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Background: Gestational diabetes mellitus (GDM) during pregnancy can greatly increase
the risk for a number of adverse prenatal and postpartum consequences, including postpar-
tum impaired glucose tolerance (IGT). Determining the need for insulin therapy is critical for
controlling the glycemic level in GDM patients. The study contains two major purposes: 1)
to identify the potential predictors for the need of insulin therapy in GDM patients; 2) to
identify the factors that are related to the onset of postpartum IGT.

Materials and Methods: Here, we performed a retrospective study on 112 GDM patients
in China to identify the significant predictors for the need of insulin therapy and onset of
postpartum IGT in patients with GDM.

Results: Age and gestational weeks at GDM diagnosis, pregestational BMI, family history
of diabetes mellitus (DM), plasma glucose levels assessed by 75-g OGTT at both the 1-hour
and 2-hour time points (PG-1h and PG-2h) and HbA1c level were all significantly different
between the patients that received insulin therapy and those did not. During postpartum,
family history of DM, PG-1h PG-2h and HbA1c level were found to be significantly different
between the patients with normal glucose tolerance and those with IGT.

Conclusion: Our results reveal a number of factors that are closely associated with the need
of insulin therapy and onset of postpartum IGT, especially the PG-1h and PG-2h levels.
These findings will provide valuable indications on selection of treatment strategy for GDM
and GDM-induced postpartum IGT.
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Background

Gestational diabetes mellitus (GDM) is a condition, in which a woman experiences
high blood sugar levels without prior diabetes history. It is a common medical
complication associated with pregnancy, especially in elderly women (age above
65) with maternal obesity and physical inactivity.! Presence of GDM during
pregnancy has been reported to greatly increase the risk of pre-eclampsia and the
need for labor induction, as well as cesarean section.? GDM also increases the risk
of diabetes mellitus (DM) onset in the mother. Over 10% of women with GDM
acquired impaired glucose tolerance (IGT) shortly after delivery, where 20 to 60%
of them developed into DM within 5 to 10 years after pregnancy.’ Babies born to
mothers with poorly managed GDM have a higher tendency of being overweight,
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experiencing low blood sugar and acquiring jaundice and
type 2 diabetes.? Therefore, it is critical to strictly control
the maternal blood sugar level during pregnancy.

Medical diet therapy and exercise are the primary
treatments for GDM. If these treatments fail to restore
the normal glycemic level, insulin therapy should be
initiated. However, exogenous insulin has been reported
to produce significant effects on the placental and fetal
development, including placental weight, cord width and
baby weight.* Therefore, it is important to define the
criteria for the initiation of insulin therapy.

In the present study, we performed a retrospective
study on GDM patients admitted at our institution to
identify the patient characteristics and diagnostic factors
that are necessary for the initiation of insulin therapy and
the onset of postpartum IGT.

Methods
Ethics Approval and Consent to

Participate

The study was approved by the ethical committee of Sun
Yat-Sen Memorial Hospital of Sun Yat-Sen University and
Guangzhou Women and Children's Center (2013—-093546)
and was conducted in accordance with the Declaration of
Helsinki. Verbal consent for participating the study was
obtained from each patient at the time of diagnosis. The
purpose and design of the study was carefully explained to
all individual participants accompanied by their close rela-
tives before verbal consent was obtained according to the
guidance provided by the ethical committee. Verbal con-
sent was selected due to the limited writing ability of some
participants. This procedure has been approved by the
ethical committee.

Patients

112 female patients with GDM administered at Sun Yat-
Sen Memorial Hospital and Guangzhou Women and
Children's Center from 2014 to 2019 were enrolled in the
present study. GDM was diagnosed based on the criteria
set by the International Association of Diabetes and
Pregnancy Study Groups via a two-step screening.’
Pregnant women with geriatric pregnancy (pregnancy
over age of 35), pre-gestational obesity, history of GDM
and macrosomia, large for gestational age, glycosuria or
a casual plasma glucose level greater than 5.6 mmol/L
were subjected to a 75-g oral glucose tolerance test
(OGTT) at their first visit to the hospital. Pregnant

women without the above-mentioned risk factors or with
a normal 75-g OGTT were subjected to a 1-hour (1h) 50-g
oral glucose challenge test between 24 and 28 weeks-of-
If the test result exceeded 7.8 mmol/L,
a diagnostic 75-g OGTT was followed to confirm the
onset of GDM. GDM was diagnosed if at least one tested
value was greater than a fasting glucose level of 5.1 mmol/

gestation.

