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Study on the correlation between HbAlc and fasting plasma glucose or 2 h plasma glucose
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Abstract: Objective To establish a regression model between fasting plasma glucose (FPG) ., 2-hour postprandial glucose(2h-
PG) and glycated hemoglobin(HbAlc). To investigate the influencing factor on HbAlc level,and evaluate the use of HbAlc as an
indicator in blood glucose control. Methods 1 001 healthy people were enrolled as control group,and 1 422 patients with abnormal
glucose metabolism were as abnormal glucose metabolism group, which was divided into three smaller groups including group [ :
HbAlc<<5.7% ,group I :5.7%<CHbAlc<<6.5% and group [l : HbAlc=6.5%. Outliers were excluded and data left were dealt
with multiple regression analysis. The correlation coefficient, partial regression coefficient and standardized regression coefficients
were calculated,then the contribution of FPG and 2h-PG to HbAlc was concluded. Results

with the increase of HbAlc level and constant term increases with the increasing of HbAlc too. Group [lI has the best correlation,

Linear regression correlation enhanced

the R2 of which was 0. 890. FPG contribution much more to HbAlc,2h- FPG contribution much to Group [l ,and standardized par-
tial regression coefficient is 0. 265. Conclusion The main factors affecting the HbAlc is FPG, the reduction of HbAlc depends on
lower FPG,and HbAlc is difficult to reflect the control of 2h-PG. Some patients who have reached or nearly reached the HbAlc
control targets may still have too low level of FPG or 2h-PG out of control. The HbAlc level measurement should not take the place
of 2h-PG test in diabetes monitoring.

hemoglobin A, glycosylated

Key words: diabetes mellitus,type 2; blood glucose;

5 B W PR G 2 CADA) B SR T 1297 b i 20110 il 52 114
DR 12 Wi b o b B4 4T 2 (1 (CHbALe) 1/ 20 W L 25 i i
B (FPG) MI4& 5 2 h A% (2h-PG) & 32 2 (498 SR 5 12 W 4 33
A 3CHRIA R HbALc H P 3 0 8 g A7, (0 W A5 2% R o i
S 19 U 3h R 6 HbALe B 52w AR B, 5 R I 21 26 (1 A Ak
P B B 55— o BT 3009 L A0 SRR S i b T e A RS 2 LA
8 IS 7 3 A BT 0 5 R B BN 52 HbALe /Y & it
PR HbAlc 545 KA JG 2 h 1 b 22 [) 2 75 A G0l s, 400 5
SEAFTE R R SO B . EH B X 2011~2012 4F 1] B ¥
PR R4 BT, X bR = Z I R RI B R
1 #E#RE5HE
1.1 ¥R $EH 2011 4F 10 J] 3 2012 4F 9 J ] >k 4 B
ARG, A6 e BB T AR R AR E R TR0 B N (=
1 001D VE Ay % BEZH s BIAC I 57 4 - oK B AR K (n=149) T2 (n
= 869) FIEBE (n=1404) L2 ARACH 5 H M B & 3k 1 422

PEFE TR POHESC, J5 o AT BRI, 3258 IS )9 20 900 7 T F9 A SR BT

B, RSCHRLT AR 4 HbAlc {8 4 WA =5 B & 40 3 4.
T4 % HbAle<<5. 7%, B HbAlc IF#; I H K 5. 7% <
HbAlc<6. 5% , RVBE IR AT 1 A9 HbALc yu [ ; 41 % HbAlc
=6.5% . Bl HbAlc 12 Wik )R A L8 .

1.2 U& 50 HA Tosoh 2 ®l H 3 4k L £L 2 11 43 47
X HLC-723G8 J W &l . I F 4zl HbAlc, 2% [E Abbott
/v H) AEROSET 4 A gl A 6/ Hr i, F F 4l FPG 1 2h-PG,
1.3 g5k PR =S R 4 Ik I bR A K I & I FPG i
HbAlc, H Ik 75 g H % Bk 5 - R 4L # Ik AR A K 0 2h-PG, fr
AARAWRNRBIERAE G 2 h AT, ik & 4 C kAR 7 B
Kl A 6 ho 3 B AR AE BR AR S ABE SR I R U AR A

1.4 SGib2aibs 23 WA 50 7 AH SC E 1H 5dE i 1BM SPSS
19. 0 B AL FREIAE . 23 0 AR K L1712 R B AR % 19 HbAlc
YRR FE AR, FPG il 2h-PG 1E S B 48 JE ik 47 2 & 85 43 47 .
BRZERT 2 WBIRLAL TR BE R B e, T LABIBR . W% FPG Al



+ 2084 - EfrhhEF2F2013F8 A% 34454 163 Int ] Lab Med, August 2013, Vol. 34,No. 16

2h-PG BT 5 HbAlc /7R RBK, ST A A 5 19 STk AR i . 3t
ORI T s R A PR [E) MO HbALe /KB H R
e K3, P<<0.05 B ERAZRITFEX.

