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Abstract
Objective: To assess maternal and neonatal outcomes in women with Gestational Diabetes Mellitus (GDM) treated with Medical

Nutrition Therapy (MNT) plus insulin and patients treated with MNT alone.

Method: A retrospective analysis of pre-specified maternal outcomes for two hundred GDM patients; 44 treated with MNT plus insu-

lin and 156 treated with MNT alone. In addition, 200 neonates of same patients were evaluated for selected neonatal outcomes.

Results: Pregnant women treated with MNT plus insulin had a higher baseline BMI, parity, and blood glucose levels during the
OGTT’s. They had longer hospital admissions during pregnancy and delivery. Maternal complications in this group were higher for

preeclampsia but there were lower rates of polyhydramnios and perineal tears.

The overall incidence of neonatal complications was significantly lower in neonates born to mothers in the MNT plus insulin group
when compared to the MNT only group (7.9% VS 21.4% respectively, P value < 0.05). Neonates born to mothers treated with MNT
plus insulin had significantly less macrosomia (5.3% VS 8.4%, P < 0.05) and less neonatal hypoglycemia (2.6% VS 13.0%, P < 0.05).

Conclusions: Glucose lowering by adding insulin in women with GDM is superior to MNT alone. Stringent blood glucose monitoring

with prompt insulin initiation is associated with improved maternal and neonatal outcomes in our GDM patients.
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Novelty:

e Very high prevalence of GDM in UAE with high baseline risk
(BMI and parity).

¢ Poor compliance with diet, glucose monitoring and regular
follow-ups.

¢  Physicians and patients are reluctant to start insulin.

e  Starting insulin; among other factors, lead to improved mater-

nal and neonatal outcomes

Introduction

Gestational diabetes mellitus (GDM) is a global health concern as it
affects the wellbeing of mother, developing fetus and the neonate.
The prevalence in the USA is approximately 3-5% of pregnancies
[1], whereas in the UAE it is a very common condition affecting up
to 25% of all pregnancies [2]. Fetal hyperinsulinemia to counter
maternal hyperglycemia results in excessive growth of the fetus,
leading to macrosomia and birth trauma. GDM is associated with
neonatal hypoglycemia, hyperbilirubinemia, polycythemia and hy-
pocalcemia. In the mother, GDM is associated with increased rates
of caesarean delivery, polyhydrominous, preterm delivery and pre-
eclampsia. Recent research in Epigenetics and the Developmental
Origins of Health and Disease (DOHaD) demonstrate that many
adult chronic diseases; including GDM; contribute to intrauterine
fetal programing and hence, to the outcome in childhood especially

between conception and 2 years of age [3-6].

Timely diagnosis and treatment of GDM are critical to improve both
maternal and neonatal outcomes [7]. Coordinated multidisciplinary
team approach to the management of gestational diabetes was
proven to be effective in reducing maternal and fetal complications

in comparison to fragmented services [8].

The management of GDM has significantly advanced in the past two
decades; new insulin therapies became available and patients’ self-
monitoring of blood glucose was widely incorporated in care plans.
A stepwise approach is the best way to treat GDM, beginning with
individualized medical nutrition therapy (MNT) and exercise pro-
gram and proceeding to pharmacological interventions if failure oc-
curs. However, there is no clear guidance on when to initiate insulin
in patients treated with MNT alone. In addition, the effectiveness of

adding insulin to has not been previously evaluated in our practice.

Methods

Tawam Hospital Gestational Diabetes Mellitus Program

All pregnant women undergo screening with the 2-hour 75 g Oral
Glucose Tolerance Test (OGTT) during the first visit to the obste-
trician. Normal OGTT’s are repeated at 24-28 weeks of pregnancy.
Women with abnormal results are referred to the “GDM Program”
where full nutritional and diabetes education counseling are
granted. Patients with special needs are referred to have individual
sessions. Pregnant women are then followed regularly every 2-4
weeks by the obstetrician and diabetes educator to review their
records of Self- Monitoring of Blood Glucose (SMBG). Whenever
not achieving the specified targets of fasting blood glucose of 5.3
mmol/L or 2-hour postprandial of 7.8 mmol/L, patients are re-
ferred to the endocrinologists to start insulin. While on insulin,
more stringent glucose targets of less than 5 mmol/L while fasting
and 2-hour post prandial glucose of less than 7.2 mmol/L are ap-
plied. Patients on insulin are followed more frequently and have an
easy access to the providers in the center. Non-stress test and ul-
trasonography are routinely performed after week 36 during each
visit to estimate the fetal wellbeing, growth and weight. The route
of delivery is individually decided according to the metabolic con-

trol, obstetric condition, and to patient or obstetrician preference.