L, a 1-h glucose level of 10 mmol/L or a 2-h glucose level
of 8.5 mmol/L in the 75-g OGTT.

Patients with overt diabetes during pregnancy or
a history of type | or type 2 DM before pregnancy were
excluded from the study. Dietary therapy was conducted at
30 kcal/kg body weight based on the body mass index
(BMI) of 22 kg/m* supplemented with 200 kcal. The 112
patients were separated into two groups: the insulin ther-
apy group (n=59) and the diet therapy only group (n=53).

Guidelines for insulin treatment in clinical practice
were followed as previously described.® Specifically, insu-
lin therapy was initiated when systematic fasting glucose
concentrations were greater than 5.3 mmol/L and/or 1h
post-prandial glucose concentrations were greater than
7.8 mmol/L. In case of established GDM, insulin therapy
was initiated when asymmetric fetal macrosomia and/or
increased amniotic fluid were observed. Insulin pumps
were not used for GDM treatment. Initiation of insulin
therapy was not dependent on gestational age.

Measurements

Assessed patient data include age and gestational weeks
at GDM diagnosis, history of gestation and pregnancy,
pre-gestational and maximum BMI, family history of
DM, prior GDM history, plasma glucose levels, and
the number of abnormal 75-g OGTT values at GDM
diagnosis. A urine test was performed for each patient
during their first visit to the hospital. Level of fasting
plasma glucose, glycated hemoglobin (HbAlc), fasting
immunoreactive insulin (IRI) and ketone bodies were
recorded. Plasma glucose was measured by an electronic
blood glucose meter. HbAlc and insulin were measured
by enzyme-linked immunosorbent assay (ELISA). The
level of ketone bodies of negative, +, 1+, 2+, 3+ and 4+
were scored as 0, 0.5, 1, 2, 3 and 4, respectively. Levels
of plasma glucose and IRI were assessed by
a postpartum 75-g OGTT at 0, 30, 60, 90 and 120
min. Homeostatic model assessment for insulin resis-
tance (HOMA-IR), B-cell function and the insulinogenic
index previously  described.’

were calculated as

Specifically, formula for HOMA-IR was fasting glucose
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Table | Characteristics of the GDM Patients in the Diet and Insulin Groups
Diet Group (n=53) Insulin Group (n=59) P-value

Age at GDM diagnosis (years) 29.5 + 041 343 £ 0.89 0.023
Gestational weeks at GDM diagnosis (weeks) 24.77 + 0.46 21.19 £ 0.89 0.004
History of gestation 1.56 £ 0.12 1.33 £0.24 0.542
History of pregnancy 0.87 + 0.07 0.82 + 0.09 0.921
BMI at 20 years-of-age 20.85 + 0.35 21.62 + 0.53 0.877
Pregestational BMI 21.32 £ 0.34 24.72 + 0.88 0.018
Maximum BMI 24.65 £ 0.77 25.11 £ 0.97 0.662
Family history of DM, n (%) 23 (43.4%) 37 (62.7%) <0.001
Prior GDM, n (%) 7 (13.2%) 9 (15.2%) 0.152
PG in 75-g OGTT at GDM diagnosis (mmol/L; mg/dL)

Fasting 5.12 £ 0.03; 92.3 £ 0.54 5.26 £ 0.07; 94.8 + 1.23 0.105
At | h 824 £ 0.13; 1485 + 2.3 10.51 £0.33; 189.3 £ 5.9 <0.001
At2h 739 +£0.13; 1332 £ 24 8.90 + 0.26; 160.3 * 4.6 <0.001
No. of abnormal 75-g OGTT values at GDM diagnosis 1.2 £0.12 1.9 £0.22 <0.001
Fasting PG (mmol/L; mg/dL) 4.36 = 0.05; 78.5 + 0.98 4.47 £ 0.07; 80.6 + 1.35 0.097
HbAlc (mmol/mol; %) 31.93 £ 0.50; 5.15 £ 0.08 3422 + 0.68; 5.52 £ 0.11 0.003
Fasting IRl (nU/mL) 5.72 £ 039 5.81 £ 0.86 0.219
Insulin resistance I.15 + 0.08 1.32 £ 0.11 0.243
B-cell function 132.76 £ 5.76 130.65 * 9.65 0.765
Ketone bodies in urine 0.98 + 0.12 1.03 £ 0.21 0.812

Note: Data are mean * standard error of the mean.

