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The Postpartum Metabolic Outcome of Women with
Previous Gestational Diabetes Mellitus
Chia-Hung Lin, MD; Shih-Fen Wen, BSc; Ya-Hui Wu, BSc; Yu-Yao Huang, MD, PhD;
Miau-Ju Huang, MD
Background: This study investigated postpartum metabolic abnormality in women with
previous gestational diabetes mellitus (GDM) and predictive factors for postpartum glucose intolerance.
Methods:
From March 2001 to February 2003, 127 prior-GDM women underwent a
75g oral glucose tolerance test (OGTT) and metabolic assessment at least six
weeks after delivery. To identify the predictors, clinical variables obtained at
the time of GDM were compared.
Results:
The cumulative incidence rates of diabetes mellitus (DM) and abnormal glucose tolerance (AGT) i.e. impaired fasting glucose or impaired glucose tolerance, in women with previous GDM were 13.4% and 29.1%, respectively.
Postpartum body mass index (BMI), total cholesterol, HDL cholesterol,
triglycerides, blood pressure, waist-to-hip ratio and fasting C-peptide were
not significantly different among DM, AGT and normal glucose tolerance
(NGT) women. However, the C-peptide/glucose score was lower in DM than
in AGT and NGT women (p < 0.01). DM or AGT women had higher
prepregnancy BMI and fasting glucose level for 100g OGTT than NGT
women (p < 0.05) at the time of GDM. The fasting glucose value was an
independent risk factor. The cutoff point of three abnormal values in 100g
OGTT provided 86% sensitivity and 43% specificity for the prediction of
postpartum DM or AGT.
Conclusions: High prepregnancy BMI and increased glycemic deterioration at the time of
GDM are found in women developing postpartum DM and AGT. The fasting
glucose value for 100g OGTT is an independent risk factor and more than
three abnormal glucose values offers good diagnostic efficacy in predicting
postpartum glucose intolerance.
(Chang Gung Med J 2005;28:794-800)
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G

estational diabetes mellitus (GDM) is any glucose intolerance with onset or first recognition
during pregnancy.(1) Women with GDM have been

found to be at risk of diabetes mellitus (DM),
impaired glucose tolerance (IGT) and even metabolic syndrome, at postpartum follow-up.(2–7) The inci-
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dence of DM among women with a history of GDM
has been shown to range from 6% to 62%.(8) The predominant sources of difference in reported incidence
rates may be ethnic variation, length of follow-up,
diversity in selection and diagnostic criteria for
GDM. Numerous predictors for diabetes after a
GDM pregnancy have been identified; prepregnancy
obesity and GDM severity are the most important
factors.(6,9,10) The local GDM data is limited and the
incidence of GDM in Taiwan is reported to be 1% to
3%.(11) However, there is a lack of studies, especially
from longitudinal investigations, identifying characteristics of prior-GDM women who are at risk of glucose intolerance postpartum in the Taiwanese population. This study attempts to determine the postpartum metabolic abnormalities and predictive factors
for subsequent diabetes in prior-GDM women in
Taiwan.

METHODS
Study samples

From March 2001 to February 2003, 235
women diagnosed with GDM at Taipei Chang-Gung
Memorial Hospital were enrolled in this prospective
study. No women had a history of DM before pregnancy. Subjects were screened at 24-28 weeks of
gestation and diagnosis of GDM was based on a 50g
glucose challenge test of one-hour plasma glucose
140 mg/dl, followed by at least two abnorlevel
mal values in a 100g oral glucose tolerance test
(OGTT). Women with documented GDM fulfilled
the Carpenter and Coustan modification of the
National Diabetes Data Group (NDDG) criteria
(requiring at least two of the following: fasting glu95, 1-hour
180, 2-hour
155, 3-hour
cose
140 mg/dl).(1,12) All women were recalled for postpartum metabolic assessments. Among the 235 women,
127 prior-GDM women returned at follow-up
between 6 weeks to 2 years postpartum. Informed
consent was obtained from each subject.
Measurements

