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Significance of glycosylated hemoglobin in diabetes mellitus screening and diagnosis
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[ Abstract ]| Diabetes mellitus (DM) is a metabolic disease that seriously threatens human health. In recent years, its

prevalence has been increasing year by year worldwide. In order to reduce DM and its complications, early screening and

diagnosis are particularly important. Glycosylated hemoglobin (HbA, ) is an indicator of mean blood glucose concentration

and plays an important role in blood glucose control and risk assessment of macrovascular and microvascular complications.

HDbA . was recognized by the World Health Organization as a diagnostic tool for DM in 2011. This paper introduces the history

and research status of HbA . as a diagnosis indicator of DM, the value of HbA | in the screening and diagnosis of DM, and the

influence of HbA . control on complications of DM.
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Wbz —" . HbA, AT MR G 5
KA I RAEZ IR R A2 B VZSTES . A
t HbA, I T PR 55 12 W 14 Dy sk Fase 5 IR
HDA | 7515 bR i 22 A2 W v 1) 0 B S HDA, 2276
IR XBE PRI I A R MR — 2R

1 HbA, HEH

AN B 20 8 1 22455 HbA (02B2)
HbA, (0282 ) 1 HbF (02y2) 3 F2#l, Hr HbA
2505 97%, Ti{UA 29 6% [ HbA J& 5 H B b4 &
(1, F HbA, FR ' o AREH KA IEEE, HbA,
Nl iE — 2 4y 4 Bl . HbA,, . HbA,.
HbA,, FIHbA, .. MNAEMEER, HOA, & SUNTEP
FEIT IR (=R ) 25G MM MLl EH . mw
MRS RO, ZRRP AL S &
He . 24 S E A B S — R B ROV T R 2
Ky=ynt, Wi A R AEmH R & 4 dE—25 1
AALATEHESEOE Z 0 Y i A, WAk i
IR F7Y) (advanced glycation end product,
AGE) , #ol R SR I LA % . HbA,, 4%
ke, HoKPTEL A3~ i (120d)
W g R AR Ak, BT 30 d B IR K SE X HbA
() BT Bk FE AT 90~120 d B Il A K S K AR £, A
I HbA,, S ) 2 30 2~3 A H A 1 1f v
K

HbA,, T 1955 48 i 7k 3H, Kunkel F1 Wallenius'®
TE 43 85 I W21 €6 1 43 1) 2o B p & BT — B B
f S R R A UL 21 % . 1968 4F, Rahbar
T EBE PR H 2 2 2T 25 A Fe ) R
b5, 1FZ2WF 506 HbA, 5 25 1l f 7K 16 & i
K. 1976 4F, Koenig 25" 41 i B FH HbA,, W5 I ki
PR B B MRS G 0L, A = FH BT T HbA,,
5 - 24 i B K P 22 ] B e i A e 2V 20 i
20 90 AFAR, 2 T H A HLRE AR S AY I PR A 5
B, BPEEXT 1 BOBE DRI 1 BE PRI 2 ) S I & REWFAY
( Diabetes Control and Complications Trial, DCCT ) 4
FVEEXT 2 DA R 1 0 [ BT RE MR PR F9E (UK
Prospective Diabetes Study, UKPDS) ', iiF B i
I HbA, i 8 156 A B 42 1l T LA 00 2% Lt A
I RAERY KA FIHEE . DCCT i6 & ¥ HbA,, 51
MK B A H: A 2 fe] S e PR IEAR G ) . 3
TLLEWFR AR, ADA HEF2K HbA . <7.0% 1EH