Abbreviations: BMI, body mass index; DM, diabetes mellitus; GDM, gestational diabetes mellitus; HbA ¢, glycated hemoglobin; IR, insulin resistance; IRIl, immunoreactive

insulin; OGTT, oral glucose tolerance test; PG, plasma glucose.

(mg/dL) x fasting IRI (uU/mL)/405; formula for B-cell
function was fasting IRI (nU/mL) % 360/fasting glucose
(mg/dL) — 63; formula for insulinogenic index was
fasting IRI (pU/mL)/30-min glucose (mg/dL) — fasting
glucose (mg/dL).

Statistical Analysis

All statistical analysis was performed with the SPSS16.0
software. A P-value <0.05 was considered as statistical
significance. Data were presented as mean # standard
error. Unpaired #-test, Mann—Whitney U-test and y2-test
were used to analyze between-group differences for con-
tinuous variables, ordinal variables and categorical vari-
ables, respectively. Multivariate logistic regression
analysis was performed with selected independent vari-
ables that were identified to be significantly different in
the univariate analysis. Logistic regression model was
applied to predict the need for insulin therapy and progres-
sion of IGT, considering of all the variables that exhibit
statistical significance. Bootstrapping was applied to vali-
date the prediction models as previously described.®’

Receiver operating characteristic (ROC) curve analysis

was performed to identify clinical factors that can predict
the need for insulin therapy.

Results

Patient Characteristics

The 112 patients were divided into the diet and insulin
group depending on whether insulin therapy was initiated.
Collected patient characteristics of the two groups are
summarized in Table 1. Gestational age for all included
patients was 22.78+0.72 weeks. A significant difference
was observed in both the age and the gestation length at
the time of GDM diagnosis between the two groups.
Values for history of pregnancy and gestation were similar
between the two groups. In term of BMI, only the BMI
value measured at the pre-gestational stage, but not the
BMI at 20-years-of-age or the maximal BMI, was signifi-
cantly different between the two groups. In addition,
weight gain during pregnancy was also significantly
lower for patients in the insulin group. Moreover, signifi-
cantly more patients in the insulin group were found to
have a family history of DM compared to the diet group;
while the number of patients with GDM history was
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Table 2 Logistic Regression Analysis of the Variables That Were Significantly Different Between the Diet and Insulin Groups

B Standard Error P-value Odds Ratio (95% CI)
Age at GDM diagnosis 0.552 0.933 0.113 0.922 (0.856—1.112)
Gestational weeks at GDM diagnosis —0.047 0.03 0.121 0.971 (0.912-0.998)
History of pregnancy —0.351 0.185 0.133 0.732 (0.443-1.085)
Family history of DM 0.571 0.316 0.097 1.853 (0.913-3.573)
Pre-gestational BMI 0.028 0.029 0.533 0.996 (0.921-1.112)
PG at | hin 75-g OGTT at GDM diagnosis 0.022 0.009 0.002 1.035 (1.001-1.048)
PG at 2 h in 75-g OGTT at GDM diagnosis 0.012 0.006 0.008 1.006 (0.989-1.056)
No. of abnormal 75-g OGTT values at GDM diagnosis —0.185 0.331 0.634 0.856 (0.498-1.587)
HbAlc 1.235 0.576 0.057 3.233 (1.566-8.233)

Note: The logistic analysis is one mutually adjusted model.

