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Abstract

Hyperglycemia is the most common endocrine disorder of pregnancy. As compared to Diabetes in
pregnancy(DIP) the management of gestational DM(GDM) has always been a topic of controversy. Medical
nutrition therapy(MNT) is the cornerstone of GDM management. 80-90% of GDM mothers can be treated by
MNT alone and the rest will require drugs. Considerable controversy surrounds the use of oral anti-diabetic
medications in pregnancy. The most widely studied drugs are glyburide and metformin. Conflicting results
have been produced by different studies. However recent meta-analyses have shown that they can be an
attractive alternative to insulin if long term safety data become available. Till then it might be too early to
make a final comment on their use in GDM. [Journal of National Institute of Neurosciences Bangladesh,
2018;4(2): 145-149]
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Introduction
GDM is the most common medical condition women

hyperglycemia occurring in later half of pregnancy that
is not usually associated with congenital malformations

encounter during pregnancy. International diabetes
federation (IDF) estimates that 16.8% live births are
complicated with some form of hyperglycemia in
pregnancy. Among them 84.0% are Gestational DM
(GDM) and the rest 16% are Diabetes in pregnancy
(DIP)'. Prevalence varies worldwide, among racial and
ethnic groups and on testing methods used. Highest
prevalence occurs in black Americans and Hispanic
followed by South and East Asians. There is an
alarming increase in the prevalence in Bangladesh,
rising from 12.9% in 2013* to 36.6% in 2014°.

GDM is a topic of controversy including the criteria,
methods and timing of screening, optimum glycemic
target and management with either oral anti-diabetic
drugs (OAD) or insulin.As it is characterized by mild

so it is still debatable whether it requires strict control
or not. However most of the studies over GDM
mothers including the landmark Hyperglycemia and
adverse pregnancy outcome study (HAPO) showed that
optimum treatment leads to excellent peri-natal
outcome and multi-disciplinary effort is advocated”.
The components of management include medical
nutrition therapy (MNT) that will suffice 80-90% of the
GDM mothers and drug therapy in rest 10-20%.
However, the role of OAD in GDM mothers is an arena
of enormous controversy.

Medical Nutrition Therapy
Diet in pregnancy is to be developed by the woman and
the registered dietitian that should be culturally
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appropriate and individualized. Ideally it is a
carbohydrate controlled meal plan that promotes
adequate nutrition and appropriate weight gain with
maintenance of normoglycemia and  absence of
ketosis’. Diet of a GDM mother differs in respect of
spacing, types, glycemic load and glycemic index(GI)
of carbohydrate. It should be equally distributed among
three meals and three snacks spaced at 2.5 to 3.0 hours’
interval. Foods with high glycemic index like
processed, instant cereals, fruit juice, rice, potato, white
bread, should preferably be avoided while intake of
low GI foods like whole grain starch, brown bread &
rice is encouraged. A meta-analysis in non-pregnant
people with diabetes found that low GI foods led to an
additional 0.4% lowering of glycated hemoglobin
(HbAlc)®. The dietary reference intake (DRI) for CHO
should be at least 33 g above the minimum level for
non-pregnant women to ensure fetal brain development
and function’. Fiber intake of minimum 28 g/day is
recommended to avoid constipation and to promote
satiety.

Calorie requirement in GDM: Excess weight gain in
pregnancy is associated with maternal as well as foetal
morbidities. On the other hand dieting is also not
allowed though calorie can be curtailed by 30% for
obese women without any ill effects. Adherence to
healthy nutrient rich diet and small frequent feeds with
a meal plan of at least 1800 cal is advocated to avoid
ketonemia. ADA recommendation is approximately
1800 to 2200 calorie/day for a pregnant GDM. There is
a simple eyeball technique for calorie assessment in
GDM mothers: Small patient requiring 1800 calories,
medium patient 2200 calorie and large patient 2400
calorie each day®.

Gestational weight gain: Eastman et.al showed that
there is a strong correlation between infant birth weight
and maternal pregravid BMI for the normal and
underweight categories’. However obese and
overweight women tend to deliver large babies
irrespective of the weight gain during pregnancy.
Institute of medicine (IOM) has provided guideline for
appropriate weight gain in pregnancy that should be
between 12.5 to 18 kg,11.5 to 16 kg, 7 to 11.5 kg and 5
to 9 kg for the underweight, normal, overweight an
obese BMI category respectively'’.

Exercise: It not only improves insulin sensitivity and
glucose clearance but also increases calorie expenditure
and BMR. It has been shown to reduce cardiovascular
risk and improve weight control and overall wellbeing.
The easiest exercise is 10 min activity session like
brisk walking or upper limb exercise 30 min after each

meal. Women physically active prior to pregnancy
should be encouraged to continue previous exercise
routine. However, the decision of exercise should be
left to the discretion of the obstetrician as there are
certain contraindications which are best judged by her.
One study of the acute effect of exercise on glucose
levels showed an impressive 1.3 mmol/l drop in
glucose values at 30 min of exercise'.