PR R OB A B AR
2 HbA, (EAERRIZERENTRERE

25 B B8 R 12 W 1A LS FPG .
Il %7 %5 4% i 4 328 38 (oral glucose tolerance test,
OGTT) #il RPG M. HHTHE) 124232 ipE IR %
#2778k OGTT, {H WHO F- A idi ] OGTT
W, PO HOD BRI sl . W EE
22110 T A e B AN DA ) A
WL DTSRI REIR, RPG AT AEYE i
T 00 T #8002 W T LA Sy
PRI A T HAB RS R4 . FPG & HATIZ W
WEPRIR I e, AR AL, 4 H shibis
WAL, e RES, MHSZ 2 EY %A
( QO HE K I A 907 8 B 0 ] R & A MR ) RN AT
AR S I 5 I 375 10 AN 2 I I A A B vk ) AR
Mo SR HbA,, BRI AS & T FPG, {HAET
DU AT 507 1 ™ EE I PR & e Ty T AT B b s ab, i
HRCH—A B ARG pe e

JLAE HbA, VR A PRI A= Wb 2 40 i A FH B
JiEBE, I HOA,, Wt RS R e L AR RTE
D4R BRI T = A2 . dRiEfby
HbA, 715, FLE 2010 4F ADA A% HbA, fE
SBERRRE BS WbRIE 42 . ADA TR 6.5% 1EH
WEDRIG IS W TR, # 5.7%~6.4% JH TR R
242 2011 4F WHO #:3#i ] HbA,.=>6.5%
VR R W5 PRS2 Wi bm o, 10 B8 2 i ke ) 2 28 4 ™
W B R (R E A FRTEAL HbA,, A6 22) , (H %A
HbA, e SOBEPRIFRTI . (EAE R, HbA, <
6.5% FHABEHEBRIE FRIF 2 W7 .

HbA, V5 R B PRI 12 W 11 FUEAEAS R B 2
I FTREA B ANFEMY) M. R piR 2 A
AR RO HbA,, 1E R 2 Wibr ifE 09 55 71 0938
P AR, bR AU ETE FPG
AP E T E T, H HbA, KK T
SN PEHEF AR Y o FE—T g k%
R ABEWFGE T, fiFH FPG H1 HbA,, A2 Wil R
% (FPG=5.7 mmol/L, HbA, =>5.9%) K & fif
W T5.0%, FESEEE R 79.1%; %55 0 R U R
S BB R 2E S, M0 47.4% il
97.6%, HEASBIH 78.6% Fl 95.9%, A5
WK 85.2% H191.3% ',
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FET 2010 FJFsh T E L 2T 8 2
FIR , BESE&AG TR L AT U Tl AR
e HEA 2T 8 A SE g = A e e, AT TR
e ACASE 36 0o A 200 25 R s i PR R R R IR
[ HbA,, K IbRE L FEE I A4, {H H A4
Hi RGN 22 5 A . BRI (P 2 BUBE PR IR BT iR
T6EE (2020 4R ) ) 4R, X T RAAR AR 7
IR TR TR EBE, AT AT HbA, 1E
N 2 OB IR SRS PO L — L R 4G R
Won, PEBA HbA, 2 Wil bR 0 A I SN
6.2%~6.4%, Lk 6.3% HIIEYE A £, KT ADA #
W B A P L — i 4 [ B A AR
98 658 44 J N I A BT TET I A 45 SR R W, HbA, =
6.5% XoF A &M PRI R Rt R (4.57%) , H
& FPG (4.52% ) H12-h PG (3.50%) , X 3 T
e IRIRIZ W T SRR, UF 13.0%
(B PR R E Gl R 3 TS PRI REKL HH, 2 16.8%
B B B (U HbA,, SERERS s 7F Bl 3o
HbA,, £t OB R 8 v, R 280 1 48 1 15
PRI BMI, ] A AH [ K7 & F 4 OGTT
A2 B DR 2 L ST I A A Bl £
HbA, =6.5% 2 WiiE T, L e e G v e 9 i
JEL W