Abbreviations: BMI, body mass index; Cl, confidence interval; DM, diabetes mellitus; GDM, gestational diabetes mellitus; OGTT, oral glucose tolerance test; PG, plasma

glucose.

similar between the two groups. 75-g OGTT at GDM
diagnosis revealed a significant difference in the plasma
glucose level at the 1-hour and 2-hour time points between
the two groups (PG-1h and PG-2h). Furthermore, patients
in the insulin group had significantly more abnormal 75-g
OGTT values than the patients in the diet group. Levels of
fasting plasma glucose and HbA1c were both significantly
increased in the patients from the insulin group. On the
other hand, fasting IRI, urinal ketone bodies, insulin resis-
tance and B-cell function were all similar between the two
groups. The coefficients of variation of fasting IRI and
insulin resistance were 0.068 versus 0.148 and 0.070 ver-

sus 0.083, respectively.

Risk Factors Predicting the Need for
Insulin Therapy

To identify the clinical factors that correlate with the
need for insulin therapy, we performed logistic regression
analysis on the variables that were found to be signifi-
cantly different between the insulin and diet groups
(Table 2). PG-1h and PG-2h were found to be the sig-
nificant predictor for the need of insulin therapy with an
odds ratio of 1.035 and 1.006, respectively. We further
applied logistic regression model using all the variables
found to be significantly different between the two
groups to predict the need for insulin therapy and
revealed the same outcome (Table 3). Removal of PG-
1h and PG-2h from the model did not add any predictive
values to other variables (Table 3). Then, we performed
ROC curve analysis on the two plasma glucose levels to
determine the cut-off values and revealed a value of 9.8
mmol/L (177.4 mg/dL) and 8.6 mmol/L (154.5 mg/dL),
respectively (Table 4).

Postpartum 75-g OGTT Analysis
A postpartum 75-g OGTT was performed on the same 112

patients at the 6 to 10-week of the postpartum period.
set for DM
diagnosis,'® the patients were re-divided into two groups:

Based on the standard glucose level

the normal glucose tolerance (NGT) group (n=93) and the
IGT group (n=19) (Table 5). Age and gestational length at
the time of GDM diagnosis, history of gestation and preg-
nancy and all assessed BMI values were all similar
between the two groups. 18 out of 19 patients in the IGT
group had a family history of DM, whereas only half of
the patients in the NGT group had such a history.
Percentage of patients with prior GDM was similar
between the two groups. PG-1h and PG-2h, but not fasting
PG at the time of GDM diagnosis were significantly higher
in the IGT group compared to the NGT group. Based on
the values of fasting glucose, none of the patients suffered
from impaired fasting glucose. Logically, the number of
abnormal 75-g OGTT values was also significantly higher
in the IGT group. In addition, level of HbAcl was sig-
nificantly higher in the patients from the IGT group.

Risk Factors Predicting the Onset of IGT
To identify the clinical factors that indicate the develop-
ment of IGT, we performed logistic regression analysis on
the variables that were found to be significantly different
between the NGT and the IGT groups (Table 6). Same as
the predicting factors for the need of insulin therapy, pre-
natal PG-1h and PG-2h were also identified as significant
predictors for the onset of IGT, with an odd ratio value of
1.043 and 1.001, respectively. We further applied logistic
regression model using all the variables found to be sig-
nificantly different between the two groups to predict the
development of IGT and revealed the same outcome
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Table 3 Logistic Regression Models of Insulin Treatment, Considering All the Variables Found to Be Significantly Different Between

the Diet and Insulin Groups

Variable Chi2 (p) B P-value Odds Ratio (95% CI)
Model | 0.023

Age at GDM diagnosis 0.125 0.675 1.134 (0.647-1.936)
Gestational weeks at GDM diagnosis 0.563 0.198 1.786 (0.876-2.798)
History of pregnancy 0.783 0.573 1.298 (0.873-2.736)
Family history of DM 0.392 0.268 1.423 (0.932-2.776)
Pregestational BMI 0.128 0.827 1.023 (0.223-1.989)
PG at | hin 75-g OGTT at GDM diagnosis 1.029 0.012 2.978 (1.123—4.232)
PG at 2 h in 75-g OGTT at GDM diagnosis 1112 0.008 2.897 (1.092—4.225)
No. of abnormal 75-g OGTT values at GDM diagnosis 0.463 0.873 1.287 (0.637-2.038)
HbAlc 0.578 0.745 1.192 (0.354-2.681)
Model 2 0.041

