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Obijective : To determine the impact of 3-day intensive dietary therapy during admission on glycemic control.
Material and Method : GDM women, with level of fasting blood glucose (FBS) at or above 105 mg/dl on their
oral glucose tolerance test (OGTT), were hospitalized. After 3-day intensive dietary therapy, the women were
stratified by FBS value and mean 2-hour postprandial blood glucose. Those with poor glycemic control, FBS
at or above 105 mg/dl, were prescribed insulin therapy.

Result : Between 1 August 2001 to 31 December 2002, a total of 9861 preghant women were screened for
clinical risk factors of GDM at their first antenatal visits, and 4663 had at least 1 risk. After 50-gm glucose
challenge test and 100-gm OGTT, GDM was diagnosed in 300 women. Only 18% (54 in 300 cases) of GDM
had level of FBS at or above 105 mg/dl on OGTT. They were admitted in a special ward for further investigation
and initial management. After 3 days of intensive dietary therapy, the FBS and mean 2-hour postprandial
blood glucose level were monitored and stratified in 3 groups. Only 42.6% of admission group (23 in 54
cases) still had FBS at or above 105 mg/dl and required insulin therapy (group 1). One third (18 in 54 cases)
could avoid insulin therapy due to the level of FBS below 105 mg/dl and mean 2- hour postprandial blood
glucose below 120 mg/dl (group 2). This second group was discharged, and due to attend the high risk
pregnancy clinic a few weeks later. The third group (group 3), comprising one fourth (13 in 54 cases), had
FBS below 105 mg/dl but had a mean 2-hour postprandial blood glucose at or above 120 mg/dl. This third
group were also discharged and were monitored glycemic profile by FBS and 2-hour postprandial blood
glucose every time during their visits to the high risk pregnancy clinic. According to criteria of 2-hour
postprandial blood glucose at or above 120 mg/dl on two or more occasions within a 1-2 weeks interval, no
one in group 3 needed insulin therapy afterward.

Conclusion : GDM women with FBS at or above 105 mg/dl on their OGTT, should be prescribed intensive
dietary therapy alone for 3 days inside hospital rather than initiating insulin immediately after diagnosis.
One third had a benefit of avoiding insulin therapy. Only 42% failed to achieve good glycemic control and
still needed insulin therapy. One fourth showed optimal glycemic control after this intervention (FBS below
105 mg/dl) but had mean 2-hour postprandial blood glucose at or above 120 mg/dl. Longer trial of dietary
therapy should be considered in this last group to avoid over treatment of insulin therapy.
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Gestational diabetes mellitus (GDM) is defined
as any degree of glucose intolerance first detected
during pregnancy®?. The definition applies regardless
of whether insulin or only diet modification is used for
treatment or whether the condition persists after preg-
nancy. The incidence of GDM varies between 1-14%
depending on the population and the diagnostic
criteria®. In our institute, the incidence is 2.5% of all
pregnant women and 6.2% of pregnant women with
potential clinical risk factors®,

GDM is a disorder with both immediate and
long term complications. Although uncomplicated
GDM with less severe fasting hyperglycemia has not
been associated with increased perinatal mortality,
GDM of any severity increased risk of fetal macro-
somia. Neonatal hypoglycemia, jaundice, polycythe-
mia, and hypocalcemia may complicate GDM as well.
GDM can cause a four-fold increase in perinatal
mortality if left untreated®, and adverse outcomes
seem to be more frequent in patients treated with diet
plus insulin®, However, with early diagnosis and
treatment, the perinatal mortality and morbidity due
to the disease could be the same as in general obstetric
population. Maternal complications related to GDM
also include an increase risk of cesarean delivery and
chronic hypertension®, Up to 25% of women with
GDM will develop type 2 diabetes mellitus within 10
years®9. GDM also increases risk of obesity or
impaired glucose tolerance in the offspring as well @9,
but prenatal exposure to the diet-treated GDM does
not increase the risk of childhood obesity?.

