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Abstract

Diabetes Mellitus (DM) in pregnancy has serious impact on both mother and baby if not optimally managed. The
Indonesian Task Force on Reproductive Diseases determined that diabetes in pregnancy represents a priority area in
need of updated evidence-based practice guidelines. The aim of the guidelines is to provide the best evidence-based
recommendations for diagnostic evaluation and management of diabetes in pregnancy. The following article

summarizes the guidelines.
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INTRODUCTION

In Indonesia, the prevalence of GDM (according to
O’Sullivan’s diagnostic criteria) was 1.9 to 3.6%. In a
cohort study, as many as 40-60 % of this group will
progress to type 2 diabetes (T2DM) or impaired glucose
tolerance (IGT). In one prospective study in Makassar
among 46 women with GDM, the incidence of T2DM and
impaired glucose tolerance (IGT) after 6 years of delivery
were 56.6%.! Considering the serious morbidity and
mortality for both mother and baby, there should be an
effective screening method for pregnant women who were
not previously known to have DM.

The Indonesian Clinical Practice Guidelines for Diabetes in
Pregnancy is a project of the Indonesian Task Force on
which
Indonesian endocrinologists caring for pregnant women
with diabetes. The objective of this project is to develop
clinical practice guidelines on the screening, diagnosis and
management of diabetes in pregnancy which reflect the
current best evidence on optimal medical practice and
incorporate local data into the recommendations. It is not
the intention of these guidelines to replace clinical
judgment and individual decision making. Each
recommendation should be evaluated in light of these
elements in order to delivering optimal patient care.

Reproductive Diseases, is a collaboration of

Summary of the Methods for Guidelines Development

The guidelines were developed by the Indonesian Task
Force on Reproductive Diseases. The Task Force reviewed
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available literatures on diabetes in pregnancy. The Task
to obtain valuable feedback and
suggestions to include additional evidence from the

Force was able

literature and to consider alternative interpretation of
data. The participants contributed to and influenced the
form of the final guidelines, making it a comprehensive
report from various geographical origins and medical
disciplines.

Summary of Recommendations
Definitions

In general, diabetes in pregnancy can be divided into two
groups: 1) DM who had been previously known and
subsequently became pregnant (Pregestational Diabetes
Mellitus) and 2) Newly identified diabetes during
pregnancy (Gestational Diabetes Mellitus/GDM).2

Epidemiology

GDM prevalence varies in each region depending to the
diagnostic and examination standards used, but in general
it is reported that GDM occurs in 3-5 % of normal
pregnancies.® Ethnicity was an independent
affecting the incidence of GDM. Although Asian women’s
Body Mass Index (BMI) is lower in general, they are more
susceptible to GDM than their Caucasian counterparts.*

factor

Clinical signs and symptoms

The signs and symptoms of diabetes in pregnancy are not
specific.5®
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Screening and diagnosis of diabetes in pregnancy

Pregestational diabetes

For pregnant women who have been diagnosed with
diabetes before pregnancy, it is not necessary to do
screening tests. ¢

Gestational diabetes

The Indonesian Society of Endocrinology (PERKENI)
suggests to do screening tests in all pregnant women at
baseline and reevaluate at 26-28 weeks of gestation if the
first evaluation is normal. If the screening is only
performed among high risk groups, then around 31% of
pregnant women with GDM would have been missed.!?

PERKENI uses the WHO OGTT method (oral glucose

tolerance test using 75 g of anhydrous glucose) for

measuring fasting plasma glucose and subsequent blood
glucose  concentration 2  hours after glucose
administration, to establish dysglycemia (DM and IGT).

The implementation of the OGTT is not different from the

OGTT for the general population (as stated in PERKENI-

DM Consensus 2011), as follows:”

- Three days before the examination, no change in diet
(with enough carbohydrates) and and in their usual
normal physical activities.

- Fasting for at least eight hours (starting at night)
before the test, plain water is still allowed

- Sampling for fasting blood glucose concentration

- Drink 75 grams of anhydrous glucose in 250 mL water
within 5 minutes.

