min L4,

2.7 AWGTEERLE 3 FITBENMRA 72 h EK A

HbATlcY R 45 R i, 2 F L HE %2 L (P>0.05), iU
%5,

x5 AEFREFREFEARNE M BEHRA HbAlc

ERBE B (x+s,n=20,%)

Rl B 24 h 48 h 72 h
EDTA—2K 6.19+1.14 6.16+1.15 6.21+1.12 6.17%+1.10
KA R B 6.26+1.19 6.18+1.11 6.25+1.22 6.17+1.17
FF & 4h 6.22+1.24 6.224+1.12 6.21+1.11 6.2341.17
3 i it

HbATc K0 (¥ 777 A AR 2 F AN 8] R 30 35 4 RR I 5 12
LI 7 2 R0 VA B ORG  RE AEAEAE TE — 25 R U A R TR
2 [ G DK 5 36 =5 s M 1k 22 51 25 (NCCLS) 3C {4 22 5K 11 4k L it
] CV<<5Y% , A YR BEE L N S AL Ia] ) CV<3 % . K5 % 45 v B
56 NCCLS (=K . W58 247 & I R Z K . AR 48 38 B R 1k
H#Pp 4 (AACO) 1 HbALc brifEfk 434 A E bR A W) 1k 2 5 40 F
AP B Hb AL ARk TAE4L £ 3, L HPLC J7 i 4E
Kl HbALc i) 4 b5 e . v 538 DL R 2 800 S50 7 ik e i 5
R8RS R S AR AL . A SR I 109 By I R AT A
ZiR PR 5 HPLC B3¢ R 47 (r=0. 996, P<C0. 01) , AH 3¢
S5 R R WIS BT R B2 HbAlc 447 it 77 i (HPLC)
1o A 56 5 3 — 2B LU R 3 A 5 X R O TR AR X ¢ K5
LR R ZERICGE T L (P>0. 05) ] B L A B 580N il

ERMERE HPLC BA MY, HALSRER. 5 HPLC iE
AR 2E (— 7. 25% ~ 7. 45%) , 109 #i b5 A< {l§ 12 5F ¥ 1K F

HPLC 126 . 3 Fl i 22 AT Bl J2: BB AL 1 22 3 B A« A T R S T 12 2
538 B BAR SR A ff T ik — 25

il I AR S L D B o o 2 AR L Y A T Y A
o HbAlc 1) B 5% A BORE AL H &0 BE 45 20 BE I » AR 30 20 ff 1T )5
WOt BE B 22 S T AT B Hb AR 5 SR 1] 5 R A SRR
H IR A H (FPOX) . WAL H 2 Bt 4 2 W i 4R ™ 40 B 1 N-

GRS R AL ) -4 .4 ROk R e A il (it D) 5 i
o7 7 I W Y BE 1 22 S HBATe KPS FEAR R T 5