Monitoring of glycemic status: Glycemic status can
be measured by glucometer at home or from venous
plasma at the laboratory. However self monitoring of
blood glucose (SMBG) have been found to be superior
to intermittent office monitoring. Frequency of testing
is determined by need of medication and control of
diabetes. Measurement of postprandial glucose levels is
more important than pre-prandial levels since the
former correlates better with certain adverse neonatal
outcomes like malformations, macrosomia,
hypoglycemia, and shoulder dystocia. It is still
debatable as to whether glucose should be measured at
1 or 2 hours after a meal and authors differs in this
regards'”. Suggested frequencies are fasting, 1 hr/2hr
postprandial and bedtime, pre-prandial and 3AM (when
indicated). Glycemic target is based on the
recommendation of Fourth International
Workshop-Conference on GDM: pre-prandial < 5.3
mmol/l,1-h post-prandial: <7.8 mmol/l and/or 2-h
post-prandial: <6.7 mmol/l. These values were used as
“upper boundary” treatment targets in clinical trials of
GDM, and these trials achieved satisfactory clinical
outcomes, including frequency of fetal macrosomia
less than 11.0%, suggesting that the treatment targets
were appropriate”. Currently controversy has arisen
regarding stringent glucose control in GDM that might
prove to be deleterious in terms of increased risk of
small for gestational age (SGA) or [UGR™.
Medications in GDM: When a GDM mother fails to
reach glycemic target after 2 weeks on lifestyle
modification then without any delay she should be put
on drugs. GDM that is detected early in pregnancy
often requires medications. Though insulin because of
its efficacy and long term safety is the undisputed
medication in GDM it has got some disadvantages as
well. It requires strong motivation and health
education, multiple daily subcutaneous injections are
often painful, cumbersome dose modification
depending on BMI of patient is required. Occurrence of
hypoglycemia, weight gain in mother is commonplace.
So, oral drugs would pose to be satisfactory alternative
to insulin with good patient compliance. However, till
date there is no clear consensus on use of OAD in
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GDM. Most international agencies (ADA,WHO,IDF)
discourage their use. They are only approved by a few
American associations (ACOG) & by the NICE
Guideline under some special situation. However, in a
large nationwide retrospective cohort study in the US
including 10778 women with drug treated gestational
diabetes, use of glibenclamide increased from 7.4% in
2000 to 64.5% in 2011, becoming the most common
treatment since 2007".

Glyburide/glibenclamide, is a second-generation oral
sulfonylurea that is pregnancy category C. The initial
dose is 2.5 mg once or twice a day and can be
increased after titration with blood glucose values up to
a maximum of 20 mg/day, but no more than 7.5mg
should be taken at a single time'®. Besides metformin it
is one of the few OADs that is experimented on GDM
mothers widely. The land mark study by Langer et al
included 404 GDM subjects between 11 to 33 weeks of
gestation who were divided into insulin or glyburide
treated group according to intensified treatment
protocol. The primary and secondary end points were
achievement of the desired level of glycemic control
and maternal and neonatal complications respectively.
Glyburide was not detected in the cord serum of infants
of GDM mother and the cord insulin concentrations
were similar between the treated groups proving the
lack of transplacental passage of glyburide(3.9%) and
suggesting insignificant fetal exposure of glyburide'”.
This was in contrast to older sulphonylurea that
frequently crossed placenta (upto 28%) to the fetus.
Short plasma half life of the drug, tight plasma protein
binding and presence of placental transporter pumping
the drug back quickly into maternal circulation even
after transplacental passage were thought to be the
responsible factors. Efficacy was almost equal as the
daily blood glucose concentrations and HbAlc values
were similar between groups.The failure rate was 4%
in the glyburide patients.There were no differences in
the large for gestational age(LGA) or with macrosomia,
lung complications, hypoglycemia, admission to the
neonatal intensive care unit, or fetal anomalies.
Ultimately it was found to be a cost-effective
medication with good patient compliance, satisfaction,
and overall satisfactory maternal and neonatal
outcome. Langer concluded that glyburide was a
clinically effective alternative to insulin therapy in
women  with  gestational diabetes.  Similar
recommendations were made by other researchers as
well. Some investigators reported a higher rate of
maternal hypoglycemia in insulin group (20.0%) in
comparison glyburide (4.0%) while others reported

similar hypoglycemia rates'’. Neonatal hypoglycemia
was reported by some to be higher among those women
who received glyburide (33.0%) compared with those
receiving insulin (4.0%) whereas others did not find
such differences'®.