GDM represents nearly 90% of all pregnan-
cies complicated by diabetes®®. Clinical recognition
of GDM is important because therapy, including
dietary therapy, insulin when necessary, and antepartum
fetal surveillance, can reduce the well described GDM
associated perinatal morbidity and mortality®4.
Attaining good glycemic control is the cornerstone of
managing women with GDM. Women with poor control
have a high incidence of fetal macrosomia®, with
resulting birth trauma, and other metabolic compli-
cations. It has been suggested that dietary therapy
can aid in achieving maternal glycemic control. Dietary
therapy should include the provision of adequate
calories and nutrients to meet the needs of pregnancy
and should be consistent with the maternal blood
glucose goals that have been established. Although
the American College of Obstetric and Gynecology
(ACOG) recommends prescribing insulin if fasting
glucose level exceeds 105 mg/dl or 2-hour postprandial
levels exceed 120 mg/dI®, it is still controversial which
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women with GDM will benefit from insulin therapy.
Several studies suggest that a subset of GDM patients
benefit from insulin therapy after failure to achieve
glycemic control. Some studies recommend that insulin
therapy could be initiated immediately in obese women
or those with fasting plasma glucose level over 95 mg/
dl on the OGTT to avoid exposing the fetus to hyper-
glycemic environment during the trial of diet therapy®®.

In selecting appropriate candidates for insulin
initiation based on blood glucose criteria, another
question needs to be addressed is that, at what point
does the practitioner declare diet therapy a failure and
insulin therapy should be initiated? At the present
time, there is no consensus as to which criteria should
be used to transfer patients from diet to insulin therapy.
The American Diabetes Association (ADA) Clinical
Practice Recommendation states, “If dietary manage-
ment dose not consistently maintain the fasting plasma
glucose at or below 105 mg/dl and/or the 2-hour post-
prandial plasma glucose below 120 mg/dl on two or more
occasions within a 1-2 weeks interval, insulin therapy
should be considered®”. This criterion, when originally
suggested, referred to patients performing weekly
blood sugar testing, using self- monitoring blood
glucose several times daily over a 2-weeks period®®,
The majority of patients are identified as having one
or two elevated values above this criterion. It would
be more practical to use the glycemic profile in a given
period of time reflected by mean blood glucose.

The authors hypothesized that intensive
dietary therapy in a three day during admission in
patient with GDM results in improve glycemic control
and less need for insulin therapy. This study evaluated
effect of a 3-day intensive dietary therapy during
admission on achievement of good glycemic control
in patients treated with proper diet only. The purpose
aimed to determine the impact of intensive dietary
therapy on glycemic control in the management of
GDM, who had elevated fasting glucose values at or
above 105 mg/dl on their OGTT, before initiating insulin
therapy.

Material and Method

This prospective study included all women
with GDM diagnosed at our institution from 1 August
2001 to 31 December 2002. All pregnant women at
antenatal unit who had at least a clinical risk factor for
diabetes were screened for carbohydrate intolerance
with a 50-g 1-hour glucose challenge at first visit,
between 24-28 weeks, and 32-34 weeks gestation.
Those with risk factors for GDM, including family
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history of diabetes, age over 30 years, obesity (pre
pregnancy body mass index at least 27), and history
of GDM, macrosomic infants, still births, or fetuses
with congenital anomalies, and hypertensive disorder
were screened at their initial visits. It they were found
not to have GDM at that initial screening, they would
be retested between 24-28 weeks, and 32-34 weeks of
gestation. If plasma glucose from 50-gm 1-hour testing
was at or above 140 mg/dl, a 3-hour 100-g oral glucose
tolerance test (OGTT) was done a week later. GDM
was diagnosed using the National Diabetes Data
Group criteria (equal to or exceeding 105, 190, 165, 145
mg/dl) with two or more elevated values considered
abnormal.

