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eE B fn 21 % & (HbAlce) 5 v IR AE At 24X 38 ( OGTT) & — A
BE P b A HE SR e 4 R A AT B 0 ROR m 2010 B ER T RS2 EA
FFIT G T A A g KX TG 1416 %A %69 HbAlc, ik A 7 ik 5 by
09 Bk oA Bt HE KR o A X TARAFAE W & 4 AT HbAlc 4 7 48 Jk om0 8
Aot 5t o ARHE 1999 S5 WHO A5k , #F 703+ &P 48 fkom 428 5 2 B (IGR) %
5% h 86 45 A= 262 5] . 5 OGTT #81t , HbAlc=6.5% 4 R A 4 41.9% 4% F &
4 98.9% . HbAlc #7/5 OGTT 47/ 4 69 45 fkm & F I R R B, 73 5 AR
HbAlc K -F R F. HbAlc 5.7% ~6.4% fh# IGR 44 4% H 78.6% , % F & A
55.1% . HbAlc 5.7% ~6.4% 5 IGR # th 4 £ R F,HbAlc 5.7% ~6.4% %%
F I A HE RS 2 h KT KT IGR & 4. HbAlc=6. 5% ¥ Wi ¥ & 5%
YR A SR RBEEAK. HbAlc 5. 7% ~6. 4% 5 & 5 Jk % 77 29 69 ML AK
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Comparison of HbAlc and oral glucose tolerance
test for diagnosing diabetes

HUANG Shu’ e ZHANG Jian MENG Liping SONG Pengkun
MAN Qingqing LI Lixiang WANG Chunrong FU Ping JIA Shanshan
Institute of Nutrition and Food Safety Chinese Center for Disease Control and Prevention Beijing 100050 China

Abstract: Objective To compare the performance of glycated hemoglobin ( HbAlc)
and oral glucose tolerance test ( OGTT) in diagnosing diabetes and pre-diabetes in the
general population. Methods A total of 1416 subjects from Nanchang Jiangxi Province
and Wuhan Hubei Province who have participated the 2010 Chinese Nutrition and Health
Survey were studied and their HbAlc were measured. The glycemic levels and distribution
of the subjects diagnosed with diabetes and pre-diabetes by OGTT and HbAlc were
compared. Receiver operating characteristic curves were constructed to determine the
sensitivity and specificity of HbAlc in detecting diabetes as defined by OGTT. Results
According to the 1999 WHO criteria 86 subjects were diagnosed with diabetes and 262
were with pre-diabetes. Comparing with OGTT the sensitivity and specificity of HbAle=
6.5% was 41.9% and 98.9% . Subjects with diabetes diagnosed by HbAlc and OGTT
were not consistent and they have different HbAlc level. The HbAlc level of 5.7% -
6.4% was associated with a sensitivity of 78. 6% and a specificity of 55. 1% in detecting
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impaired glucose regulation ( IGR) .  Cases with pre-diabetes identified by HbAlc 5. 7%
—-6.4% were different from those with IGR. They had lower fasting glucose and 2-hour
plasma glucose after glucose load than those with IGR. Conclusion Among this studied
population HbAlc = 6.5% showed high specificity but low sensitivity for detecting
glucose-defined diabetes. The performance of HbAlc of 5. 7% —6.4% in screening pre—
diabetes is poor.
Key words: glycated hemoglobin oral glucose tolerance test diabetes impaired
glucose regulation
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2 FPG .
2h (2hPG) HbAlc 1.2.3
OGTT 10~14 h FPG.HbAlc.
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( NGT/NFG 1.3
) . (IGR SAS 9.2
x xS
) ( DM) . 2010 ( )
HbAlc= Bonferroni
6.5% HbAle 5.7% ~6.4% o ( ROC)
( ) HbAlc < HbAlc  OGTT
5.7% o { HbAle 6.5% o
Y(2005) = 140 mmHg (%) .
() =90 mmHg a=0.05,
( Y(2007) TC=5.18 2
mmol/L. () TG=1.70 mmol/I. () HDL-C 2.1
<1. 04 mmol/L 1 N TG
. TC  HDL-C (P <0.05) .
1
Table 1 Characteristics of the subjects studied
565 851 1416
/ 56.4 £13. 1 55.0 +13.0" 55.5+13.1
BMI 24.4 £3.2 24.2 £3.7 24.3£3.5
/mmHg 128 +19 124 +19'Y 126 19
/mmHg 81 =11 79 £ 1109 80 +11
FPG/( mmol/L) 5.52 £0.86 5.53 £0.97 5.52£0.93
2HPG/( mmol /1) 5.89 +2.43 5.94 +2.30 5.92+2.35
HbAlc/% 5.71 £0.48 5.73 £0.49 5.73 £0.48
TC/( mmol /L) 4.65 +0. 86 4.83 +0.90" 4.76 0. 89
TG/( mmol /L) 1.60 +1.18 1.45 £0.98"" 1.51 1.07
HDL-C/( mmol /L) 1.09 +0.29 1.21 +0. 28" 1.16 £0.29
227(40.2%) 274(32.2%) " 501(35.4%)
274(48.5%) 399(46.9%) 673(47.5%)
(1) P <0.05
2.2 2.3 OGTT
2 HbAlc HbAlec ROC
OGTT. HbAlc 5.7% ~6.4% 1 HbAlc=6.5% OGTT
81.3% -
2 HbAlc OGTT 41.9% .98.9% ; HbAlc OGTT
Table 2 Distribution of the subjects according to 6. 1%
HbAlc and OGTT categories 67.4% 88.9% 0. 837