- Fasting for the next two hours

- Examine blood glucose concentration two hours after
glucose load

- During the examination, subject should remain seated
and not allowed to smoke

The results of Oral Glucose Tolerance Test is divided into

three:”

- 2hour blood glucose < 140 mg/dL. —normal

- 2hour blood glucose 140-199 mg/dL —impaired
glucose tolerance

- 2hour blood glucose >200 mg/dL. —-DM

Particularly for pregnant women, impaired glucose
tolerance group should be managed as DM.

Waspadji conducted a study to determine mean blood
glucose concentrations in normal pregnancy. Normal
maternal glycoHb concentration does not change
significantly over gestational age, although there is a
tendency for it to decrease with gestational age (Waspadiji
et al.) Mean concentration of fasting glucose among
normal pregnant women is significantly lower, while
mean concentration of 2-hour post meal glucose is
significantly higher during the 3rd trimester of pregnancy,
in comparison to non-pregnant women.8
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Based on that study, the blood glucose target in pregnancy
should be lower that that of non-pregnant women.

Table 1. Mean blood glucose concentrations of normal

pregnant women®
Fasting Blood Glucose

2 hours post prandial

(mg/dL) (mg/dL)
Not Pregnant 83,87 +7,15 98,71 + 9,03
Pregnancy
trimester 1 75,47 +8,46 90,00 + 8,80
trimester 2 71,91 +£7,01 93,75 +10,08
trimester 3 70,00 +8,93 100,45 + 7,84
Ultrasonography (USG)

USG should Dbe perfomed in order to determine the
growth of the fetus. Based on USG result, the obstretician
and endocrinologist can evaluate the treatment impact to
the mother and baby and after that, they can adjust the
next treatment plan, particularly the blood glucose target.’

Management

Management of diabetes in pregnancy should be
implemented as an integrated approach by a specialist in
internal medicine, obstetrics gynecology, nutritionists and
pediatricians. The purpose of management is to reduce
both maternal and perinatal morbidity and mortality. The
management of diabetes in pregnancy include meal
planning and physical activity, education and insulin
therapy if the meal planning can not achieve the targetted
blood glucose control. 12?

Pregestational diabetes

Among  pregestational  diabetes, there is no
recommendation for continuing the oral hypoglycemic
agent. In pregnant women with T2DM previously
controlled with diet, blood glucose monitoring is
necessary to detect if diet planning is no longer adequate
to control blood glucose, thereafter insulin therapy is
needed. While in pregnant women with T2DM controlled
with oral hypoglycemic drugs, the treatment regimen
should be changed from oral hypoglygemic drugs to
insulin. Those who already receive insulin therapy will
require insulin dose adjustment, especially after the
second considering  increasing
incidence of insulin resistance in the period.*

trimester onwards

Gestational diabetes

In general, the management of GDM is similar to the
management of DM, except for the use of oral
hypoglycemic drugs. Until now,
hypoglycemic drugs in gestational diabetes is not
recommended.!»61011 Some experts do

the use of oral
not absolutely

prohibit the use of oral hypoglycemic drugs on GDM for
remote areas with less facilities and no insulin available.®12
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Target control of diabetes in pregnancy

Target glycemic control in pregnant women with diabetes
are in accordance with Gestational Diabetes Mellitus
Consensus from PERKENI, which are:!
- Fasting blood glucose :95 mg/dL
- 2hours post prandial blood glucose :120 mg/dL
The use of HbAlc for monitoring and control targets is not
recommended given the weakness of the relationship
between HbAlc with risk of macrosomia incidence and
negative impact However,
examination of HbAlc during the first trimester of
pregnancy may predict the IGT and DM in the next two
trimesters.’®

on other pregnancy.>®

Incidence of macrosomia can be prevented by performing
ultrasonography (USG) periodically to assess the fetal
abdominal circumference. The combination of maternal
glycemic control and the results of an ultrasound
examination can guide clinicians in monitoring and
determining the mother's blood glucose targets. For
example, if the
circumference is in the normal range then it is not
necessary to do strict monitoring. Conversely, if the fetal
abdominal circumference is beyond the normal limit then
the glucose target should be lower.5?