GDM women with fasting glucose levels on
the 3-hour OGTT below 105 mg/dl were scheduled to
attend the high risk pregnancy clinic. Only subjects
who had fasting glucose levels from OGTT equal to or
above 105 mg/dl were admitted for dietary control. All
of them were prescribed intensive diet therapy for 3
days, after which those in poor glycemic control,
defined as fasting blood glucose still at or above 105
mg/dl were prescribed insulin therapy. Standard
treatment of all subjects involved diabetes education,
control of hyperglycemia, with fetal and maternal
surveillance. Daily caloric assignment was calculated
based on ideal body weight, 30-35 Kcal/kg. Women
with obesity which was defined by body mass index >
27, calculated by prepregnancy weight (kg) divided by
height (m) squared, received calorie 25 Kcal/kg/day.
Nutrients were distributed as follows: 50%
carbohydrate, 30% protein, and 20% fat (less than 10%
saturated fat). Energy was distributed as follows:
breakfast 10-15%, lunch 20-30%, supper 30-40%,
postmeal snack 5-10%, and bedtime snack 5-10%.

All women received extensive dietary
counseling by a well-trained diabetes nurse educator
and physicians. The diabetic counseling and teaching,
as well as the obstetric management, were done during
admission. All pregnant women were monitored their
blood glucose at day 3 of admission, including fasting
and 2- hour postprandial three meals. These blood
glucose assessments were performed by clinic nursing
staff. To aid in assessment of their glucose control, all
study participants had glycosylated hemoglobin
determinations obtained before institution of their diet.
Poor glycemic control criterion of fasting glucose at
or above 105 mg/dl was used for insulin therapy at the
fourth day of admission. Human insulin was begun in
those subjects who after careful dietary evaluation
and dietary adjustments, continued to have fasting
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hyperglycemia above this criterion. Those who had
blood glucose below this, were discharged and
scheduled to attend the high risk pregnancy clinic in
next couple of weeks, and blood glucose levels at
fasting and 2-hour postprandial were monitored at
every antenatal visit. All data including gestational
age at diagnosis of GDM, initial glycosylated hemo-
globin value, and the results of 3-hour OGTT, outcome
variables including fasting and 2-hour postprandial
capillary glucose values, and the requirement of
insulin were collected prospectively.

Results

Between 1 August 2001 to 31 December 2002,
a total of 9861 pregnant women were screened for
clinical risk factors for gestational diabetes during their
first antenatal visits, and 4663 had at least 1 risk. After
50-gm glucose challenge test and 100-gm oral glucose
tolerance test, GDM was diagnosed in 300 women
(6.4% among high risk for diabetes, and 3.0% of new
patients) as shown in Table 1. Only 54 in 300 cases
(18%) of GDM had fasting blood glucose at or above
105 mg/dl on OGTT and they were admitted in a special
ward for further investigation and initial dietary
therapy. After 3 days of intensive dietary therapy, the
FBS and the mean 2-hour postprandial blood glucose
level were monitored and stratified into 3 groups as
shown in Table 2. Twenty-three of 54 cases (42.6%)
still had FBS at or above 105 mg/dl (group 1) and
required insulin therapy. Eighteen of 54 cases (33.3%)
had FBS below 105 mg/dl and the mean 2-hour
postprandial blood glucose below 120 mg/dl (group
2). This group of patients did not need insulin therapy
and were discharged, being scheduled attend high
risk pregnancy clinic a few weeks later. The last one,
group 3, had FBS below 105 mg/dl but the mean 2-
hour postprandial blood glucose at or above 120 mg/
dl. This group consisted of 13 in 54 cases (24.1%).
They were discharged and their glycemic profiles were
monitored at each visit to the high risk pregnancy
clinic by FBS and 2-hour postprandial levels. No one

Table 1. Results of screening program during the study period

Categories Cases (%)
New cases ANC 9861
Clinical risk factor for diabetes mellitus 4663
Positive screening test (50 gm 1 hr) 2685

Gestational DM 300
FBS > 105 mg% from OGTT 54 (18%)
FBS < 105 mg% from OGTT 246 (82%)
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in group 3 needed insulin therapy, according to criteria
of 2-hour postprandial blood glucose at or above 120
mg/dl on two or more occasions within a 1-2 weeks
interval of antenatal visits.

The initial glycosylated hemoglobin values
in all three groups were not different. However, gesta-
tional age at diagnosis of GDM was significantly lower
in group 1 than the others as shown in Table 3.