OGTT
HbAlc/% NGT/NFG IGR DM
n /% n rl% n /% n /%
<5.7 588 41.5 56 4.0 12 0.8 656 46.3
5.7~6.4 475 33.6 196 13.8 38 2.7 709 50.1

=6.5 5 04 10 0.7 36 2.5 51 3.6
1068 75.4 262 18.5 86 6.1 1416 100

(95% CI 0.784 ~ 0.890) , HbAlc 5.7% ~
6.4% IGR

78.6%  55.1% HbAlc IGR
5.8%
69. 9% 68.26% 0.754

(95% CI0.722 ~0.787) .
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2.4 N
3 OGTT HbAlc
- DM FPG.2hPG.HbAlc
2 IGR (P <0.05) IGR (P<
0.05) .
OGTT HbAlc
oo b—— HbAlc=6.5% (P <0.05) FPG.
00 01 02 03 04 05 06 07 08 09 1.0
1-specificity 2hPG - OGTT
- HbAlc for DM -4 HbAlc for IGR FPG 2hPG HbAlc
1 OGTT DM IGR (P<0.05) .
HbAle ROC
Figure 1 Receiver operating characteristic curve of 3
HbAlc in diagnosing diabetes and impaired
glucose regulation
3 HbAlc OGTT HbAlc
Table 3 Glycemic measures of subjects with diabetes pre-diabetes and normal glycaemia
by HbAlc criteria and glucose criteria
DM
>
HE.ASI(;O/ WHO 5. 7;bi\ :4% ICR H?.A;f;; NGT/NFG
51 86 262 656 1068
/ 20/31 35/51 272 /437 104 /158 273 /383 426 /642
/ 61.00 +10.5 58.9 +12.2 58.7+11.8  58.4+11.9 51.8+13.6? 54.6£13.389
FPG/( mmol/L)  7.86+2. 14 7.98 +1.81 5.61 £0.74" 5.98 £0.557 5.25+0.641'? 5.22+0.420Y
2HPG/(mmol/L) 12.19 +5.14  11.39 +4.49 6.21 +1.93" 7.38 £1.80"Y 5.11+1.44""? 512+1.160%
HbAlc/% 7.38 £0.99 6.63£1.10"  5.91£0.19"" 5.91+0.320"  5.4020.19"? 5.61£0.320?
‘(1) HbAlc=6.5% P<0.05;(2) HbAlc5.7 ~6.4% P<
0.05;(3) OGTT P<0.05;(4) OGTT P <0.05; P .
HbAle 6.5%
FPG 2hPG * ADA HbAlc
HbAlc=6.5% o
HbAlc=6.5%  OGTT o HbAlc
OGTT o HbAlc=
HbAlc =6.5% 6.5%
S HbAlc =6.5% o HbAlc=6.5%
OGTT 2.5% 41.9% HbAlc=6. 5%
HbAlc. OGTT 3.6%
3.6% 6.1% OGTT OGTT (6.1%) 41%.
HbAlc <6.5% » HbAlc=6.5% HbAlc=6.5%
OGTT o
HbAlc FPG  2hPG HbAlc ’ 1043

HbAlc
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6.5% BENNETT 63 HbAlc
HbAlc
5.8% ~6.3%. BAO °©
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ROC HbAlc

6. 1% .

HbAlc

"3 HbAlc 5.7% ~6.4% IGR

o

HbAlc 5.7% ~6.4% OGTT
78. 6%
(59.4%) " .
HbAlc 5.7% ~6.4% 55.1%
HbAlc FPG.2HPG
IGR HbAlc
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HbAlc o
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