results of the fetal abdominal

a. Medical Nutrition Therapy and Physical Activity
The goal is to achieve normoglycemia and ensure the

growth and optimal fetal development.! In normal
pregnancy, the expected weight gain during pregnancy
varies, which is influenced by pre-pregnancy weight. The
Institute of Medicine recommends weight gain of around 7
kg in obese women (BMI > 30 kg/m2) and weight gain of
up to 18 kg in women who were underweight (BMI <18.5
kg/m?2) pregnancy. The  weight gain
recommendations during pregnancy based on pre-
pregnancy BMI are:314

before

No. BMI (kg/m?) Weight Gain Weight Gain Rates

1. <18.5 28 — 40 pounds 1 — 1.3 pounds/week
(12.5 - 18 kg)

2. 18.5-249 25 — 35 pounds 0.8 — 1 pounds/week
(11.5-16 kg)

3. 25-29.9 15 — 25 pounds 0.5 — 0.7 pounds/week
(7 -11.5kg)

4. > 30 15 pounds 0.4 — 0.6 pounds/week
(6.8 kg)

A study by Mangunkusumo on 26 women with GDM
reported that in all of the women, blood glucose
concentration can be controlled with meal planning. This
shows the role of meal planning is very important in the
control of blood glucose.!s

Pregnant women with GDM should receive nutritional
counseling. In general, the calculation of caloric
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requirements for pregnant women with diabetes were as
follows: 1617

*  35-40 kcal/kg desirable body weight for underweight

¢ 30-34 kcal/kg for normal weight

¢ 23-25 kcal/kg for overweight subjects

For obese women (BMI > 30 kg/m2), a 30-33 % calorie
restriction (to 25 kcal/kg actual weight per day) has been
shown to reduce hyperglycemia and plasma triglycerides
with no increase in ketonuria.

Composition settings and allocation of meal portion has
no difference with non-pregnant diabetic, with protein
intake 1-1,5 gram/kg BW.!

It is recommended that all women with GDM do physical
activity for 30 minutes a day. Walking and arm exercise
when seated for 10 minutes after each meal will be quite
helpful. The American Diabetes Association recommends
starting or continuing a program of moderate exercise
without medical or obstetrical contraindications (vaginal
bleeding, faintness, decreased fetal activity, generalized
edema, low back paint). Recommended forms of exercise
include walking, stationary bicycling, low-impact aerobics,
and swimming 18

GDM

}

FBG < 130 mg/dL FBG > 130 mg/dL

1 week meal planning

. .

FBG <95 and FBG > 95 dan
2 hours post prandial < 120 2 hours post prandial > 120

| |

Continue Meal Planning Meal Planning
i e
INSULIN

Quoted from GDM Perkeni Consensus

Figure 1. Algorithm of Therapy in GDM

b._Oral Hypoglycemic Drug Therapy
Studies that previously have been done still have pros and

cons to the use of oral hypoglycemic drugs in pregnancy.
So far, glibenclamide and metformin have been studied
several times for their use in pregnancy. Consideration of
the use of oral hypoglycemic drugs is whether the drug
passes through the placental barrier and if so, whether it
will cause adverse effect on the fetus.!*-2

A study from the Department of Obstetrics and
Gynecology, Faculty of Medicine, University of Indonesia,
reported the effects of metformin compared to diet in
pregnant women with gestational age 24-30 weeks
diagnosed with GDM. GDM characteristics of the study
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are likely older age (> 31 years), multiparous, obese, have a
close family history of DM, has a history of GDM and
history of previous macrosomic baby. The use of
metformin compared with standard therapy, dietary
planning in first 2 weeks, has no significant difference in
controlling blood glucose in the 2nd, 4th and 6th weeks.
The most common fetal complication is hypoglycemia
(31.7 %) in addition to macrosomia (26.8 %) and large for
gestational age.?