Age at GDM diagnosis 0.147 0.736 1.187 (0.324-2.332)
Gestational weeks at GDM diagnosis 0.463 0.218 1.684 (0.931-2.998)
History of pregnancy 0.372 0.278 1.518 (0.872-2.862)
Family history of DM 0.461 0.263 1.382 (0.879-2.574)
Pregestational BMI 0.192 0.739 1.122 (0.238-1.928)
No. of abnormal 75-g OGTT values at GDM diagnosis 0.475 0.637 1.318 (0.574-2.897
HbAlc 0.631 0.362 1.223 (0.437-2.473)

Table 4 ROC Curve Analysis of PG-1h and PG-2h Between the Diet and Insulin Groups

Cut-Off Value (mmol/L; mg/dL) Area Under Curve Sensitivity Specificity
PG at | hin 75-g OGTT at GDM diagnosis 9.8; 1774 0.772 62% 77.90%
PG at 2 h in 75-g OGTT at GDM diagnosis 8.6; 154.5 0.801 59% 74.30%

Abbreviations: GDM, gestational diabetes mellitus; OGTT, oral glucose tolerance test; PG, plasma glucose.

(Table 7). Removal of PG-1h and PG-2h from the model
did not add any predictive values to other variables (Table
7). ROC curve analysis revealed a cut-off value of 10.0
mmol/L (180.5 mg/dL) and 7.9 mmol/L (142.3 mg/dL) for
the two factors, respectively (Table 8).

Discussion

Poor management of GDM during pregnancy can lead to
severely adverse perinatal outcomes for both the mother
and the baby, including higher risk of developing type 2
diabetes in later life. Therefore, careful treatment of GDM
during pregnancy to keep the glycemic level under control
is crucial for the pregnant women. Dietary therapy is the
first line of treatment for GDM. If failed, insulin therapy
will be needed. In the present study, we performed
a retrospective study on 112 pregnant women with GDM
to identify the risk factors that can be used to predict the
need for insulin therapy and the onset of postpartum IGT.
We show that PG-1h and PG-2h are significant predictors
for both situations.

Previous studies have suggested that only PG-1h, but
not PG-2h was an independent predictor for the need of
insulin therapy.'"* In addition, gestational weeks at the
time of GDM diagnosis and the HbAlc level were also
shown to be the prediction factor for insulin therapy.'?
Both risk factors also appear to be significantly different
between the insulin and diet groups, although the signifi-
cance lost was lost in the logistic regression. This could be
due to the limited patient number or the differently ana-
lyzed patient population, where all those previous studies
were performed on pregnant women from Japan while our
study is the first one performed on pregnant women from
China. Indeed, ethnicity has been suggested to be a key
factor that affects the prediction for the need of insulin
therapy.'* Previous study performed on Japanese women
with GDM to identify the risk factors associated with early
postpartum abnormal glucose tolerance has shown that
a lower insulinogenic index and use of insulin therapy
are closely associated under such situation.' In contrast,
studies carried out on Swedish women have identified
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Table 5 Characteristics of the GDM Patients in the NGT and IGT Groups
Normal Glucose Tolerance Impaired Glucose Tolerance P-value
(n=93) (n=19)