2 £ R
2.1 XA SR A H A B R HbALe RO CRER L
2 1, 0] BE A FORE A6 S 28 S [) 1 30 ] 9 B A HbALe K

AR R TS ¥ L (P>0.05),
1 MRASHEK G FEHAMEF HbAlc iE

X HEZH FEACH S 2

el

Ftk Lotk Fik Lotk
n 456 545 965 457
ARy 42.2+18.6  43.8%19.9  49.3+20.8 52.4£19.6
FPG(mmol/L) ~ 4.76+1.05 4.8340.97  9.864+4.22  9.02-4.68
2hPG(mmol/L)  5.98+1.84 5.7741.69  12.7245.68 12.13+5.11
HbA1e(%) 5.2640.96  5.1141.03  8.974+2.53 8.49£2.36

2.2 FPG.2h-PG 5 HbAlc WIAMHETE 5Bk B (LS 1945 41
SRR 2. HHFPG Ml 2h-PG 1M 1013 R 40 K30 P {H Y
/NF0.01, Bt HbALc Y3 &, & P [0 U3 (9 A OGP 38 5% L[] B
BT BE HbALc (BT84 m . b, T 2H 69 AH G P dR 4
7 4 0. 890, FPG % HbAlc ¥ 5T Hk 4 K, 2h-PG 1 5Tk 7E 11
20 f5 L BRUEAR 81 H BB 0. 265, 4 241 B S AR Bk 25 4 A L 3R
Y51, 7 BUOE RUE A A, B sk 25 B Oy B CR BB B B (D
W1,
2 % =[O 3R B 9 T H IR

ZH 5 n  EEEEC 2 Betal * Beta2 B)** B B

XFHEZH 1 001 29 0.318  0.398 0.298 2.035 0.172  0.073
141 561 7 0.309  0.498 0.222  3.774  0.222  0.050
JIEEN 432 8 0.358  0.461 0.265 4.001 0.214  0.048

1IN 408 3 0.890  0.681 0.244  4.447  0.344  0.119

JSYEN 2402 54 0.659  0.487 0.256  3.143  0.268  0.129

* :Betal il Beta2 43 %4 FPG F1 2h-PG A9 H5 A6 181 9 2 5 id
Y X fE .~ 2 BoBi Ml Bz 4351 H B FPG A 2h-PG 4 1 19 R AR

HEHE
P & B RS
e 15i8 = -1.336-15
“!ﬁ%: 1.000
7 §-‘
100
%
=®
50
-3 -2 -1 2 fli
[CHERZR A%
1 BHERESHEAE
3o i

i HbAlc W 4k v 1k i 3 )7 35 = 8 R 0% B & &
(ADAY ™ Fi il 5 T A4 (WHO) P # B % HbAle 58 N B IR

WIS E . ADA B HE T B MOBE iy B bR, BN
RA 3 M (DHbALe BRARZE 7% LAF s (A MR #H A dr
T K TG B O o A G B AR i At R 9, T
ST R BT E R HbALe HAR; (3) 45 ™ T AR i B 58
A R A 2 i M T R AL B K I I R AE L B PR e K
HE LTS i 11 £ 0T3S S 5E HbALe H AR,

R F ] HbALe X T B I Ak i 995 725 04 16 I iy S 02 45 )
P4 AR K I 4 3 R0 (R A E 4 1 A LA KB IG R
I R T A B HbAle RMEBR A I E AL E
i, HbALe 1N PEAL A A5 MR S 10 S Am iz, X 3 A2 H
23 1 IR 5 LB (PPG) [ i 410,

Ry R R R E B AR S, UG A B ARLT T LA T
PPG i % &R0 HbAlc (i B R . {H [ 345745 R Box .
s HbAle B & £ % 2 FPG. H I 7T i & HbAle 104
BT T B R A s LG v ] 5 A T S I 21 3 1 (L-HbAc)
B9S2 A AT 30 0 o 3 SR R A2 I I e 1 21 2R 1 (S-HbALO i %824
2~6 h'", XM i% & PPG % HbAlc STmk& /MG F A .

