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[ Abstract |

health by the international community. Detection of glycemia is particularly important to diabetic diagnosis and treat-

Diabetes mellitus, one non-infectious disease,is currently considered as one main killer to human

ment, and prevention of its acute and chronic complications. HbAlc can reflect the level of glycemia during the past

2 ~3 months. And it has been recommended as a diagnostic test of diabetes mellitus at present. Now the detection

method and the clinical significance of HbAlc is summarized in this paper.

[ Key words |

Diabetes mellitus;

B PR H A C o Pt 25 o AR fd sk 5 5%
F AL G50, WAL I 21 25 [ ( glycated hemo-
globin Alc,HbAlc) SR F R 2 ~ 3 A4S A SR
MRS AR T PPAl A 0 OB s AR S22k
SE JE 15 T B AR IR YT T R B R E . 1960
4%, Rahbar %8 1 Je X RIS TR P9 5 6 Il 212
HE T, 1985 ARt B A 41 (WHO) iR 5
H o — R 3 1 A PR B HbALe BT TE ]
P (HJEH T M HbAT e KBk = FR v Ak i oK o
T, AE B2 80 4R, AR HbAlce FFIR N
FHF I IR, I 328 8 55k — A I R 52 B 1 5k A 48
Pt (BRI Z L F YOI HbALe BT 7L 1)
PRIXE R o 1 R A 7 (5 IR AN JECR ] HbAl e
YERZ WA IR Aok, i TR i £ 1k
= G RTEROAAS B0 Z 4 280 HbALe AR
Ji B HEST  HbA e A5 0% 5 (6 1 | 56 DM FR 9 2%
23 (ADA) 1IEZUHERR SR HbATe V5 N BE IR 12 Wik

Glycated hemoglobin Alc ;

Detection method; Clinical significance

IGHIFEART o BT HbAle ARG J7 ¥ K F Il IR 7
SAE—L53R
1 HbAlc BINEF &

FRIEHE I A  HbATe B9 5E J7 1240 R
K, — R M £LH 1 (Hb) B L fa A [A] >R X
53 HbAle A4 B3 32 o = RO A €835 7 | 6 41 1l
FHIKE SR REES; 7 —JEEF A HbAle 5
4k HbAlc M43 F45H0 25 5ok X 51, 22k F SR Fl (i
LR A <37 S
1.1 MHETFacaigs  FEEEHE S 53 Hb
Iy T2 PHE F £ i HbAlce ZE3E HbAlc A %G
BEUEIE, PHES 284 053 vl /R R Rk
RUAE 2T 7 vk SR 43 B 4 A Bl Y 50T 03 1k
(HPLC) /PRt £ I AH (3 6 (FPLC) L {HJ& &) 52
T BHPR S B4 Hb Qs W A kAL 2Bk 2
FENN-&9 B fR 4 A0 N T a0 Fn S % Hb T
Yoo LI e g F WA M HPLC /) 7 #5438 HbAlc



- 1196 -

Chinese Journal of New Clinical Medicine, December 2012, Volume 5, Number 12

53 Refs ik B AR 25 B A 7 oK, OF HLd i
FERR A JFOR ( poly-CATA ) 1 30 ~40 min 43 &5 it [a]
AT LA o BRI . T 1 B B 58 48 (0 3% 7 6t
pH (BRI B 1 A8 fb Rk, PR L ZE 4% ) pH {H AN IR
B BHES T2 (i ohs 2 B i R MEAT , HARE
fAf 2R, SRR IR 2R

1.2’k HFEFJEIE HbAle 5 HbAle A4
FL i R S5 R A [T B AT 40 o 2 B A i o e N pH
HBRRE 5. 0 ~6. 5 HYBENE S F R AR R Ik 25 1 S A
LR BRI L K 6T Hb IV 20 43 4 SR AR /0N 1 45 ff
AN AT LA Gr i WAL 434388, ATREFR T Uik
M H SRR R, HEEEC L TR,