Age at GDM diagnosis (years) 31.8+09 322+ 1.2 0.533
Gestational weeks at GDM diagnosis (weeks) 23.54 £ 0.79 2295 + 1.32 0.145
History of gestation 141 £ 0.15 1.44 £ 0.37 0.843
History of pregnancy 0.89 = 0.15 0.85 £ 0.24 0.685
BMI at 20 years old 21.03 £ 0.35 20.97 £ 0.46 0913
Pregestational BMI 22.85 £ .21 2279 £ 1.15 0.435
Maximum BMI 24.76 + 1.86 25.03 £ 1.92 0911
Family history of DM, n (%) 46 (49.4) 18 (94.7) <0.001
Prior GDM, n (%) 13 (14.0) 3 (15.8) 0.321
PG in 75-g OGTT at GDM diagnosis (mmol/L; mg/dL)
Fasting 5.17£0.09;93.12 £ 1.6 5.16 £ 0.10; 9291 £ 1.8 0.786
At | h 825+ 0.18; 148.6 + 3.2 10.91 £0.29; 1965 + 5.2 <0.001
At2h 7.15+£023; 1289 £ 4.2 9.23 £ 0.32; 1663 £ 5.7 <0.001
No. of abnormal 75-g OGTT values at GDM I.1 £0.02 2+00 < 0.001
diagnosis
Fasting PG (mmol/L; mg/dL) 440 £ 0.04, 792+ 08 4.45 % 0.18; 80.1 + 3.3 0.867
HbAlc (mmol/mol; %) 32.55 +2.67; 5.25 £ 0.43 33.67 + 3.66; 5.43 £ 0.59 0.012
Fasting IRl (nU/mL) 5.74+ 0.87 5.80 + 1.12 0.932
Insulin resistance 1.19 + 0.44 1.28 + 0.56 0.232
B-cell function 129.34 £ 6.12 132.97 £ 10.30 0.321
Ketone bodies in urine 1.0l £ 0.08 1.02 + 0.11 0.653

Note: Data are mean * standard error of the mean.

Abbreviations: BMI, body mass index; DM, diabetes mellitus; GDM, gestational diabetes mellitus; HbA ¢, glycated hemoglobin; IR, insulin resistance; IRIl, immunoreactive
insulin; OGTT, oral glucose tolerance test; PG, plasma glucose; NGT, normal glucose tolerance; IGT, impaired glucose tolerance.

Table 6 Logistic Regression Analysis of the Variables That Were Significantly Different Between the NGT and IGT Groups

B Standard Error P-value Odds Ratio (95% CI)
Family history of DM (I: no, 2: yes) 0.532 0.437 0.178 1.253 (0.812-2.913)
PG at | hin 75-g OGTT at GDM diagnosis 0.028 0.009 0.03 1.043 (1.002-1.065)
PG at 2 h in 75-g OGTT at GDM diagnosis 0.024 0.005 0.02 1.001 (0.980-1.023)
No. of abnormal 75-g OGTT values at GDM diagnosis 0.451 0.379 0.064 1.562 (0.721-3.314)
HbAIc 1.076 0.731 0.112 2.865 (0.798-10.654)

Abbreviations: BMI, body mass index; Cl, confidence interval; DM, diabetes mellitus; GDM, gestational diabetes mellitus; OGTT, oral glucose tolerance test; PG, plasma

glucose; NGT, normal glucose tolerance; IGT, impaired glucose tolerance.

HbAlc and fasting glucose values in the upper normal
range during pregnancy, as well as a family history of
diabetes and previous pregnancies as risk factors for
GDM.'%!” Recently, a study performed on an Italian popu-
lation suggested a role of ethnicity in both attendance for
postpartum follow-up and its outcome.'® Taken together,
these results suggest that GDM diagnosis criteria may
better be used in an ethnicity-specific manner.

In addition, multiple studies performed on Indian popu-
lation suggest that urgent needs are required to focus on

GDM care to
19-21

and fetal

which can also serve as an indication for

improve the maternal
outcomes,
other developing countries. Specifically, glucose tolerance
status of urban and rural GDM patients at 6 weeks to
1 year postpartum from Tamil Nadu in southern India
(WINGS 6) showed that a BMI value above 25 kg/m?
was  significantly  associated ~ with  postpartum
dysglycemia."”

Other possible predicting factors, such as pregesta-

tional BMI, maternal age and family history of diabetes
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Table 7 Logistic Regression Models of Progression to IGT, Considering All the Variables Found to Be Significantly Different Between

the NGT and IGT Groups

Variable Chi2 (p) B P-value Odds Ratio (95% CI)
Model | 0.016

Family history of DM 0.632 0.237 1.727 (0.821-2.911)
PG at | hin 75-g OGTT at GDM diagnosis 1.358 0.011 3.012 (1.112-6.832)
PG at 2 h in 75-g OGTT at GDM diagnosis 1.415 0.007 3.123 (1.028-6.663)
No. of abnormal 75-g OGTT values at GDM diagnosis 0.846 0.737 1.112 (0.425-2.374)
HbAlc 0.476 0.748 1.098 (0374-2.038)
Model 2 0.021