Metformin, a Biguanide derivative acting as an insulin
sensitizer would be a logical approach in pregnancy as
it does not cause weight gain or hypoglycemia. On the
other hand, it crosses the placenta frequently, upto
50.0% was noted in the cotyledon model. Thereby fetal
exposure of the drug and safety in pregnancy has been
a concern. It is a pregnancy category B drug. Coetzee
and colleagues' did the first studies on metformin
during the 1970s. In 2000, Hellmuth and colleagues"
performed a cohort study of type 2 DM pregnant
women on metformin versus glyburide versus insulin.
This study disfavored the use of metformin due to the
increased rate of preeclampsia (32.0% metformin vs.
7.0% glyburide vs. 10.0% insulin) and intrauterine fetal
death (8.0% vs. 0.0% vs. 2.3%, respectively) in
metformin treated group. Later this study was widely
criticized as women in the study were not sound
matched. Those women who received metformin were
morbidly obese and started the medication later in the
pregnancy. Thus, the adverse outcomes were probably
attributed to poor pregnancy status rather than to
metformin®**'. MiG study, one of the largest trial till
date with metformin randomly assigned 751 women
with GDM at 20 to 33 weeks of gestation to open
treatment with metformin with supplemental insulin if
required or insulin®. The trial was designed to rule out
a 33.0% increase from 30.0% to 40.0% in the
composite primary and secondary perinatal outcome in
infants of women treated with metformin as compared
with those treated with insulin. The authors did not find
any difference in efficacy in glycemic control and the
primary and secondary composite outcomes were equal
between the assigned groups except for increased
frequency of prematurity. However, the failure rate was
high about 46.3%. Frequency of neonatal
hypoglycemia were similar and severe hypoglycemia
occurred significantly less often in infants of women
taking metformin®'. Other investigators reported rate of
maternal hypoglycemia between 0 to 21.0% in
metformin treated women®. There was no increase in
the rate of neonatal hypoglycemia after delivery
compared with women who received insulin. In those
who did develop neonatal hypoglycemia, it was
determined that this outcome was related to maternal
hyperglycemia at the time of delivery®.

A current comprehensive meta-analysis onrandomized
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controlled trials comparing insulin with either
glibenclamide or metformin provided robust evidence
for the researchers®. This meta-analysis showed that in
comparison to insulin birth weight was about 100 g
higher, neonatal hypoglycaemia was twofold higher,
and macrosomia was more than twofold higher in the
glibenclamide group.Failure in the glibenclamide group
was 6.37%. These findings were in sharp contrast to
that by Langer et al' in respect to glibenclamide in
GDM and the putative explanation was significant
maternal to fetal transfer of glibenclamide that was
proven by Hebert et al* and showed a maternal to fetal
transfer ratio of 0.7. These diverging results were
attributed to the use of a method with a detection limit
of 0.25 ng/mL, while that of the method of Langer et
al” was 10 ng/mL.On the other hand, in the metformin
group, maternal outcomes were better in terms of total
weight gain, weight gain since study entry, postprandial
blood glucose, and pregnancy induced hypertension,
whereas fetal outcomes were worse in terms of
gestational age at delivery and preterm birth and better
in terms of severe neonatal hypoglycaemia in
comparison to insulin. Regarding potential mechanisms
mediating differences with metformin use, the lower
postprandial blood glucose observed with metformin
(0.14 mmol/L) seemed insufficient to accountfor the
lower rate in pregnancy induced hypertension and
severeneonatal hypoglycaemia. The effect of
metformin on maternal weight gain could be expected
considering the effect ofmetformin outside pregnancy,
while that on pregnancy induced hypertension could be
attributed to improvements in insulinresistance,
inflammation, or endothelial function. The effect
ofmetformin on gestational age-small, but sufficient to
increasethe rate of preterm birth by 50.0% could be
attributed to metformin itself though the neonatal
outcomes were unaffected by prematurity. The authors
concluded that glyburide was clearly inferior whereas
metformin with or without insulin was slightly superior
to insulin in GDM mothers®.

Studies comparing metformin and glibenclamide on
pregnant mothers are scanty. Two open label, head to
head trial on metformin versus glibenclamide on GDM
in USA and Brazil found that metformin was associated
with less maternal weight gain, lower birth weight, less
macrosomia and fewer large for gestational age
newborns.The average treatment failure was 26.8% in
the metformin group versus 23.5% in the glibenclamide
group®.

Reports on evidence of safety and efficacy of other
OAD in pregnancy is lacking. Some drugs like

beta-glucosidase inhibitors do not have any systemic
absorption. However long term safety data on these as
well as other newer agents still remain undetermined.

Conclusion

MNT is the mainstay of management of GDM. Oral
anti-diabetic drugs pose as lucrative alternative to
insulin. Till now no drug has been proven to be clearly
superior to insulin therapy in pregnancy and long term
safety data are yet unavailable. If sofound, they will
open up new avenues in GDM management.
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