1.3 CEAUZMTE HEHEUR R S50 I 45
Ao ¥ IMWAEA R Hb B E NS, A 1
HbAlc( GHb 1553884 L 1Y Hb; &L HbAlc) 5 W2
S5AMEEME HbALc 3@ JZHr A, PRI S vk B A
TR I Z BRI E &Y, # il B RS,
HbAle 50 R 45 & w2 i AE F VR T ok,
m-ZZ AR R 5 A B LA 45 A 1Y 25 FNAE B 205
I HF AL AR SERZ M2 2 B3
JE B Hb AU HL Hb (14 5 0 A X 88/, BN
BTk ALREI E B HbAlc,

1.4 b HRBR IS E IR B-N-A b
B Hb 3245 T — A28 55 Wb AR U B e B 2R 6
AT DL SE RE B IA B 22 S TR SRS Tl S e 4 B
R BE Rl A3 HTINE | SRR SR 5 B BE N-A i
16 Hb 55 4 ~ 8 MR MR A MM Ptli £, &
Y Hb BRI IS S A Hb X HAS I 25 3R T6+
o, MXF 5 THE [ B T B2 45 A R A Ak
R MCAE (1) Hb 5 RS2 #5332 I ZL A F(HDF) /Y
S, H R e A2 iR B AN SR N HbA L e, 8
o, [ B G0 1M A 1L 2T 26 4 (HbA2c ) , B Ry I 2T
HH A2 BifL 8 BERIRARARRIN . (HAE R Z 0
U HbA2¢ BEXAK, iR i i s B R] , 45
AP, HHAS I 25 S 32 S 0 s T A i i
Hb S TR R g AL, B BRI &
2004 4, [ BRIl R A 2486 A 2 (IFCC) WAL T /5T
HbAle W) TAE4L, & 76 4 #F — 5 (= by b o 1k 3
Rt I TAE A — A AR A T
HbAlc Kl 2% 07k, IUAE , LR #E7 1 E ZE Hb
bR db it &I (NGSP) P! DA K IFCC 32 i 484N 1 72
P ARSI 28 R T AR 1fE S 28 D ik AT A o, DT £
UEASSEB0 28 (8] HbA©e Kigh S Ay —2tk:, b HbAlc
YA BEIRIR I Wi B e T At 78 LR 7 vk iy Sl

|, HRTE 24 HbAlc Y BRI I 4347 )7 325 ( point-
of-care ,POCT) , "B A 7 (8P A9 55 5, 0T LLAE Be A1
{EAT37 Ff 47, H. Sanchez-Mora %' 5 1 52 56 15
HE RPN o A 7 v 5 A G Y S e s A Ay VA
P TR — B, OB R A PR 9 R 3 M
BB Ry g
2 HbAlc MEMFMEZE

S HbA e I () 28 2 A T W J7 1, —
SR T, W Hb (A8 S5 A B T R Hb &
F ARG I 5325 A [ DT e ARG 0 225 5 7= A AR ) R JEE )
B R A P DR 2 R R o K A SR £ 4
MR BR % 2D AR A7 A HbAL e H S, T
] B 206 5 21 200 Jif 75 i 1) PR 22 4R v] L5230 HbAle fi
FEAk, 4E2E R C(VitC) (4E4E R E(VitE) 38 i BH
1k Hb BHE T FRAR HbA e (8", B s AR f R
I 2R 4] PR OB R B R 21 40 i A 5 A 4 e
HbAlc {HFEAE", Bk 2 530 HbAlc (HTF
et AR HI R A K P& A SR HbALe (B A
AR L, 2003 4F, Derr 4515 3056 6 0 HbAlc {8
A2 H R KCE RS0 1T 2009 4F | Gallagher 45
FU = H IR =R M ORE B HbAle fEHRFAL, Bk,
HbAle BYAGINAT5HERR 1R PR 2 r s 1 i) 52 iy, 22
T RESH IR TR,
3 HbAlc BUMIEREX