o, 2 B R FE AR JE /N T 15, 5 mmol/L 4 4 516 pmol/
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L JRER.217 mol/L IHZT 2£.10. 20 mmol/L =t H . 11. 50
mol/LJR # .50 g/L ¥ % 1,50 g/L BRE [ M T %5
HbAchﬂ 25 B 22 /0 T 1. 50 % A 22 800 /D T A9 iR 36
AR R 6470 MMENTFRELF REXULHA LRY
)ETHKXMWHJ,H%%?%JLO FE F G 56 v AR IRBE A HbALc
K H 5. 20% ~ 11. 20% , H [\ i 2 55 I 98.20% » I =
103. 62 % , ¥y Il 99. 92% . mICRRAE K T Pk 50 45 7
W 7 0k LA B i A R R S L LT e RS R I R
Py e Y00 5 B
HEZIHI AL R R X HbALc K7 52 W, 4 il b7 4% 19
R T B B KG U  R ) v A R T R R A AR A R R
FEARAPEE 5 R AE L) R .0 01 5 80 i R SE L AL 3 A R
AR w4 A 2 4 2200 09 0] A0, ] 9091 T Ak R R VR AR L th J2
N T S Y W DG TR AN . A Sk E L i HPLC 3%, &
PAE—20 CARIR VKAE ¥ VR ORAF 19 4 1A Ax HbALc Y A 1 R
EFF U kAL A BT IA R X2 B T Hb 85 BRI 2, 56 10
KAy B3 AL 4~8 CURFH R HARAE 1Y 2 bR A HbAlc
fE10 d P AR R R e g i R, R D HPLC 46
HbALc% , bR A I AE I ) i 5 5% i HbALc 5 0 25 5%, bl 25 £
AR AFI ) 2 R S TR R A TR AR
B AR SR WA TR 5 H A P B B 3 4 i vk
A 2 6 5 0 0 T AR AT o 3R BE R AR E MRS, R fE — 70 C
TRORE T 4T R 1A K DU 45 2R R 32 45 2 fif A7 1) [ 1) 5%
W A 4 C I A R AR AR AR 7 dL R IR AR R A iR
ARREVER 2, BB IEROR 16 37 C &M T . R S AT A kb 7R
P 4 AR AR AR I B 22 TC R 0] AP AR T 3  BR AT AR A B
B /NF 1T B R E T G A A A I R S ] Y
AH DGR ¥ b DL ARE L A K B T 58 45 SR B R —20,0,20 CR
173 d, HbAlc 25570 8 3 Vo2 IRt A BIF 5 0N O i 5 6 T
I H A M ARATE —20~20 CH] RIRAF 3 d. 56T 5.0 5k JE A
s 8] 7 T 50 S B B A5 2k 3 000 r/min #.0> 5 min, 7E H %
I!’EEP%ZIJL HEAAAAE B O A GG A O 3 B i AR sk
%EH‘IFHL B0 S T S X A R AR S L FR R 2 DL SOk R
$ﬁﬁ£%mkﬁuﬁKHM%@ JEE B 0 N [ Y D
W EL 28 W 28 L (1L 3 000 r/min B0 5 min XTI . ABF5E
ZERER Y BEOEE LT 1 000 r/min(R=15 cm) <2 000
r/min B0 1 min, ARG 45 5 AR AL (P<<0. 05) , 24 55 .0 3B K
F BT 2 000 r/min .0 2 min(R=15 cm), 53R 57 U6 B 43
TR 3 000 r/min(R=15 cm) &.[» 5 min L. ZF TLFE T2
B L(P>>0.05) , 15 b AT LA Ay il i A6 00 JHG A A B 0 3 BE N7 3
KF KA F 2000 r/min HAMKTF 1 min; 5.0 8UF T84S 35
LA I 25 SR AR VG 5 3 T BB H T I A0 A 2 A I K B A T A
RTINS R . IR R J7 0 AR AR 1 85 0 ) B SR A, vl fig
SR 20 . A SCHER R B R e ek 25 R R 3 000 1/
min B0 1 min 23 45 5 A%, M550 2,34 min K2 /9 45
ZIITG R M2 Rk G 4 R R A — B, fERRAR
HUEEJT I L W] HPLC ¥ 6 K _E 3 LA EDTA-K2 it dE & 1E
s HbAle fy4RE D s A SCHk R 3E R A EDTA-K2 i
B AR AT BE R T 2 AR BUBE S X HbALe K 45 2R T
) o (L JFF 2% 8 BB 1 4 ot A 45 2R WA R . K 4 e EDTA-
K2 MBS bR A 85 0. 50 ZE A, Wik KIER
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W #3548 (HbALeY0) BE4T H 48, 45 3R Wk, 3 Fh 3 8 4
Frilif3 HbAle %4552 R LGB L (P>0. 05, W i
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25 b TR EEE I E HbALc HOR % 3 B0 T4k R 4
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