[l AR 3% FPG Ml 2h-PG %} HbALc Ky 3% ik J& ths 7] e 1,
HbATc (1% 3 B4R 464 1 B 19 B8 A% . 9F 2 HbALe i DL e
2h-PG (¥ il 185 O . 3843 3% B 832 8 HbALc 451 H A5 4 B &
A RE B I MG A 23 I A RS 32 B Y 2he- PG dn Sk [6 B
AR Z R A 2h-PG BN T K L4 6 A8 A KU . A TEL A 43
Bl R m WL, & 40 FPG (b5 o 110 R 804 4 K F 2h-PG, L
A LAK W FPG X% HbAlce (1 5T #k % K F 2h-PG. M43 #7 £ 4%
F L B HbALc fH A9 F+ 5 25 5 4 vk 15 05 6 0 KOG I 7
A N KL H B R FPG %t HbAlc fi4 57 Mk 38 i . 3 Ui WA B
R 5 % & HbAle Fhi R 2 M P R 2 FPG, HbAlc 35 5
il B AR I AR BE A 2h-PG ik #l456 H bx. 2h-PG 3 & 2
—AN D MBI S BOE T A S G R AR AR . FERT RN R R
WG J7 167 - 2h-PG X5 F 25 1 1 B 458 5 80 1 % 32 22 2 LA g
8 2% 50RO 3R A T 5 T S L
K R 5 2 R M SR — M R S 3 e R R BT
A P 250 L35 2 0 i I b T B R ARORE B O R E 14 5%
LB B DR B R HbAle R B i B X 2h-PG Y
W,

[ B, L 7 2 2 L B HbA T B30 . B0t bl = 48 5
TXABNT- S 2 AL PR IBE 2 ) 2k DI 22 30 L 24 0 ke ot £
2 F5 A FH A JE Tl W R ) AR ) D) 0 1 R 2 T R 5 B A
HbALc FRR™ . M8k, AR REHERRBE A8 57 % 5 S g i 4t
TR AR R R . W R X 0 A A 3 R O S
A B L 3 T I T ST R B

S %5 ik

[1] American Diabetes Association. Standards of medical care in dia-
betes——2011[J]. Diabetes Care,2011,34(Suppl 1):S11-61.

[2] Nathan DM, Kuenen J, Borg R, et al. Translating the alC assay
into estimated average glucose values[ J]. Diabetes Care, 2008, 31
(8):1473-1478.

[3] Colagiuri S. Glycated haemoglobin (HbAlc) for the diagnosis of
diabetes mellitus——practical implications[ J]. Diabetes Res Clin
Pract,2011,93(3):312-313.

[4] Hanefeld M,Bornstein SR, Pistrosch F. Shifting the disease man-
agement paradigm from glucose: what are the cons[]]. Diabetes

Care,2009,32(Suppl 2) :S353-356. CF 45 2086 T1)



+ 2086 -

PR 3 [F

FRAE 201348 A% 34 %% 16 # Int ] Lab Med, August 2013, Vol. 34,No. 16

78.57%(11/14) . i %t B4 M 2 i 75 B-HCG M AFP ¥ 75 1E
HSEMEBEN.
*1 B B-HCG AFP ML R (T L)

215 n  B-HCG {H (mIU/mL) AFP(ng/mL)

AR 14 23.05+38. 02

Xof IR 41 18

13 270. 5620 218.06

0.59£0.57 2.24+1.11

2.3 B-HCG Fl AFP X A4 5 40 Jitd b 83 22 Wi sk ge B-HCG Al
AFP Xf 53 ¥ fB 5 A 5 400 B i 12 W7 1 e 5 8 % PR T 47 %
UF L WLFR 2, TR G A L 2 W A AE AR A g B, ROC TaT AR
0,893, I T I Wy A= B 48 i b i A 4 3 2% B L (P=10..000) ,
VI H B A2 0T 3 — 25 B8 = A 5 40 BRI R 1Y) 2 B SRR L
1,

*x2 B-HCG #n AFP x4 4= 52 41 B B /85 12 1y 2 %

i H A OO FEF I o) B TUNAA (20 BF 1 B0 . V6)
B-HCG 50. 00 100 100 72.00
AFP 57. 14 100 100 75. 00
B-HCG+AFP  78.57 100 100 85. 71
ROC #h%%

= -HCG

== AFP

----HCGAFP

— 54

T T T
00 02 04 06 08 10

1-H5E
1 B-HCG.AFP X ¥ & Bk & X 4 58 40 At 8
LT3 EER) ROC o #7

3o i
HCG J2 M i 345 130 55 2 20 0 43 1 1 — Fiosl 28 1 . 6 4
R O i JL A T30 41 B By AL B AACHE e S 9 7 ) 45 D Tl B
HEEATIIRE, 2R R 0 Az 6 A0 S U A0 RS i B 2 IR
S M LR IR B R A R 0E B-HCG, EA R MR R
TEABIEFE A 5 40 b 3 4L A8 2 LT B-HCG Al AFP B