HbAlc A] RISz st 25 8 ~ 12 J& 1 3% 36 2 1 1) °F
B3/ A & ¥ 1 1 1 5 1 o e e
i ST A o 2, B R T R e A ARG I ) AR M
FHE 9 HbA e A2 1A =0 0 IfAE (48 PR 8 A
AR ORI P B, 0T L2 OB IR . AR R IR T Y
AMA S TEE Y HbAT e {ELIm PR b AT LLHRER B 5 14 bR
Wi, ADA 2244 HbAlc 1E R BE RIS 12 Wibs #EIT
KWVl s E N =6.5% ", (HIEX T it AR k2 b
PRIFE IS W s T8 T A7 A0 015 52 5 (A3 4 I il A 15
A e IR ) 1 BB i HbALe 1E 12 W fi
(%) T e b HLA — o ey B, 75 45 A I 4 4G
DLWIRAIZ T ; Dong 251" 7 1 5% 3¢ [/ L BE ] HbAlc
55 01 IR 49 B T G (OGTT) 12 Wil IR i, &
L HbAlc HA B & i Re 5 (AU AL, L AE
B AR —EOE 78 X6 0 A5 A 6 212 A 3500
ERHENDRARICY . Heianza 5 HF 5345 1 78 H A
N 2 W 9K B0 PR , BR U HbALc i A5 77 7
WI284 . HbAlc 2 IRIB VI B =6. 5% J2&
R IR 5 ] 5 AR AR s ), 7 12 %5 BB [ o i
WIAETER) 22 5, HBE ] HbATe 4E 8 PR 5 1412



EIGRES: 201248 12 /] W55 4120

B Bag— 2 260, RIAREAL AR |28 S = A1)
HSme s AT R E & IFCC bR, BRIk, &4 E %
NEZAR A [E S PR G B U E HbALe 2 WibrifE 1) D)
ABERGIE A A E ARG M2 E, 5K ADA
E 4@ ICE HbAle 16 5. 7% ~ 6. 4% WHE N 5 G
B R, 2 3k — 3 L o i 10 MG B o 75 0 — 20
FE ) Bae UV T 4 ARB [R)BF 5T ) e N AE AR
A W PR B KUK HbALe By FE 8 9 [, 75 ok
HbAlc 7 5. 7% ~ 6. 4% WAy i JBE 16 B 3 Bl i
wifef A Hawkins 22 5% 2R AR AF HbAlce 124

5o BE A HTIETERF ST UESE , HbALe B N 1% ,
BRIRIG A R AESET I LR BEAR 21% |, &A= 0 LB
FER LTI 14% , RAET B ILE TR 12% , &
AU AR AR LR T B 37% |, 5 B B R
(LT R 19% , DR ) [ ot 765 s T -5 SO 58 K
T-H LR T 43% , KA T1 il I JLE T M
16% , {HHRGA [F A% E HbAle 7K X} F K i %
KA AE F A 1) TR0 o A Rt — 2B IO

HH AT UL, HbA T ¢ AR A8 PR 0412 W R B

DU, (R PR P 12 DB AR I B P A D0 g fi e
TR ELAREAS ] ] 52 10 S BrA O B3 I S [R] It A4
PR 0, T I e 2052 B0 I W A0 25 B
TEFRIE  BHPRE H % HbAle MRS IN 5 A 3 &%, I H.
TR T IE HR 208 A 3 B ABEBE IR 12 K
i) HbAle YA &,
5% 3k

1 Weykamp C,John WG, Mosca A. A review of the challenge in meas-
uring hemoglobin Alc[ J]. Diabetes Sci Technol, 2009,3(3) ;439 -
445.

2 Rahbar S,Blumenfeld O, Ranney HM. Studies of an unusual hemo-
globin in patients with diabetes mellitus [ J]. Biochem Biophys Res
Commun, 1969 ,36(5) :838 —843.

3 Diabetes Mellitus: Report of a WHO study Group. Technical Report
Series 727[ R]. Geneva, World Health Organization,1985.

4 Massi-Benedetti M. Changing targets in the treatment of type 2 diabe-
tes[ J]. Curr Med Res Opin,2006,22 (Suppl 2) :S5 - S13.