In this study we reanalyzed the data from our previous study in
which we evaluated the effectiveness of a multidisciplinary ap-
proach in the management of GDM [6]. Here we evaluate for mater-
nal and neonatal outcomes according to the type of GDM treatment.
We randomly selected five percent out of 3892 Emirati women
whom were diagnosed, regularly followed in our combined obstet-
rics endocrine clinic and delivered at our institution from October
2011 to September 2012. Two hundred 200 women with GDM, 44
treated with diet plus insulin and 156 treated with diet alone, were
fully reviewed. As mentioned above, all subjects received nutrition-
al and diabetes education counseling. Diet for gestational diabetes
was defined as medical nutrition therapy (MNT) for gestational
diabetes that promotes nutrition for maternal and fetal health with
adequate energy levels for appropriate gestational weight gain,
achievement and maintenance of normoglycemia, and absence of
ketones. Diet plan is individualized and is developed by the certi-
fied nutritionist and her patient. In addition, 200 neonates born to
same mothers were assessed for pre-specified neonatal outcome

indicators.

Statistical analysis
The data was saved in MS Excel 2010 and then uploaded to IBM
SPSS (Version 22.0, IBM Corporation New York 10504-1722).

Homogeneity of the variants between the variables was done
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using the Levene test of equality of error variances which shows no
significant variance within the groups of variants with regards to
diabetes management, and macrosomia, while the equality of er-
ror was significant for the neonatal complications, hypoglycemia.
Pearson’ chi square test was used to evaluate the difference in each
dependent variable between the two groups including the occur-

rence of macrosomia, hypoglycemia.

Results

Mothers treated with diet plus insulin had a significantly higher
baseline risk in regards to BMI, parity, and blood glucose levels
during OGTT'’s. In addition, they had significantly longer periods of
admissions during pregnancy and delivery. There was a significant
difference in the documentation of self-monitoring of blood glucose
(SMBG) between the two groups; Mothers treated with diet alone
had significantly lower documented readings (65.9% VS 91.6% re-
spectively, P < 0.05) (Table 1). Pregnant ladies in the diet plus in-
sulin group had increased rates of preeclampsia but lower rates of
polyhydrominous and perineal tears. Overall, mothers treated with
diet plus insulin had significantly less complications than mothers
treated with diet alone (5.3% VS 8.4% respectively, P < 0.05) (Table
2, and Figure 1).

Parameter Diet plus insu- | Dietonly (N | P-value
lin (N = 44) =156)

Age (Years) 32.55+5.99 30.74 £ 6.01 (NS)
Weight (kg) 78.01 £13.03 | 74.39 £ 14.64 | <0.05 (S)
BMI 32.74 £5.42 30.35+5.73 | <0.05 (S)
Parity 437 +3.18 3.35£2.69 | <0.05(S)
OGTT /1h blood 11.76 +2.02 11.43+8.86 | <0.05 (S)
glucose mmol/L
OGTT /2h blood 9.87 +1.95 9.64+5.86 | <0.05(S)
glucose mmol/L
Documented of (91.6%) (65.9%) <0.05 (S)
Self-Monitoring
Blood Glucose
Days of admission 0.58 +1.80 0.18+0.75 | <0.05(S)
during pregnancy
Days of admission 4.18 £ 2.99 2.84+232 | <0.05(S)
during delivery

NS = Not Significant- S = Significant

Table 1: Patients Characteristics.
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Figure 1: Incidence of maternal complications.

Finally, the overall incidence of neonatal complications was signifi-
cantly lower in neonates born to mothers in the diet plus insulin
group when compared to the diet only group (7.9% VS 21.4% re-
spectively, P value < 0.05) (Figure 2). Neonates born to mothers
treated with diet plus insulin had less macrosomia (5.3% VS 8.4%,
P < 0.05) and less neonatal hypoglycemia (2.6% VS 13.0%, P <
0.05) (Table 2).

B Neoantal Complications
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Figure 2: Incidence of neonatal complications.
Parameter Diet plus insu- | Diet only P-value
lin (N = 44) (N =156)
Maternal Compli-
cations
Polyhydrominous (0%) (3.8%) <0.05(S)
Preeclampsia (5.:3%) (2.3%) <0.05(S)
Perineal tear (0%) (2.3%) <0.05(S)
Mother with no (94.7%) (91.6%) <0.05(S)
complications
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Neonatal Complications N= 44 N=156

Neonatal Macroso- (5.3%) (8.4%) <0.05 (S)
mia

Neonatal Hypogly- (2.6%) (13.0%) <0.05(S)
cemia

Neonates with no (92.1%) (78.6%) <0.05 (S)
complications

Table 2: Maternal and Neonatal Outcomes.

Discussion

The importance of management for women with gestational dia-
betes has been widely supported [9-11]. Treating even mild cases
of GDM been shown to reduce the risks of fetal overgrowth, shoul-
der dystocia and pre-eclampsia [12]. However, the cutoff diagnostic
glucose values for gestational diabetes remain contentious among
an array of available recommendations from different international
authorities (WHO, ADA, IADPSG, Canadian Diabetes Association)
[13]. The other important controversy is the cutoff values for initi-
ating insulin therapy in patients with GDM. Recent evidence dem-
onstrated that early treatment with insulin is of benefit in the re-

duction of macrosomia in this high-risk group [14].

Management of GDM includes lifestyle modification and medical
nutritional therapy as the cornerstones in the treatment [15,16].
Blood glucose monitoring is recommended in all patients in order
to evaluate blood glucose levels and tailor treatment; in addition, it
provides the woman with feedback on her management progress.
Insulin is considered the gold standard therapy for GDM and is in-
dicated when blood glucose targets are not achieved by diet and

exercise.

There is no clear guidance on when to add insulin to patients with
GDM. An audit of our practice showed that 25-30% of our GDM pa-
tients are managed by adding insulin to their lifestyle modifications
when failing to achieve preset targets of 5.3 mmol/L or 7.8 mmol/L

for fasting and 2-hour postprandial, respectively.

In the current study, the 44 patients in whom insulin was added to
their diet had significantly higher baseline BMI, parity, and blood
glucose levels during OGTT'’s, all of which indicate higher baseline

risks and predict worse outcomes in this group.

Many factors might have contributed to the overall better mater-
nal and neonatal outcomes in the insulin plus diet group including
timing of referral, providers’ preferences, and patients’ related fac-

tors.

Patients in the diet only group are typically followed by obstetri-
cians and diabetes educators, more likely to be less compliant with
their diet, monitor and document their blood glucose less frequent-
ly and are subjected to unrecorded spikes in their blood glucose.
Physicians and patients in this group might be reluctant to initiate

insulin and are more likely to accept higher blood glucose levels.

On the other hand, patients treated with diet plus insulin are fol-
lowed by endocrinologists and diabetes educators, had more fre-
quent visits to the clinic, are more likely to be compliant with their
diet, and monitor their blood glucose more often (91.6% vs. 65.9%
in the diet only group, P < 0.05). Blood glucose spikes in this group
are more likely to be captured and therefore managed promptly.

As expected, better glycemic control in the diet plus insulin group
during pregnancy and during delivery are respectively associated
with significantly lower rates of macrosomia and neonatal hypo-
glycemia. In conclusion, our study shows that glucose lowering by
adding insulin to diet in women with GDM is superior to diet alone
in our high risk population. Stringent blood glucose monitoring
and early insulin initiation are indicated to improve maternal and

neonatal outcomes.
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