Age, diabetic family history, body mass index
(BMI) before and after pregnancy and weight gain
during pregnancy were prospectively examined.
Following a 75g OGTT the 127 prior-GDM subjects
were divided into three groups: normal glucose tolerance (NGT); abnormal glucose tolerance (AGT) i.e.
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impaired fasting glucose or impaired glucose tolerance; DM based on American Diabetes Association
(ADA) criteria.(13) Postpartum fasting plasma C-peptide and insulin levels were measured. Other metabolic assessments were as follows: fasting plasma
triglyceride; total and high-density lipoprotein
(HDL) cholesterol concentrations; waist-to-hip ratio;
systolic and diastolic blood pressures. Metabolic
syndrome is defined by 2001 Adult Treatment Panel
(ATP) III guidelines.(14)
Plasma glucose was determined by the glucose
dehydrogenase method (Olympus AU-640, Japan).
Plasma total cholesterol, HDL-cholesterol and
triglyceride concentrations were determined by commercial enzymatic methods (Cholesterol kit, Wako,
Japan; HDL-C kit, Daiichi, Japan; Triglyceride kit,
Roche, USA) on an automated analyzer (Hitachi
7600-210, Japan). HbA1c values were measured by
high-performance liquid chromatography (Primus
CLC385, USA). C-peptide (DSL-7000 RIA Kit,
Diagnostic Systems Laboratories, Inc. USA) and
insulin (125 Tubes, Linco Research, Inc. USA) levels
were determined by radioimmunoassay. The within
and between assay variations of insulin measurements are 3.1% and 6.0% at an insulin value of 8
µU/ml. The within and between assay variations of
C-peptide measurements are 3.3% and 5.3% at a Cpeptide value of 1.80 and 1.68 ng/mL, respectively.
The C-peptide/glucose score was calculated as
the ratio of C-peptide (ng/ml) to glucose (mg/dl) x
100.(6) Based on the homeostatic model assessment
(HOMA),(15) the β-cell function (HOMAbeta) was
calculated as 20 x fasting plasma insulin (FPI, mU/l)
/ fasting plasma glucose (FPG, mmol/l) - 3.5; insulin
resistance (HOMAir) was measured by FPI / 22.5 x
e-lnFPG.(16)
Statistical analysis was conducted by SPSS
V12.0 software. Differences in continuous variables
between groups were tested with either ANOVA or
independent-samples Student’s t-test when appropriate. Multiple comparisons of least significant difference (LSD) were performed for significant ANOVA.
Differences in proportions were evaluated by 2 or
Fisher’s exact test. Multiple logistic regression
analysis was applied to discern the independent risk
factors of subsequent DM or AGT. Results were
SD or %. A p-value of 0.05
expressed as means
or less was considered statistically significant.
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RESULTS
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Table 1. Clinical and Obstetric Characteristics of 235 Prior-GDM Women
Prior-GDM women

Of the 235 prior-GDM subjects, 127 (54%)
returned to attend the postpartum metabolic assessment at 1.0 to 19.0 (mean 3.3) months after delivery.
One woman, for her convenience, returned at 1
month postpartum. Table 1 presents the baseline clinical characteristics of these 235 women. Women with
or without postpartum follow-up had similar demographic and biochemical profiles. However, women
who attended the follow-up program had more common diabetic family history (69.3 vs. 38.9%, p <
3.7 vs.
0.001) and lower prepregnancy BMI (22.4
4.2 kg/m2, p = 0.04) than women without fol23.5
low-up.
Table 2 shows 17 patients (13.4%) were diagnosed with DM, 37 (29.1%) had AGT and 73
(57.5%) had NGT. Comparison of the following
postpartum clinical variables showed no significant
differences among DM, AGT and NGT women: age,
postpartum BMI, total cholesterol, HDL-cholesterol,
triglycerides, waist-to-hip ratio, systolic and diastolic

p value

With follow-up Without follow-up
N (%)

127 (54.0)

Age (years)

33.7

4.1

33.5

4.3

0.83

Parity

1.7

0.9

1.7

0.9

0.60

Family history of DM

69.3%

108 (46.0)

-

38.9%

< 0.001

Prepregnancy BMI (kg/m2)

22.4

3.7

23.5

4.2

0.04

Weight gain during pregnancy (kg)

12.4

4.5

12.7

4.4

0.65

175.4

23.7

0.22

50 g OGTT
1-hour plasma glucose (mg/dl)

179.5

25.9

100 g OGTT
fasting plasma glucose (mg/dl)

98.8

22.7

94.4

13.2

0.07

1-hour

207.5

30.0

202.8

26.5

0.21

2-hour

191.6

38.3

189.4

25.9

0.60

3-hour

152.3

39.5

145.8

33.1

0.19

Abbreviations: Women with or without follow-up represent those who did or
did not attend postpartum assessment. N: number; DM: diabetes mellitus; GDM:
gestational diabetes mellitus; BMI: body mass index; OGTT: oral glucose tolerance test.