5 Definition and diagnosis of diabetes mellitus and intermediate hyper-
glycaemia[ R]. Geneva,World Health Organization,2006.

6 International Expert Committee. International Expert Committee report
on the role of the A1C assay in the diagnosis of diabetes[ J]. Diabetes

Care,2009,32(2) ;1327 - 1334.

7 Weykamp C, John WG, Mosca A. A review of the challenge in meas-

10

12

13

14

15

16

17

18

20

21

22

(KA B H 2012 -08 -06][ AX %4

- 1197 -

uring hemoglobin Alc[J]. Diabetes Sci Technol, 2009, 3(3) :439
—-445.
Hoelzel W, Weykamp C, Jeppsson JO, et al. IFCC reference system
for measurement of hemoglobin Alc in human blood and the national
standardization schemes in the United States, Japan, and Sweden: a
method-comparison study[ J]. Clin Chem,2004,50(2) :166 —174.
Little RR, Rohlfing CL, Wiedmeyer HM, et al. The national glyco-
hemoglobin standardization program: a five-year progress report[ J],
Clin Chem,2001,47(3) :1985 —1992.
Sénchez-Mora C,S Rodriguez-Oliva M , Ferndndez-Riegos P, et al.
Evaluation of two HbAlc point-of-care analyzers[ J]. Clin Chem Lab
Med,2011, 49(4) .653 - 657.
Bry L, Chen PC, Sacks DB. Effects of haemoglobin variant and
chemically modified derivatives on assays for glycohemoglobin[ J].
Clin Chem,2001,47(6) :155 —163.
Davie SJ, Gould BJ, Yudkin JS. Effect of vitamin C on glycosyla-
tion of proteins[ J |. Diabetes,1992,41(2) ;167 - 173.
Nielsen LR, Ekbom P,Damm P, et al. HbAlc levers are signifi-
cantly lower in early and late pregnancy[ J]. Diabetes Care,2004 ,
27(4) :1200 - 1201.
Tarim O, Kucukerdogen A, Gunay U, et al. Effects of iron deficien-
cy anaemia on haemoglobin A1C in typel diabetes mellitus[ J]. Ped-
iatr Int, 1999 ,41(5) :357 -362.
Derr R, Garrett E, Stacy GA, et al. Is HbAlc affected by glycemic
instability? [J]. Diabetes Care, 2003,20(5) :2728 —-2733.
Gallagher EJ, Bloomgarden ZT, Le Roith D. Review of hemoglobin
Alec in the management of diabetes[ J]. Diabetes,2009,1(1) .9 —
17.
Nathan DM, Turgeon H, Regan S. Relationship between glycated
hemoglobin levels and mean glucose levels over time[ J]. Diabetolo-
gia,2007,50(3) :2239 -2244.
Dong XL, Liu Y, Sun Y, et al. Comparison of HbAlc and OGTT
criteria to diagnose diabetes among Chinese[ J]. Exp Clin Endocri-
nol Diabetes, 2011,119(6) :366 —369.
Heianza Y ,Hara S, Arase Y, et al. HbAlc 5.7 - 6. 4% and impaired
fasting plasma glucose for diagnosis of prediabetes and risk of pro-
gression to diabetes in Japan ( TOPICS 3): a longitudinal cohort
study[ J]. The Lancet,2011, 378(9786) :147 —155.
American Diabetes Association. Diagnosis and classification of diabe-
tes mellitus[ J]. Diabetes Care,2010,33 (Suppl 1) :562 — S69.
Bae JC ,Rhee EJ ,Lee WY et al. Optimal range of HbAlc for the
prediction of future diabetes: a 4-year longitudinal study[ J]. Diabe-
tes Res Clin Pract,2011, 93(2) :31 -35.
Hawkins R. Differences in HbAlc between Caucasians, Chinese,
Indians, Malays and Eurasians[ J]. Clin Chim Acta, 2011, 412
(11/12) .1167.

o Earet]