Discussion

GDM is a disorder associated with elevated
circulating glucose. It has recently become recognized
that women with GDM represent susceptible
“prediabetes” who are identified by the metabolic
changes accompanying pregnancy. In the last decade,
it has become clear that gestational diabetes is a clinical
entity associated with perinatal mortality and morbidity
9 Thus, the attention to and management of GDM
during pregnancy are mandatory. To manage GDM,
the first step prompted after diagnosis is to educate
dietary needs. The prudent treatment protocol for
diabetic women is to provide sufficient energy to
maintain the pregnancy and hence, prevent starvation
ketosis and other metabolic consequences of hyper-
glycemia and hyperinsulinemia. Careful attention must
be given to avoid both hyperglycemia and starvation-
induced ketogenesis because both conditions are
associated with high rates of fetal morbidity. The clinical
goal must be normalization of glycemic status to attain
ideal pregnancy outcome in women with GDM.

Table 2. Blood glucose profile after 3 day of intensive
dietary therapy (N=54)

Categories Cases (%)

Group 1 FBS > 105 mg/dl 23 (42.6)

Group 2 FBS < 105 mg/dl and mean 18 (33.3)
2hr postprandial < 120 mg/dl

Group 3 FBS < 105 mg/dl and mean 13 (24.1)

2hr postprandial > 120 mg/dl

Table 3. Gestational age (GA) and Glycosylated hemoglobin
at diagnosis of GDM

GA diagnosis (wk) Glycosylated hemoglobin

at diagnosis (mg%)

Group 1 19.7 7.31
Group 2 24.5 5.92
Group 3 28.5 6.80
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The goals of dietary therapy for pregnancy
are to provide adequate maternal and fetal nutrition,
energy intake for appropriate weight gain, and any
necessary vitamin and mineral supplements. During
pregnancy complicated by diabetes, dietary therapy
is also important in achieving and maintaining optimal
glycemic control. If the blood glucose values in spite
of an adequate diet exceed the desirable target values,
insulin treatment must be initiated.

In the past, our institute initiated insulin
therapy in all GDM women who had fasting plasma
glucose on OGTT above 105 mg/dl regardless of prior
dietary therapy to avoid exposing the fetus to a hyper-
glycemic environment during the trial of diet. Using
the result of fasting plasma glucose on OGTT above
95 mg/dl for initiating insulin was recommended in
some publications®®. Among the OGTT values, fasting
glucose best predicts the need for insulin. Anyway, in
clinical practice, the OGTT is usually performed for
diagnostic purposes. Although the majority of preg-
nant women have normal plasma glucose concentration
after glucose challenge, a certain proportion will have
high glucose levels which fulfill the criteria of GDM.
Insulin is commonly recommended when standard
dietary management does not consistently maintain
the fasting glucose below 105 mg/dl or the 2-hour
postprandial blood glucose below 120 mg/dI®®. Some
may prescribe insulin in GDM after one week of dietary
therapy in those with fasting glucose from OGTT
above 95 mg/dI®. It is worth noting that changing
threshold for insulin initiation will change the number
of patients treated by insulin. It is also important to
know how much time is need to achieve good glycemic
control with diet alone and to develop predictors for
failure of dietary therapy alone at diagnosis.

In this study, we sought to determine whether
short course of intensive dietary therapy during the 3
days of admission would enable good glycemic control
in GDM, and whether the need for insulin could be
predicted at diagnosis of GDM from OGTT. Our poor
glycemic control needing insulin therapy was defined
as fasting blood glucose at day 3 of admission still at
or above 105 mg/dl. Our result showed that 42.6% of
this study group of GDM women, who had fasting
plasma glucose above 105 mg/dl from the result of
OGTT, needed insulin in addition to dietary therapy.
Compared to a previous study in which 38% of GDM
population who had fasting plasma higher than 105
mg/dl required insulin therapy®Y, both results were
nearly the same. Areview of literature reveals the common
belief that only 10-15% of the whole GDM women
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require insulin therapy. Our study showed only 8%
(23 in 300 cases) of the whole GDM requiring insulin
therapy. Therefore, a 3-day intensive dietary therapy
may be beneficial for management of GDM patients.
Moreover, 1/3 of our subjects, whose fasting plasma
glucose from OGTT was higher than 105 mg/dl, could
avoid insulin therapy following this research
guideline. According to our previous guideline, all of
this group of GDM women, who had fasting glucose
on OGTT higher than 105 mg/dl, would have had
insulin therapy. There is no doubt that this is a great
benefit for the patients following this current guideline
to reduce the usage of insulin. It is the first publication
about dietary therapy in GDM women in Thailand.