Table 2. Comparison of Postpartum Clinical Variables Among the 127 Prior-GDM Women According to the Glucose Tolerance by 75g
OGTT
Postpartum variables

Postpartum glucose tolerance
DM

AGT (IGT or IFG)

NGT

p value

N (%)
Age (years)
Postpartum BMI (kg/m2)
Total cholesterol (mg/dL)
HDL cholesterol (mg/dL)
Triglycerides (mg/dL)
Waist-to-hip ratio
Systolic BP (mmHg)
Diastolic BP (mmHg)
Metabolic syndrome
HbA1c (%)*
Fasting C-peptide level (ng/ml)
C-peptide/glucose score*

17 (13.4%)
37 (29.1%)
73 (57.5%)
34.0
4.6
34.0
4.2
33.8
4.0
0.938
24.2
3.0
24.9
4.0
23.3
5.2
0.226
213.2
44.5
211.7 34.0
203.2
34.4
0.422
56.1 13.3
52.1 10.2
56.8 12.6
0.194
174.4
185.4
161.8
123.0
121.1
68.3
0.087
0.81
0.03
0.81 0.04
0.80 0.05
0.099
119.5
21.2
114.2
11.5
111.0
10.7
0.057
71.5
17.0
68.1
11.4
68.1
9.3
0.531
23.5%
8.1%
2.7%
0.010
6.6 1.9
5.3 0.4
5.2 0.3
< 0.001
2.77
1.10
3.02 1.39
2.99 1.05
0.777
2.08
0.87
3.06 1.38
3.22 1.12
0.004
127.03
42.20
112.40
43.90
160.99
74.04
HOMAbeta†
0.024
(n = 4)
(n = 21)
(n = 36)
2.80 2.19
2.99 1.56
5.89 4.17
0.021
HOMAir*
(n = 4)
(n = 21)
(n = 36)
Abbreviations: BP: blood pressure; IGT: impaired glucose tolerance; IFG: impaired fasting glucose; AGT: abnormal glucose tolerance;
NGT: normal glucose tolerance; C-peptide/glucose score: (C-peptide [ng/ml]/glucose [mg/dl]) x 100; HbA 1c: hemoglobin A1c; HOMA:
homeostatic model assessment; HOMAbeta: 20 x fasting plasma insulin (FPI, mU/l)/fasting plasma glucose (FPG, mmol/l) -3.5; HOMAir:
FPI / 22.5 x e-lnFPG.
* Significant differences in DM vs. AGT and DM vs. NGT in multiple comparisons of LSD (p < 0.01).
† Significant differences in AGT vs. NGT (p < 0.01).
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blood pressures, and fasting C-peptide level.
However, the prevalence of metabolic syndrome (p =
0.01), HbA 1c levels (p < 0.001) and the Cpeptide/glucose score (p = 0.004) were significantly
different among the three groups. Multiple comparisons of LSD showed the C-peptide/glucose score
was lower in DM than AGT and NGT women (p <
0.01). Of 127 prior-GDM women, 61 had measurements of fasting insulin levels. The calculated
HOMAbeta and HOMAir were also significantly different among the three groups (p = 0.024 and 0.021,
respectively). Multiple comparisons of LSD revealed
that HOMAbeta was lower in AGT women than in
43.90 vs. 160.99
74.04,
NGT women (112.40
p < 0.01) but not in DM women (p = 0.68). The DM
women, although a relatively small sample (n = 4),
had higher HOMAir levels than those of AGT and
4.17 vs. 2.80
2.19 and 2.99
NGT women (5.89
1.56 respectively, p < 0.01). Multiple comparisons of LSD showed no difference between AGT
and NGT women in HOMAir (p = 0.73). The estimates of HOMAbeta and HOMAir suggested the
existence of beta-cell dysfunction and insulin resistance in the women with postpartum glucose intolerance.
To identify risk factors for subsequent DM or
AGT, the clinical variables during pregnancy were
compared among three different glucose tolerance
groups (Table 3). Prepregnancy BMI; fasting, 1-hour,
2-hour, and 3-hour glucose levels of 100g OGTT; the