(EAF R, JERE R B & T HbA,, K-
WAl BE 25 THiE, 0 Kang 2520 78 IR bR s B 3 vh
K HOA, KT vl aE S 12 M B A oG, I,
X HbA,, 285 5 B R i R T e 2 3 00 PR I 4
RAE RS, 2 T, HAbsZ I HbA,  ACE AR 2R
FFRAEIE L R PR A 201% . 7E 1997 4E)
f¥y e v [N IS T, Yang 2621 % AR A
ST RESZ I HbA,, AU, il hn s 28 i 2o Vi1
HbA, KT B

3 HbA, FEHERREHFEMIZE PR NE

W A 14 I R I PR i 00 AT BB 2 2k 10 4F
DL Fo A bR i 40 6 45 25 I 1l 0 52 450 (impaired
fasting glucose, IFG) #1 B ffif 42 ¥ {X (impaired
glucose tolerance, IGT) , ‘E#EIN N2 MM Z=ALEF
SRR —ER 5, MFTBEEAZ RYE, AR I
B, T~ EAA T R ™ A I R A 3 DA
[, TEWEDRAGHT A R IT A0 2 W g, A&
H O MAEPIR I AP FIG N 20%, PRERR7E . 181

' A 92 9 R B0 ILE IF: J 0E 1) R R o Tl
RO BRI RO Bon, HRTUA 4.8% HHE
HROEIZ W R PRR T, K2 HEFE AR
BRI AT L R, SR Ak
B T HLR G A e £ ATEE, DA PRI RT3, M
T FIAE S PRI 1) 1 .

ADA @i ] HbA,,. FPG Fl 2-h PG 91T
B MR TR R R A Y . RAF OGTT
EWEIRIIS W S bR, (BEARMER TN
BERTHi A . FPG 8% HbA . FUIE b OGTT HEfij 8|
SR, (HRBEAIR, 762 S B0 R 2 W
FESR . —TA [ DX U T AR s s 2 3k
AR IR, LL FPG=7.0 mmol/L “HiKHE, {LEEH:
M 54.5% BIBERG R E Y . B AN LIIEERTSE
WRW], (UKEE FPG 128 2-h PG A& LA A b
PRIR, P2 Twi—4 FPG 1IE#{H 2-h PG T+
FROBE R FE B L B, AR FPG R R
WEPRIG B T A FE b, B 23 I A 25 LU A7 e PR v
e

FLYE 2010 4F ADA F5R5 KAl aldE i HbA,, BE
Je— PRI T AT TR bR, R —FhsWiEAR
HbA,, Kl gk 25 FPG [a] S50 550 EE 22 3 4 11
fidy TR R4S HbA, 76 R 45 B b i R B
2 T 0 R i 2, (HE A LI 5T B ok
FHTHE s i i A ke . 76k E A G B G
F ] 952 9 T B 425 41 F o0y ( Chinese Center for Disease
Control and Prevention, CDC) J& T “2010 &=+ [%
P WL PR L RIJE A", IZRACR T 2010 4F
ADA WEPRIFIZWibnifE ({245 HbA . =6.5%) , 45
S5 7 i ] A BRI U o i AR 3253
11.6% F1 50.1%, FEAEL 2007 45 5 2 H Y
SRR B AT RE 20 HbA, =>6.5% 1E R brE .
F—Ik B TR, AR IR S e
REffArrh, BES ] HbA 1 FPG WRAN 1 B0 fd 1]
FPG R AR () B, fi R U & 2 66%,
HAR Rk 96.3% 0 — T 8 4ERy i E A
P ATEYET SR W], FEIRMIRSC R HbA il
Lt FPG B BBV B 1 TR PRI 19 & A o % I 2t
BB FPG . HbA, FIIE 15K G i >k F 15 R s 1
£ 0% Tk [ B AR R B R, K HbA
K25 55 FPG AHZS A 1l LA RO iR i 5l
T RE R AR
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AU HbA,, IITER 8 Z A, T HbA,,
ZWlE R R I FHE T R A . — RS
LEREE R FI, HbA, N 5.5%~6.5% 5 BB R g
XU S 2 A G, Hirh HbA, H 6.0%~6.5%
(AN 2 JR A W R BRI 1) RS B 8, S 4F N R0
KK 25%~50%, 1 HbA,. A 5.5%~6.0% 1) N\t
5 AERIEHRN 9%~25%, HbA,, N 5.0%~5.5%
ABE 5 AERARMET 9% L AR [R] 5 A X 2k
B HbA I SHE IR AR, X5 A0, Rk,
AF I IR R RE R T 104 2R 40 v ok 8 B I E T
M g K R % 152 ( Canadian Diabetes
Association, CDA ) BE£: 6.0%~6.4% FiE SURFIR
T, A ADA RIbRME™ . HA—TipF
ST 45 9 7R ] HbA =5.7% VE Ao PRI BT 401 7 A
IFRAEDL T HbA . =6.0% ' |