Postprandial hyperglycemia is associated
with neonatal macrosomia®?. Therefore, management
efforts should be directed at maintaining normal post-
prandial glucose values. At day 3 of admission, our
subjects in group 3, one fourth of the admission group,
had a result of the mean 2- hour postprandial glucose
at or above 120 mg/dl despite a normal fasting glucose
level (below 105 mg/dI). These subjects needed slightly
more time to achieve good glycemic control before
decision for initiating insulin therapy was made. Some
studies stated carbohydrate restriction in dietary
therapy was beneficial in improving postprandial
glycemic control, reducing the incidence of large for
gestational age infants and cesarean deliveries, and
reducing the need for insulin therapy in patients with
diet controlled gestational diabetes®). However, we
did not use this type of dietary carbohydrate restric-
tion in this study. It is the interesting topic for the
future research even though carbohydrate restriction
may potentiate the accelerated ketosis of pregnancy
and increase ketone body concentration. Higher
ketone body concentrations are an indicator of energy
insufficiency, reflecting its inverse association on the
plasma glucose rather than a direct toxic effect.
However, energy restriction did not cause an increase
in ketonemia at least in one randomized controlled trial
study®,

Among three groups, subjects in group 1 had
GDM diagnosed at earlier gestational age (19.7 weeks
of gestation) possibly indicating more severe disease.
These women did not improve their glycemic control
significantly after 3-day treatment period, insulin
therapy appeared to be necessary. Women diagnosed
with GDM before 20 weeks of gestation had an
increased need for insulin treatment during pregnancy;,
compared with women diagnosed with GDM later in
pregnancy®). Clinicians should be aware that a
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subgroup of pre-pregnancy diabetes mellitus (overt
diabetes) may be first diagnosed during this current
pregnancy so early diagnosis GDM may represent
more severity than late diagnosis regardless of late
antenatal screening. This can be explained that un-
recognized glucose intolerance may have antedated
or begun concomittantly with the pregnancy®®. Con-
sideration might be given to immediate insulin pre-
scription in this subgroup in the same fashion as in
group 1, particularly if GDM is diagnosed late in gesta-
tion due to late antenatal visit, for prompt management.

The incidence of GDM in this study was
6.4% among high risk pregnant women and 3.0% of all
pregnant women. This incidence is nearly the same as
our previous report®.

Conclusion

In the last decade, it has become clear that
gestational diabetes is a clinical entity associated with
perinatal mortality and morbidity. Thus, the attention
to and management of gestation diabetes during
pregnancy are mandatory. In this study, one third of
gestational diabetic women with fasting glucose on
OGTT at or above 105 mg/dl had a benefit of avoiding
insulin therapy after short course 3-day intensive
dietary therapy. Of the GDM patients, about 42.6%
failed to achieve good glycemic control after the same
dietary therapy. Subjects in this group had gestational
diabetes diagnosed at earlier gestational ages,
possibly indicating more severe disease. Consideration
might be given to immediate insulin prescription in
this subset. However if gestational diabetes women
with fasting glucose on OGTT above 105 mg% show
FBS below 105 mg/dl but 2 hour postprandial blood
glucose at or above 120 mg/dl after 3- day protocol
with diet alone, longer trial of dietary therapy should
be considered to avoid over treatment of insulin
therapy. The authors hope that, with appropriated
protocols, it will be easier for the rural health care
providers to treat a certain proportion of women with
GDM. This could extend the outreach of Siriraj program
and potentially reduce cost.
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mg/dl) gfvmm\mﬁmﬂmmvmmvmnmmmihm@mﬂumuimmunu m?wwmmslum:‘inmmﬂm?mmy
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