Family history of DM 0.746 0.293 1.537 (0.827-2.685)
No. of abnormal 75-g OGTT values at GDM diagnosis 0.632 0.439 1.231 (0.463-2.032)
HbAlc 0.527 0.473 0.923 (0.234-1.876)

Table 8 ROC Curve Analysis of PG-1h and PG-2h Between the NGT and IGT Groups

Cut-Off Value (mmol/L; mg/dL) Area Under Curve Sensitivity Specificity
PG at | hin 75-g OGTT at GDM diagnosis 10.0; 180.5 0.753 67% 79.60%
PG at 2 h in 75-g OGTT at GDM diagnosis 7.9; 1423 0.786 62% 75.70%

Abbreviations: GDM, gestational diabetes mellitus; OGTT, oral glucose tolerance test; PG, plasma glucose; NGT, normal glucose tolerance; IGT, impaired glucose

tolerance.

have also been implicated as potential predicting
factors.”>2* Although these factors were not identified in
the present study as significant predicting factors for insu-
lin therapy, they were all found to be significantly different
between the diet and insulin groups. In addition, gesta-
tional weeks at GDM diagnosis and HbAlc level were
also significantly different between the two groups. PG-
1h and PG-2h were also identified as the only significant
predictors for postpartum IGT, indicating that these two
factors are indeed critical for GDM-induced glucose
levels.

GDM

impaired pancreatic B-cell function, resulting in increased

The underlying mechanism for involves
insulin resistance during pregnancy. Surprisingly, homeo-
static model assessment for insulin resistance, B-cell func-
tion and the insulinogenic index did not reveal any
significant predictors for either insulin therapy or postpar-
tum IGT, since the fasting glucose and IRI levels did not
differ. The reason behind this unexpected phenomenon is
unclear. However, our results are in line with a previous
study conducted on a Japanese population, where none of
the three parameters were identified as predictors either.'”
It is likely that severe insulin resistance might not be
a necessary factor for the onset of GDM in Asian
women. One possible underlying reason is that increased

fasting glucose levels are characteristics of overweight/
obese subjects; however, the population of women in the
present study are close to normal body weight.

In China, the GDM economic burden is significant
from a short-term point of view and requires further con-
sideration and awareness. Previous study has indicated the
necessity for the incorporation of GDM prevention and
care policies at the national level to relieve such burdens.>
In line with this, the present study is the first one per-
formed on GDM patients from a Chinese population.
Generally, the findings are in line with the previous studies
performed on Japanese population.'' > It is worth not-
ing that high postprandial glucose levels rather than high
fasting glucose levels were shown to contribute to excess
hyperglycemia in Asian type 2 diabetic patients.”® Besides
heath values, socio-demographic factors have also been
proposed to be correlated with postpartum glucose screen-
ing, including whether they were a first-time mother, the
perceived susceptibility score, the perceived seriousness
score and the perceived benefit score.”” Therefore, family
history of GDM could also be a significant factor that
affects glucose screening in GDM patients.

There are several potential limitations need to be con-
sidered for the present study. First, the retrospective nature
of the present study on patients treated at a single cohort
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might generate possible selection bias. The included patient
number is also limited. Further studies with bigger sample
size on patients of different ethnicity and treated at different
institutions are required. Second, despite of the simple and
minimal invasive nature to predict fasting steady-state glu-
cose and insulin levels, the HOMA indices are only rough
measures of insulin resistance and insulin secretion that
require further validation with other methods, such as quan-
titative insulin sensitivity check index (QUICKI); although it
has been validated during pregnancy.”® Third, although we
have encouraged the patients to monitor their glucose level
using the self-monitoring of blood glucose (SMBG) method,
this information was not well documented for the purpose of
this study. Fourth, a few other factors, such as weight gain
during pregnancy and level of physical activity were not
assessed.

Conclusions

In summary, PG-1h and PG-2h are significant predictors for
both the need of insulin therapy and onset of postpartum IGT
in GDM patients. Therefore, extreme care should be taken for
these parameters in pregnant women diagnosed with GDM.
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