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Acceptability of HbAlc values as a diagnostic tool for diabetes mellitus in Korea

Jang Han Jung, M.D., Sung Tae Kim, M.D., Youn Zoo Cho, M.D., Han Na Lee, M.D., Ji Young Kim, M.D., Ji Hye Kim, M.D.,
Dong Mi Lim, M.D., Kang Woo Lee, M.D., Byung Jun Kim, M.D., and Kuen Yong Park, M.D.

Division of Endocrinology and Metabolism, Department of Internal Medicine, Konyang University Hospital,
Konyang University College of Medicine, Daejeon, Korea

Background/Aims: In 2010, the American Diabetes Association (ADA) adopted glycated hemoglobin (HbAlc) as a new diag-
nostic criterion for diabetes mellitus. However, HbA1c values may differ among races. We determined whether this criterion could
be applied to Korean diabetics.

Methods: Between January 2000 and January 2010, 1,862 patients among Konyang University Hospital visitors in which the
75 g oral glucose tolerance test (OGTT) and HbA 1¢ were checked at the same time were enrolled. We excluded patients with
acute disease, an Hb <10 g/dL, a Cr>2 mg/dL, those prescribed oral hypoglycemic agents or insulin, and those who were pregnant.

Results: After applying the exclusion criteria, 1,474 Korean patients were enrolled. All had common features of Korean
diabetics for body mass index and homeostatic model assessment of insulin resistance values. Using the 0 and 120 minute
glucose levels of the OGTT from the receiver operating characteristic curve, the HbAlc cutoff value was 6.25%. The cutoff
value to diagnose diabetes with the presence of diabetic retinopathy was 6.75%.

Conclusions: Our study showed a difference between the HbAlc¢ values for diagnosing diabetes and the new diagnostic criterion
from the ADA. Considering that the HbA1c characteristics may be influenced by race or culture, larger studies on diabetes compli-
cations are needed to identify the appropriate HbA lc value for Korean diabetics. (Korean ] Med 79:673-680, 2010)
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kg/nt', OJ7} 24.743.80 kg/nt', 2= A] C-peptide’= A} 2.94+1.368
ng/mL, &J2} 3.08+1.548 ng/mLGI.01] FAAL 142+1.64 g/dL,
Ajobe]dE 0.93+0.185 mg/dLATHE 1).

75 g AEEsHARE AldE Akt A 11678013l
o, Mgt A= 4647, it TAb= 894 0| Gl
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FAbollt 110.8+6.51 mg/dL, 114.3£17.18 mg/dL, WA ol
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168.8+18.14 mg/dL, i ¥t 145.8+45.13 mg/dL, 280.6+84.67
mg/dL%1 .1, HOMA-IR-S 7/ 1.8+0.88, 3537l
24£1.09, ot 1.941.23, EFPgofit 2.141.02, Gt
2.7+1.460| ATHE 2).
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Table 1. Clinical characteristics of the subjects

2. Cutoff value2| ™@7}

e Gop A Gy A V& F 75 g

o T o
SEEY 126 mg/dL ool diFshs RS B8NS
o] cutoff value= 6.25% (FI= 64.9%, E0|%= 73.6%)H 1L

(ZL™ 1), 1204 @ 200 mg/dL o)/l afgsh= S-S
EA819-S wf cutoff value= 6.25% (JIE 63.6%, Eo]%
84.1%) At 19 2).

ey ek 7|01 75 g AAEHsHHARS Firgo] X
O FRolA B AR V20 RA GEEM A
2 243 A3} cutoff valuerx 6.25% (R = 58.7%, E0]%=
84.0%) At 19 3).

Total (n=1474)

Male (n=946) Female (n=528)

Age (yr) 52.9412.29 51.4+11.77 55.6+12.76
BMI (kg/m’) 25.0+3.96 25.1+4.05 24.7+3.80
Hemoglobin (g/dL) 14.2+1.64 14.2+1.61 14.3£1.70
Creatinine (mg/dL) 0.93+0.185 0.93+0.184 0.92+0.186
HbAlc (%) 6.5+1.57 6.5+1.65 6.4+1.41
C-peptide (ng/mL) 2.99+1.433 2.94+1.368 3.08+1.548
Data are expressed as mean+SD.
BMI, body mass index; HbAlc, glycated hemoglobin.
Table 2. Distribution of subjects according to glucose tolerance status group
Prediabetes (n=464)
Normal Diabetes *
(0=116) HFG HIGT Combined (n=894) p-value
(n=168) (n=73) (n=223)

Fasting glucose (mg/dL) 91.0+6.71 110.8+6.51" 89.4+8.30 112.6+7.00° 145.8+45.13 <0.05
2 hr glucose (mg/dL) 105.6421.56 1143+17.18 165.1+16.63* 168.8+18.14* 280.6+84.67 <0.05
HOMA-IR 1.8+0.88 2.4+1.09° 1.9+1.23" 2.1+1.02" 2.7+1.46° <0.05

" Statistical significance was tested by a one-way analysis of variance among groups.

o8

, %, %, The same footnote means a non-significant difference among the glucose tolerance status groups in categories based on

Tamhane's T2 multiple comparison test.

I-IFG, isolated impaired fasting glucose; I-IGT, isolated impaired glucose tolerance; Combined, IFG and IGT; HOMA-IR, homeostatic

model assessment of insulin resistance.
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Figure 1. Receiver operating characteristic curves for corresponding glycated hemoglobin (HbA1c) values of a fasting glucose
above 126 mg/dL (AUC=0.753).
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Figure 2. Receiver operating characteristic curves for corresponding glycated hemoglobin (HbAlc) values of a 120 min glucose
above 200 mg/dL (AUC=0.798).
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Figure 3. Receiver operating characteristic curves for glycated hemoglobin (HbA1c) values corresponding to diagnosed diabetes
defined by American Diabetes Association criteria (AUC=0.770).
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Table 3. Glycated hemoglobin (HbA1c) cutoff values from the
receiver operating characteristic curves for HbAlc cormrespond-
ing to diagnosed diabetic retinopathy (AUC=0.814, n=616)

HbA ¢ cutoff values (diabetic retinopathy)

HbAlc Sensitivity Specificity
6.65% 52.9% 84.3%
6.75% 47.1% 85.0%
6.85% 41.2% 85.8%
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