A2, HbA, A AR5 B2 W A 204 PR g
AT EREE T, MARERE . ANE2 . MR
WA VR FLE R, HbA AT AR 5 FPG )4
AR iEA T H [ HbA, 1 FPG 4G
REPE R AL AR S B, o] UGN o o 22 R B
R R I AR

4 HbA, 5K, MIEHLZENXLR

W DR 2 LA 05 ) R DR 26, O I A
PR R s N BEAE T 1 £ RN Z —., DCCT
Il UKPDS {45 534 32 £F HbA,, J& 0 IR 3 0
LA S FNFE T A4 B AT B 71 L H RTRFSY
SEPLELUESE, HbA, 78 FmCo i 45 5 g KUK i 38
145 7 F 848 F FPG. RPG. 2-h PG '™ i
RIS ELHESE Y 3 642 152 WT 2 T0H PR B
Fh, HbA, BFEME 1%, O NUEEFE B A T XU [
% 14% (95% CI 8%~21% ) , TMifd I I &5 i
HAXT XU B A 37% (95% CI 33%~41%) 5, 3
[ 4 X Bl ks A i AL JXURS: ( Atherosclerosis Risk in
Communities, ARIC ) F5T7E 11 092 24 Joki bR ol
O ML I S 14 B PEA, T HbA,, A1 FPG X}
P AN BRI 80 LA 98 IRV () T (L, 485
SR HbA, 7ER SR PRI i 80 KU 7 i 5 FPG
AL, AHHS 0 45 B B AT o] JE DRI A6 T XU A
ST ARIC FFRESE S ok, SHT
FPG F5E UKL, 3T HbA,, E XA R Tt
MM BB . O A . AN Bk A4z

FET 1 RS X 43 B4 477

5 /N &

HbA S T 35 25 2~3 4~ H 27 i K oF,
FERE PRI ()45 B O RN AT s M €. HbA,,
K e FPG SR PEE4F, F 2-h PG WEfRifE, HA
TRNAE SN, J—F AN K2 5 32 B R 252 i i
MBEEE AR T vk, 16T 30 4EAF (A B, HbA, &
ME 2 PP & J 8L 5AT Tz (il R AR &,
H AT HbA, F 0 bR 1 5 A FIZ W 2 K iR
T TR R A — R R I, AR IR
o HITHA i A X 1 & B2 W X PR 4], AT
PR YT R B B IR 2 . HbA, fEN
PR KT — B0 B2 3, RS h b Tt
PRI e A= RS, PRI Hb A, AT R 11
ERZW I 2 & P, B6A 6 HbA, il FPG
AT e TR DR PRI 5 fi A HE R 8 R ASORITTE R R
FfiiAr T H. Ak, FE HbA, 5.0 B
KAWE N, 2T RV HbA,, &l H-F
TR M0 KU . HbA,, DAFETRTBA . A] $ ek
0, RS PELr, DAKRETMA PR . SO I A&
iE SF IR, W A T A A2 Wi PR 95 B A s i
P T,
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