number of abnormal values in the 100g OGTT were
significantly different among three groups. Multiple
comparisons of LSD showed that women with postpartum DM or AGT had significantly higher
prepregnancy BMI (p < 0.05), a greater number of
abnormal glucose values in 100g OGTT (p < 0.01)
and higher 100g OGTT glucose values on fasting (p
< 0.01) than NGT women. In addition, DM women
had higher glucose values than NGT women at 1hour (p < 0.001), 2-hours (p < 0.001) and 3-hours (p
< 0.001) of the 100g OGTT. Multiple logistic regression analysis demonstrated that the fasting glucose
values of 100g OGTT in pregnancy was an independent risk factor of subsequent DM or AGT (odds
ratio 1.03, 95% CI 1.00-1.07, p = 0.03). DM and
AGT women had on average more than three abnor0.70
mal glucose values for 100g OGTT (3.73
0.63, respectively). Furthermore, setting
and 3.11
the critical number of abnormal values at three
showed that the percentage of abnormal numbers
three was higher for DM and AGT than for NGT
women (86.7% and 85.7% vs. 57.5% respectively, p
= 0.004). The cutoff point of three abnormal values
in the 100g OGTT achieved 86% sensitivity and
43% specificity in the prediction of postpartum DM
or AGT. Four abnormal glucose values in the 100g
OGTT as the cut-off point provided sensitivity of
only 44% and specificity of 86% in the prediction of
postpartum DM or AGT. It was not better than three
abnormal glucose values as the cut-off point in the

Table 3. Correlation Between Clinical Variables During Pregnancy and Postpartum Glucose Tolerance
Postpartum glucose tolerance

Variables during pregnancy
N
Family history of diabetes
Prepregnancy BMI (kg/m2)‡
Weight gain during pregnancy (kg)
100g OGTT
fasting plasma glucose (mg/dl)*
1-hour†
2-hour†
3-hour†
Number of abnormal values in 100 g OGTT*
Numbers of abnormal values in 100 g OGTT

3

AGT (IFG or IGT)

NGT

17
70.6%
23.7
2.9
11.2
3.1

37
67.6%
23.5
4.7
11.7 4.2

73
69.9%
21.6 3.2
13.0 4.8

0.963
0.011
0.160

125.3
40.1
229.6
43.7
244.9
60.5
199.6
60.0
3.73
0.70
86.7%

100.2
16.1
209.3
30.8
190.3
27.0
151.7
25.0
3.11
0.63
85.7%

91.8 11.9
200.9
22.5
180.9
27.5
142.4
33.5
2.71
0.70
57.5%

< 0.001
0.001
< 0.001
< 0.001
< 0.001
0.004

Abbreviations: IFG: impaired fasting glucose; AGT: abnormal glucose tolerance; NGT: normal glucose tolerance.
* Significant differences in DM vs. NGT, AGT vs. NGT and DM vs. AGT in multiple comparisons of LSD (p < 0.01).
† Significant differences in DM vs. AGT (p < 0.05) and DM vs. NGT (p < 0.001).
‡ DM vs. NGT and AGT vs. NGT (p < 0.05).
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prediction of postpartum DM or AGT.

