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Significance of Glycosylated Hemoglobin in DiabetesMellitus Screening
and Diagnosis

GUO Rong, LI Xiao-jue, CHEN Yan-yan™

Department of Endocrinology, Fuwai Hospital, Chinese Academy of Medical Sciences, Beijing 100037, China

Abstract  Diabetes mellitus (DM) is a metabolic disease that seriously threatens human health,whose morbidity has
increased rapidly worldwide in recent years.In order to reduce the harm of diabetes and its complications, early screening and
diagnosis are in demand.Glycosylated hemoglobin (HbAzxc) is an indicator of mean blood glucose concentration and plays an
important role in blood glucose control and risk assessment of complications of large and small vascular diseases.HbA1c was
recognized by the World Health Organization as a diagnostic tool for DM in 2011.This paper introduces the history and
research status of HbAic as a diagnosis of DM, the influence of HbAlc control level on complications, and focuses on the
value of HbAuc in the screening and diagnosis of DM.
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FPG) . %&J5 2 h I #% (2-h plasma glucose, 2-h PG) A& ML 4 C(random plasma glucose,
RPG) %, % —F NeMmpEibfsr & A (glycosylated hemoglobin, HbA:c) #:ill . 2010 4F 3
[ K# PR 9% ¥ 2> ( American Diabetes Association, ADA) IE 3 ¥ HbAlc= 6.5%1F A ¥ IR J5
12 W bs e 2 — 14 HbAw K-F 5 I fE &2 i . B i 8 0 oK i A8 9 RORE 2 18] [ 8 R 2 2Tz
KDL, Pt HbAL B T 88 IR i 12 W7 18 7 st AR 2 B0OIR . HbALe 78 8 JR i 37 25 A1 12 I b 1)
WAl S HbA 1 45 il 7K 7 565 B8 PR I K 0E B 52 W 1 — 2R3k

1 HbAL I & I

NI E A EE SN HbA (a2p2)  HbA2 (a282) Al HbF (a2y2) 3 Fh8H,
Horb HbA 25 97%. XA 4 6% HbA & 5 & M4 &1, H HbAL R IR, AR ik Al o
. HbAL X a[i#—2F 0~ 4 PP A . HbA1ai HDbAo. HbA F1 HbA. MNAEA A E
F, HoALc E XNTE P #EFh (REKRW) SHAMNNLEA. B 48 aHS5EA
B, AERTMWAEE LSS B REREANBWE— RY) PG Y AR E 1) 24K =)
W, PEEA A RMAER R KA dF - PR E AN ESF SR EZ W EEY R4, BN
M 1] BE 3L 4k 22 K 7= ¥ Cadvanced glycation end products, AGE) , ik N 5 kR W 3 K H
KM, HbA i faE, HAKPFAEDCH RN Eda A (120d) T RAFELZML, BY
BT 2~3 DAY MK . B TRl 30 d A9 BE KX HbAe i 51 R b BT 90~ 120d
[ A% 7K K18 2, HbAw B 2 BT 2~ 3 A~ H 1 BCE 35 1 B 7K - 81,

HbAc 7 7E 1955 4Emt# 1 X , Kunkel A1 Wallenius[ZE 43 B M i 41 €2 1% 43 1) i 72 R
KT —MBHRERRANMLLEA. 1968 4, Rahbarll01yE & 1 bl JR 7 & & iz 4 & A
FILE B I % . B, 2K HbA 5P MM /K-FEC Rk K. 1976 4, Koenig
SF LS R F Hb A s I KE PR 95 58 3 10 I s 42 1% 0L, R T HbAL 5 F 3 ifl BE /K ~F 2 [A]
)85 % A ok R 2-181, 20 tHh 40 90 AE AR, W IR A RS S R R H P, BPEEx 1 A8
P JR 5 Fr) kR PR 99 ¥ 1) A & BE BF 98 ( Diabetes Control and Complications Trial, DCCT) [141F1
Xt 2 AYOME R R 9L [ AT BE M BE JR W WF AU ( The UK Prospective Diabetes Study,
UKPDS) B, HiE B i@ i HbA 47 & (1) 58 4k 0 B 4% 61 v] DL RAE 2% 13l I 8 9 &k 0E () &k A A0 sk
J&. DCCT & KB HbA 5 34 i FE /K 7 J 3k i 8 7 R E 2 8] 2 28 M IE A Oe 151, JE F DL L
FE R, ADA T HbALc<7.0%1E v bl JR i i 3 I p 2 1) 1 B s 141,