So far there has been no recommendation on the use of
metformin and glibenclamide in pregnancy. The evidence
is limited and we still need further research and
monitoring to detect possible long-term side effects in
babies.

¢. Insulin Therapy

So far, human insulins are the safest insulin among
pregnant women with diabetes who cannot achieve blood
glucose control by meal planning. The use of insulin
analogues is still controversial and no study had
recommended the use of insulin analogues in pregnancy.
Consideration for not recommending insulin analogues in
pregnancy includes its amino acid structure that is
different from human insulin. The difference in the

structure of this amino acid resulted in a difference of
affinity between insulin analogues and human insulin to
the insulin receptor and IGF-1 receptors. Given the
concept that HPL (whose concentration peaks in the third
trimester of pregnancy) is through IGF-1 receptor, the
strong affinity between insulin analogues and IGF-1
receptor is feared to disrupt the hormones and outcome of
pregnancy.®

According to GDM consensus, characteristics and fasting
blood glucose 2 hours post prandial can be a guide in the
selection of insulin regimen, which can be seen in Table 5
below:!

Table 5. Route of administration of insulin by the glucose
concentration’

Schedule Delivery of Insulin

Blood

07.00 13.00 19.00 22.00
(Iile;lt(t::rs: Before Before Before Before
Breakfast Lunch Dinner Sleep
n High
pp Normal B B ” M
n High C-M ) or C-M
pp High c c c M

n (fasting), pp (post prandial), C (rapid acting human insulin), M
(intermediate/lon acting human insulin), C-M (combination of rapid and
intermediate acting human insulin)

Monitoring in women with gestational diabetes after
delivery

After delivery monitoring covers all aspects related to the
risk of incident diabetes and other metabolic abnormalities
associated with insulin resistance. During this period, the
physician should consider several factors: 1) impaired
glucose metabolism and risk of cardiovascular disease

www.asean-endocrinejournal.org
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(CVD), 2) the process of breastfeeding, 3) appropriate use
of contraception, and 4) type 2 diabetes prevention.®

Examination of blood glucose should be routinely
performed before women leave the hospital as early
monitoring. Examination of fasting blood glucose 2126 mg
/dL or blood glucose 2 hours post prandial > 200 mg /dL
confirm the diagnosis of DM. If the result is normal,
subsequent monitoring can be control
(approximately 6-12 weeks post-partum or post-
parturition) by performing an oral glucose tolerance test.
Considering that the physiological conditions of insulin

done at

resistance is expected to have fully recovered one year
after giving birth, then this period is also recommended
for monitoring. If the results remain normal, subsequent
monitoring can be carried out every three years by doing
OGTT. In the high risk group, monitoring can be done
more frequently.®1°

GDM women who have given birth are still advised to
undergo dietary planning with or without drugs to
maintain optimal glycemic control and adequate nutrition
status in order to continue breastfeeding their babies.
Human insulin, glibenclamide and glipizide are safe for
breastfeeding. Studies of metformin use in lactating
women is limited. Metformin is also excreted via human
breast milk, but did not result in a negative impact on the
baby. However, they require large studies to prove the
safety of metformin in breastfeeding women.°

Prognosis

Diabetes in pregnancy which is not optimally managed
will cause morbidity in mothers and babies. Short term
effects on the fetus are risk of macrosomia, congenital
anomalies or low birth weight. 16101132 Incidence of
macrosomia in GDM with poor glycemic control was 40%.
Macrosomia increases the risk of dystocia during labor
and asphyxia. Increased risk of macrosomia is associated
with blood glucose concentrations after meal instead of the
average blood glucose concentration in a single day. Long
term effects on the mother include the risk of developing
impaired glucose tolerance and type 2 diabetes. While the
baby may have an increased risk of later obesity and IGT.
Therefore, adequate glycemic control during pregnancy is
important to prevent complications in the mother and
baby.5611
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