DISCUSSION
The women who attended the postpartum follow-up examinations comprised 54.0% of the total
prior-GDM women in this prospectively two-year
study. This response rate is similar to that obtained in
previous studies in Spain (55.2%) and Singapore
(62.9%).(6,17) More common diabetic family history
existed in women who participated in the postpartum
assessment. Therefore, these women may be more
prone to postpartum DM. However, the women without postpartum follow-up had higher pregnancy BMI
which is also a well-known risk factor for DM.
Albareda et al. reported cumulative incidence
rates of DM and IGT (based on World Health
Organization (WHO) criteria) as 13.8% and 28.6%,
respectively, after 11 years postpartum.(9) For shortterm postpartum follow-up, in a Korean study, Jang
et al. reported the rates of 15.1% and 23.2% for DM
and IGT, respectively (based on WHO criteria) at six
to eight weeks postpartum.(10) In another early postpartum assessment at three to six months after a
GDM pregnancy in Spain, Pallardo et al. reported
rates of 5.4% and 20.0% for DM and AGT, respectively (based on ADA criteria). (6) The different
lengths of postpartum assessment and ethnic variation may contribute to the diversity of incidence
rates. A systemic review by Kim et al. noted that
prior-GDM women appeared to progress to diabetes
at similar rates in different studies after adjustment
for various lengths of follow-up and testing rates.(18)
In our population, the incidence rate by ADA criteria
is also in agreement with previous reports. Current
ADA guidelines recommend glycemic status assessment in GDM women at least six weeks postpartum
and reassessment annually in AGT women and every
three years in NGT women.(19) More frequent testing
may be required for prior-GDM women with high
risk.
Although no significant difference existed in
fasting C-peptide levels among DM, AGT and NGT
women with prior-GDM, the C-peptide/glucose
score was significantly lower in DM than in AGT
and NGT women. These findings imply impaired βcell function in these women. The significantly lower
HOMAbeta levels in AGT women compared to NGT
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women also supports this view. In addition, insulin
resistance in DM women is noted by increased
HOMAir. However, there are some limitations to
these results. Firstly, the DM subgroup with insulin
measurements is too small for a firm conclusion.
Secondly, the HOMA assessment is not as valid as
euglycemic insulin clamp.(20) Nevertheless, these analytical results demonstrate, at least in part, that postpartum glucose intolerance is composed of both
insulin resistance and beta-cell dysfunction. It has
been proposed that GDM represents the transient
unmasking of a latent metabolic syndrome that manifests later in life as diabetes.(21) In this present study,
the prevalence of metabolic syndrome is significantly higher in postpartum DM women than AGT and
NGT women. According to previous reports,(22,23)
these prior-GDM women may have a high risk of
developing cardiovascular events apart from diabetes.
The central role of obesity has been shown to
mediate a systemic inflammatory response with
potential downstream insulin resistance and glucose
dysregulation. (24,25) Compatible with other
reports, (6,9,10,18) our study shows that prepregnancy
rather than postpartum BMI plays a critical role in
the subsequent development of diabetes.
Kim et al. noted that an elevated fasting glucose
level during pregnancy is the risk factor most commonly associated with future risk of type 2 DM.(18)
Our study’s data indicate that the fasting glucose
value of the 100g OGTT is the exclusive independent risk factor for DM or AGT. We also found that
more than three abnormal values for 100g OGTT in
pregnancy is a good predictor of postpartum DM or
AGT and may help primary prevention of diabetes in
high-risk women.
In conclusion, prior-GDM women in Taiwan
have an increased risk of developing diabetes and
abnormal glucose tolerance. The prevalence of metabolic syndrome is also high in postpartum glucose
intolerant women. The predictive risk factors of postpartum glucose intolerance, high prepregnancy BMI
and severity of GDM, are recognized. The fasting
glucose value of 100g OGTT is identified as the
independent risk factor and more than three abnormal glucose values in the 100g OGTT offers good
diagnostic efficacy in predicting postpartum diabetes
or abnormal glucose tolerance.

Chang Gung Med J Vol. 28 No. 11
November 2005

799

Chia-Hung Lin, et al
Metabolic outcome in GDM

Acknowledgements

This work was supported by the grant from
Chang Gung Memorial Hospital (CMRP 1263).

14.

REFERENCES
1. American Diabetes Association. Diagnosis and classification of diabetes mellitus. Diabetes Care 2005;28(Suppl
1):S37-42.
2. Kjos SL, Buchanan TA, Greenspoon JS, Montoro M,
Bernstein GS, Mestman JH. Gestational diabetes mellitus:
the prevalence of glucose intolerance and diabetes mellitus in the first two months post partum. Am J Obstet
Gynecol 1990;163:93-8.
3. Catalano PM, Vargo KM, Bernstein IM, Amini SB.
Incidence and risk factors associated with abnormal postpartum glucose tolerance in women with gestational diabetes. Am J Obstet Gynecol 1991;165:914-9.
4. Dacus JV, Meyer NL, Muram D, Stilson R, Phipps P,
Sibai BM. Gestational diabetes: postpartum glucose tolerance testing. Am J Obstet Gynecol 1994;171:927-31.
5. Meyers-Seifer CH, Vohr BR. Lipid levels in former gestational diabetic mothers. Diabetes Care 1996;19:1351-6.
6. Pallardo F, Herranz L, Garcia-Ingelmo T, Grande C,
Martin-Vaquero P, Janez M, Gonzalez A. Early postpartum metabolic assessment in women with prior gestational diabetes. Diabetes Care 1999;22:1053-8.
7. Di Cianni G, Miccoli R, Volpe L, Lencioni C, Del Prato
S. Intermediate metabolism in normal pregnancy and in
gestational diabetes. Diabetes Metab Res Rev
2003;19:259-70.
8. O'Sullivan JB. Diabetes mellitus after GDM. Diabetes
1991;40 Suppl 2:131-5.
9. Albareda M, Caballero A, Badell G, Piquer S, Ortiz A, de
Leiva A, Corcoy R. Diabetes and abnormal glucose tolerance in women with previous gestational diabetes.
Diabetes Care 2003;26:1199-205.
10. Jang HC, Yim CH, Han KO, Yoon HK, Han IK, Kim MY,
Yang JH, Cho NH. Gestational diabetes mellitus in Korea:
prevalence and prediction of glucose intolerance at early
postpartum. Diabetes Res Clin Pract 2003;61:117-24.
11. Gestational diabetes mellitus in Taiwan. Taiwan Society
of Perinatology 2001 Annual Report. 2001;11-5.
12. Carpenter MW, Coustan DR. Criteria for screening tests
for gestational diabetes. Am J Obstet Gynecol
1982;144:768-73.
13. The Expert Committee on the Diagnosis and
Classification of Diabetes Mellitus. Report of the Expert