2 Hb A £ 4 #8 PR 7% 12 B 47 7 B 2 R

2 B[ BE PR 12 W 7 3 B 4% 45 I fL BE (fasting blood glucose, FPG) 5 . Rk % % b
Mif & 5%: Coral glucose tolerance test, OGTT) FI[EHL M ¥¥ (random plasma glucose, RPG)
Mg . HEH Z 2 IRERHZ LN OGTT, {H WHO FH A ifiH OGTT ik k&
Wi ks PR W, OB BROUE . A m . P EE M ED W T ACH & BRI A R
R E R . TSR R IE R, RPG A I JF HE 7€ B A 1% Ol F #03& H T 88 PR 112 I 171,
mH L AENERB MG E T EB A RGN, FPG £ HM KR WM Tk L, BAK
MR AL, AN EL S, Hi2ERm, MASZA AL R (WEKMERE
I 1) B B8 R AR 0 I D R 4 M AT AR S QO I3 T A A I 2R A A R VR FE D Y &% e (161, HbAlc
BRI A & T FPG,  HAE UM A] 191 B 1 7™ = e PR I &RE 77 T B A A s b, A R —
A B A A R 1 e B 10,

B HbALAE IR R AR E 2 0B E S, A HbAw 12 I bl IR th 5 7
JUT AT L C & 48 tH 2024, SR B T8k Z A R . bRAEE) HbAL 287 775, E #| 2010 4F
ADA ¥ HbAc 1E NHE R 112 W b dE 22, ADA 35K 6.5%1E N b K% 12 W JL IR, K
5.7% ~6.4% 1 T K% IR g B 12 Wi 4221, 2011 4 WHO #UAEH HbA1=6.5%1E  HE K i 1)
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W AR, AT IR R A W AR 2 A R AIE 1 BR AE AL Hb A A 128, (H B H M A HbAL R
EXFERFRT Y . HATEENE, HbAL<6.5%IF A At HE BR B R 95 12 W .

HbA 1 1E 8 R 55 12 W 19 11 (8 76 AN [5) R 2 8] n] B A 36 A [E) 0 U0 Ao < jie M 8 4 1R
Z NINAR “RXT HbA ENZWibrlEM A I ds” P, AR, JbESMEA
Blffi 7/ FPG K FHIEEZE SMBH L T, H HbA KFMMK T2 A FIEF AR M
NS, AE—TimE R 2 RIGENBEH T H, FH FBG 1 HbAlc B G2 Wi bE R (FBG=5.7
mmol/L, HbA1c=5.9%) , REJE N 75.0%, FiFEN 79.1%; 1% 5L M RGOS M 5 E A7
E R FH MR 2R, BRIMA 9N 47.4%F 97.6%, T E A4 5N 78.6%A1 95.9%, Bl A
2 5 N 85.2% A1 91.3%!26],

FHET 2010 FE3) Feh ERE AL E B BE T, BE KA TR E B A
AT Ml b 1 S Bl A I 20 B 1 SIS AT I FE FE . FE S AT T S0 PR R 5 P 0 4 2R Y (A & VR A
R . BRI E M HbA A bR MEALFE FE IE R D $E &, (B H A &% XA I 22 5 8 k. IR ik
CHE 2 BPERB B FE RS (2020 F R Y HEFE, X TR A bR AE R 5 5F B R = 1E
flREERE, "TRAHF A HbAw /N 2 BBERW AR W7, —E N REGERER, F
E AN HbA1 12 Wikl FR i i B AR IR A E N 6.2%~6.4%, UL 6.3%MIEH N%, KT ADA &
WO B AR I FEAE (28291, — I Xt 4 [ B A AR MM 98658 4 il A 1y A b [ i A 45 SRR B,
HbA1c = 6.5% X} 3 & K R 1k R i m (4.57%) , HIKZ FPG (4.52%) Al 2-h PG
(3.50%) , X 3WIEMHRERERKFZH T ESEEAKR, A 13.0%8 0 IR E FH#EL 3 I
TR B BER . 20 16.8%I1 4 SR % o AU HbALc it BEAE HY ;78 B MUE T HbA L K H 1 K IR
WAEE PR, KZH0MEGKE R BMI. % E A FE B K& T4 H OGTT #ii2 B IR
s B 301, B TN N FE BB B HDAL = 6.5%12 W B R s I, T R R R T A K 2
tr o

HAFEEWNE, JERREEE T HbAL /K FH AT A&, W Kang % BULE HE B JR 5 &
HHR ORI HbAL K FFrm T RE S1BEEWR A . Wik, X HbA 45 54 % Ff vl e 2 5 51
B PR 5 AORE R AE IR T i . HAR S m HbA K PRI R BHEER . . A
WIS, fE 1997 FEYIMfE B E N OB H, Yang S 320k LA % R0 4 51 BT BE 2 M Hb A
B, a0 s 2 w1 Lt 1S 5 Hb A KPR T 55 4.

3 HbA.c 7 #& IR ¥% i & H R i 1B

B TR 9 1 TCORE R e R BT B RTBE 2 R4 10 4E DL b BE R W AT B RS 2 E O RE 2 R
(impaired fasting glucose, IFG) AFI#ki & 5 % Cimpaired glucose tolerance, IGT) , ‘E#iA
N M EELRFSRE N —HM sy, WHBERMEAZRME, WARF N, M — "R EME
FR) 7 B P I PR AN o S AR R R . AR R BR W T PO RORE C 2 RGN, R O I R A )
R RIEIN 20%, A0 AR L 18 0k B I 5 O AR I A O R ORE B9 R R SRR i T N RS, b
PRGSO A Eon, HENA 4.8%M B & IEH 2B MR AT, KEHEHFIIFEHH
BIA R B0, R, 8 V)RR E R R TRk A e NRE, DI i BE PR A
W1, AT TR AE 2% R DR 9 2 R .

ADA E W f# ll HbA1c. FPG Al 2-h PG 1 By AF & — b U7 25 oK 38 47 W8 JR 3 1) i & 1230, R4
OGTT 2 ¥ JX 5 12 W (0 S bp dh ,  H ZDAR X B T KB N B/ 0% 25 . FPG B HbAc HY Wl 5E L
OGTT Hfijf, Hik#E, HRBEAGMR, RS FEBERBEKIZEER. —HkE LigHX
U N T (1) K PR 55 0% 25 R 56 45 SR Bk, LA FPG=7.0 mmol/L A K HE, 1AL i 54.5% () B
PRI B E B 340 JLIUM SR Fi th R B, UK SE FPG 1 Z 8% 2-h PG AN & LA i 25 4 SR
Nzl — 7 FPG IEH H 2-h PG F /& [ 8 SR 3 & 35-361, Rk, 40 AN AE A FPG 1 v b
PR B 0 25 8 A5 . R 23 U A AH 2 0K BL ) BB SR R
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FLIE 2010 4 ADA 5B KA, R 1Y HbALc BE 2 — FhobE JR % 07 2 48 bk, = —Fh iz b
fatnl4a22l, HbA KM A v2E S FPG RIEMMAE R R EF M HE T AR, R4 HbA /£
[ 5 B Ao R g I TR RO 0 A, EC A JUIAT A 5k E LR TR PR 0 AR 5.
T BE iR 4 B A R E % TS #%E I R ( Chinese Center for Disease Control and
Prevention, CDC) JF /& 7 “2010 4F A [E 2 5 U W JR s LM &7 , Z WA RKRHE T 2010 4F
ADA HEREiEWrbrE (4% HbALc=6.5%) , %5 % 5 on [ a A B R0 F000E FR 9% i 91 0%
RN 11.6%F1 50.1%, R 2007 G 8 F I N o K TR & H T HbA1.=6.5%
E R E AR AERS, SHAh—TikE LM R, EREERE S ANBERES, BREE
H HbA1cF1 FPG Wb 7 B M FPG IR BUE AL ME, fREER SR 66%, HifFRE
L 96.3%0B4, — A 8 R E ANFE M AT BE ST AR, fEIRIR S E T HbA L K I L
T OFPG B HE /A 000 ORE PR I R AR . AT UK FPGL Hb AL R B B A R TR IR
W ER), —DREHAMHALE RIBER, B HbAL KM RE FPG M4 AT UESR
25 b R ) H A AT RE RROBE R R A Ak 1400,

BIff HbAL IME R S 2 iR, kT HbAw 2 Wbl IR B e R R A Eid. —
WMAG R R, HbA N 5.5%~6.5% 5 Bl JRE 10 XU B E Mg %, Hd HbA N
6.0%~6.5% 1) N\ T & F& A I PR A PR 975 ) R B B s, 5 F N R F N 25%~50%, 1fi HbAic N
5.5%~6.0%1 N 5 FRE AN 9%~25%, HbA1c N 5.0%~5.5% NEE 5 F K ZELT
9%, AN [E B K A X E R HbA I FEFHFAME, X5 ANDO. M. 5 68 f 7R E &
J7T DA R g ok B rg il e 7 vk LA, nE K HE R W & (Canadian Diabetes Association,
CDA) E#H T 6.0%~6.4%K & L HEIRB AT, 1 AZMAH ADA Mis#Elel., HA— w5
g5 B8 Fl HbA1=5.7%1E Jv bl JR 5 51 3 0 2 (0 45 A8 T HbA1c=6.0%[441,

M2, HbAe KW 7E B B2 W RN 5E A OE R 5 A BEORIE , AR E MR, AN DO,
PE R AR 8 B FE R, HbAL BT LA S5 FPG S A MMM & T H. [F &N A
HbAi. f1 FPG 41 & Re 4 = R B AN RE S5 B2, ml DA ) WS 3F 2 38 BI0Ks 2 ke S B IR 1A
R

AHbAlc 5k, RIMBHELEMNXER

BE PR & O M R EfElE R, mOmERBEMRBABRETHEERREZ —.
DCCT Ml UKPDS 145 R #  #F HbAc & #l JR 7 & & O I8 F 04 f1 508 100 B & 7 A&
T 15151, H B BF 5T OOIF 52, HbAg 78 T I 0 I 45 26 05 KK 2 35 07 T &% | T 8 T FPG.
RPG. 2-h PGI), 7F — T fif & PE WL S WE 70 1 3642 Bl is W 2 BB R &, HbAL %
% 1%, U JULKE BE ) FH 5 XU PR AR 14% (95%CI18% ~ 21%) , 11 #t ML I < i F H b XU P&
ik 37% (95%CI133% ~ 41%)1461 . 3% [& # [X 3 bk o5 & i f X & C Atherosclerosis Risk in
Communities, ARIC) 5/t 11 092 44 Jo ¥E JR 5 B0 I 78 35 995 3 52 10 BN R PE Al 7 Hb A Al
FPG X R 3 B N B JR 995 B o L A 9 9 XU RS 1R T3 05 A B, 45 SR 7R HbAe 76 R 7 8 TR 9 1) 8 9
K715 FPG AHAL, H H 5 0 i 5 % 5 B AT ] 5t BRI JE T2 RGBS D AH O¢ 4 B8 25 D1 1471, ARIC it
RERBE R, 5T FPG K XA, 3T HbAw & SCHFE IR m AT X 18 4 5 I % 9% .
I = 8 I ey @ [ e o P 7 e o Nl s s S S R

5 INgh
HbA1c B T i 2~3 NH BP0 B K, 788 R W 5 E B A 3 v 35 A vl Bsk i /A
1, HbA KMl FPG EE M HE I, W 2-h PPG HHifE, HMEAZ RN, 2—MAKES

5 B W R R w5 MRE ZR A R I U7 vk o AEIE 30 AR A HL, HbAg kil &4 R B K R F
HA T Z 8 s R AMEE R &, HaraE A HbAwe FH T 0% /R 9% 912 I A i & ORI 38 in . ot 3 bk
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N

PR A& — T gk e PR (0 500, A RO BE PR I Y1 R A 6 T BILOR A2 W OB PR . AT R AT
L3136 97 ML I B A B O AR B . HbA AF 18 P B K P B — MR TS, RE N U
TR R ) e A RS, LR AE T Hb A AT B SRR 1 0 S AT O 2 S . BRE A
HbAc 1 FPG 7] BE 22 5 W11 70 B PR i /e N RERO B8 RO R R & TR . dE ok, B
HbA1c 50 ML B9 1k RAIZE L 375, 2 BT 78R W HbAve £ I AT F 3 FUI0 - 1 A8 % 9 K
B . HbAge PAICfRT B w8 AE VR 9B . AR @ MR AF, DL RN R PROWE KL I A O RORE R T A5 AR
By B RN A EROBE PR ARE PR P RT3 B R R B2 W AR A T A .
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