PR FK T 105 T4 IR . 356 [ R I g = 2% Wi R o, 1T 46 e
e R AFP R HCG 856G 45 00 1 2% 55 14 26 4 40 1 i 73
PEATIZ IS . A WFSEARIE B-HCG X 52 AU A= 5 40 Mo il 93 32 Wi 3K
R, Bonet S5 — 005 B 18 4 A 5% & B 5 M A SE 40
J g B 3-HCG F AFP FH R ¥ T1 &, H 0+ #lA A+ &
HI WG . Lempiainen % B j5 43 A7 1 1L 3 & HCG Hl -
HCG 7K ¥ #5078 RS e 240 0 4 v 14 312 7 60 (6 R B 4 s 2
&MHCG F B-HCG 7K - ¥ 15 T % BE 20 AR A 5t 4 i e 8 2, AL
FBEIR o WA G . RS IR 40 He 3 B-HCG Pk 3R ) 35 57 %4,
AR B-HCG JE A5 5 40 M98 12 B 1) B 2248 5 . A 5E B X R AE
Bt B Y2 38 3ot 1 32 HlE o it R 8 O S RT3 B-HCG il iy
BEHE T RECHE TRERETYIZ W, XEY ST
ASBIF T Fp A B 20 i i R R B-HCG 1 AFP A4 THE R .
25 LT iR, B-HCG il AFP B4 6 0 RE 08 41 =5 25 i 40 Jfd i
g R 2L R OK T B ILYE B-HCG 1 AFP W] g 2 7R il G

&% ik

[1] Hahn NM,Sweeney CJ. Germ cell tumors:an update of recent da-
ta and review of active protocols in stage I and metastatic disease
[J7. Urol Oncol,2005,23(4) ; 293-302.

[2] Pan BJ,Zhang XB, Liu SJ, et al. Application of ROC analysis in
SPSS for the evaluation of test/diagnosis methods[]]. Strait J
Prev Med,2003,19(13) :16-20.

[3] Gilligan TD, Seidenfeld J. Basch EM, et al. American Society of
Clinical Oncology Clinical Practice Guideline on uses of serum
tumor markers in adult males with germ cell tumors[J]. ] Clin
Oncol,2010,28(20) :3388-3404.

[4] Takizawa A, Kishida T, Miura T, et al. Clinical effectiveness of
measurement of serum total human chorionic gonadotropin for di-
agnosis and management of testicular seminomatous germ cell
tumor[J 7. Hinyokika Kiyo.2012,58(3) ;137-142.

[5] Bonet AS,Munoz-Delgado EG, Vico FJ,et al. Analysis of clinical-
pathologic variables, staging and prognostic groups.and therapeu-
tic results of 106 germ-cell testicular tumors[J]. Arch Esp Urol,
2011,64(10) :972-980.

[6] Lempidinen A,Stenman UH,Blomqvist C,et al. Free beta-subunit
of human chorionic gonadotropin in serum is a diagnostically sen-
sitive marker of seminomatous testicular Cancer[]J]. Clin Chem,

2008,54(11) :1840-1843.

i H 3 :2013-04-13)

CEH255 2084 0

[5] Stirban A, Tschoepe D,Stratmann B. Shifting the disease manage-
ment paradigm from glucose; what are the pros[J]. Diabetes Care,
2009,32(Suppl 2) :S349-352.

[6] Monnier L, Colette C. Target for glycemic control: concentrating
on glucose[ J]. Diabetes Care,2009,32 Suppl 2(S2) :s199-5204.

L7] h/NEL A T T e 2. IfRs™ R AF 745 (¥ 2 M PR 58 4 3 25 i
BESIHTLD ] Wi VL2 2 4l < PR 27 . 2005, 34(6) : 570-573.

[8] Desouza CV, Bolli GB, Fonseca V. Hypoglycemia, diabetes, and
cardiovascular events[ J]. Diabetes Care,2010,33(6):1389-1394.

[9] Lin HJ,Lee BC,Ho YL.et al. Postprandial glucose improves the
risk prediction of cardiovascular death beyond the metabolic syn-
drome in the nondiabetic population[]J]. Diabetes Care, 2009, 32
(9).:1721-1726.

(e H 3 2013-04-18)