Chang Gung Med J Vol. 28 No. 11
November 2005

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

Committee on the Diagnosis and Classification of
Diabetes Mellitus. Diabetes Care 1997;20:1183-97.
Executive Summary of The Third Report of The National
Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, And Treatment of High Blood
Cholesterol In Adults (Adult Treatment Panel III). JAMA
2001;285:2486-97.
Turner RC, Holman RR, Matthews D, Hockaday TD,
Peto J. Insulin deficiency and insulin resistance interaction in diabetes: estimation of their relative contribution
by feedback analysis from basal plasma insulin and glucose concentrations. Metabolism 1979;28:1086-96.
Matthews DR, Hosker JP, Rudenski AS, Naylor BA,
Treacher DF, Turner RC. Homeostasis model assessment:
insulin resistance and beta-cell function from fasting plasma glucose and insulin concentrations in man.
Diabetologia 1985;28:412-9.
Tan HH, Tan HK, Lim HS, Tan AS, Lim SC. Gestational
diabetes mellitus: a call for systematic tracing. Ann Acad
Med Singapore 2002;31:281-4.
Kim C, Newton KM, Knopp RH. Gestational diabetes and
the incidence of type 2 diabetes: a systematic review.
Diabetes Care 2002;25:1862-8.
American Diabetes Association. Gestational diabetes mellitus. Diabetes Care 2004;27(Suppl 1):S88-90.
Matsuda M, DeFronzo RA. Insulin sensitivity indices
obtained from oral glucose tolerance testing: comparison
with the euglycemic insulin clamp. Diabetes Care
1999;22:1462-70.
Clark CM Jr, Qiu C, Amerman B, Porter B, Fineberg N,
Aldasouqi S, Golichowski A. Gestational diabetes: should
it be added to the syndrome of insulin resistance?
Diabetes Care 1997;20:867-71.
Verma A, Boney CM, Tucker R, Vohr BR. Insulin resistance syndrome in women with prior history of gestational diabetes mellitus. J Clin Endocrinol Metab
2002;87:3227-35.
Buchanan TA. Pancreatic B-cell defects in gestational diabetes; implications for the pathogenesis and prevention of
type 2 diabetes. J Clin Endocrinol Metab 2001;86:989-93.
Retnakaran R, Hanley AJ, Raif N, Connelly PW, Sermer
M, Zinman B. C-reactive protein and gestational diabetes:
the central role of maternal obesity. J Clin Endocrinol
Metab 2003;88:3507-12.
Ferrannini E, Camastra S, Gastaldelli A, Maria Sironi A,
Natali A, Muscelli E, Mingrone G, Mari A. Beta-cell
function in obesity: effects of weight loss. Diabetes
2004;53(Suppl 3):S26-33.

800

(GDM)
2001

3

2003

2

127

6

75
(DM)
13.4%
29.1%

)

(AGT,
C-

tide)

DM
C-

AGT

(NGT)
DM
DM
AGT
NGT
100

0.01)

AGT
NGT
BMI
100
(p < 0.05)

DM

43%
AGT

AGT

BMI
100
DM

3
(

(p <

3
DM

86%

(BMI)
(C-pep-

AGT

2005;28:794-800)
beta

94

4

27

94

10

3
333

(03)3288257; E-mail: huangmj@cgmh.org.tw

5

Tel.: (03)3281200

8821; Fax:

