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/ ABSTRACT

Pregnancy-related diabetes carries dangers for both the mother and her growing foetus. Pre-conception care, screening, diagnosis,
prenatal care, and postpartum care are all included in the management of the condition at the level of primary care. Its overall care
requires a multidisciplinary approach. At the primary care level, there are many approaches to managing diabetes during pregnancy.
The following clinical practice guidelines (CPG) on this topic were created to give healthcare clinicians a thorough, evidence-based
management guidance to help them deliver high-quality care.
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Introduction

Gestational diabetes mellitus (GDM) is a type of
diabetes that can develop during pregnhancy in women
who don’t already have diabetes [1]. GDM is
responsible for about 84% of cases of hyperglycemia
during pregnancy, whereas type 1 or type 2 diabetes,
are responsible for the remaining 16% of cases.
According to the International Diabetes Federation, 1
in 6 babies are delivered to moms who experienced
some kind of pregnancy-related hyperglycemia [2]. A
growing body of research has revealed that
hyperglycemia during pregnancy promotes disease
manifestation later in life as well as moms and
children's prenatal morbidity and mortality [2].
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For instance, preeclampsia (PE), caesarean births, and

birth trauma are more common in GDM-affected

women. Their babies are more prone to be premature,
larger- age-for-gestation, with congenital

malformations as well as neonatal respiratory distress

syndrome. Additionally, both the mother and the child

have an increased chance of acquiring type 2 diabetes
with the metabolic syndrome (T2DM), and obesity

later in life. Insulin resistance and hyperinsulinemia,
which are brought on by excessive levels of circulating

maternal glucose, lipids, and amino acids, are the key
pathophysiological characteristics [3]. Hyperglycemia

and adverse pregnancy outcomes (HAPO) study found
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A direct correlation between the dangers of
unfavourable results and maternal blood sugar levels.
Mild hyperglycemia during pregnancy has been linked
to adverse pregnancy outcomes [4]. Older age, a
family history of diabetes, being overweight or obese,
gaining too much weight while pregnant women with
a poor track record and those from high-risk ethnic
groupings are all risk factors for GDM [5]. A previous
study showed that among Chinese women with a
history of GDM, pre-pregnancy obesity and
substantial post-delivery weight gain elevated the risk
for developing T2D and prediabetes at 1-5 years after
delivery [6]. Cost-effectiveness estimations are
significantly impacted by GDM screening and
therapy. Numerous studies have demonstrated that
prenatal and, most likely, long-term illness risks can
be decreased by implementing screening and
management for GDM. As a result, significant
financial savings can be made in terms of expenses
related to maternal and newborn morbidities thanks to
the high costs of GDM diagnosis and extensive
treatment. Therefore, it is crucial to concentrate on
GDM prevention, screening, early diagnosis, and
management [7, 8].

Screening and Diagnosis

The following factors put a woman potentially having
BMI greater than 27 kg/m?, a history of GDM, and a
first-degree relative who has diabetes (DM), newborn
weight greater than 4 kg (in the past); negative
obstetric  history including shoulder dystocia,
congenital malformations (such as neural tube
problems and heart defects), unexplained intrauterine
mortality, glycosuria greater than 2+ twice, present-
day obstetric issues (the usage of steroids currently,
polyhydramnios, pregnancy-induced hypertension,
and essential hypertension) [8]. Using this 75-gram
oral glucose tolerance test (OGTT): expecting mothers
who are at pregnancy-related risk and pregnant women
with type 1 diabetes should be considered checked
when making a reservation (OGTT). When a woman
is between 24 and 28 weeks pregnant, test should be
redone if it comes out negative. Women who are 25
years of age or older and do not have any other risk
factors should be examined between 24- and 28-
weeks’ gestation [9, 10]. Overt pregnancy-related
diabetes has no one accepted definition. Early
diagnosis is recommended because the illness may
indicate that diabetes existed before becoming
pregnant. If the test results show overt diabetes, pre-
existing diabetes treatment and follow-up procedures
should be followed [9]. To determine if GDM, is
present a standard OGTT should be performed with

75g anhydrous glucose in 250-300ml of water after
overnight fasting of 8-14 hours. Plasma glucose is
measured, fasting and after two hours, pregnant
women who meet the criteria for DM or Impaired
Glucose Tolerance (IGT) are classified as having
GDM. These women should have 759 OGTT at 6
weeks or more after delivery. A venous plasma
glucose cut off of >140 mg/dl (7.8mmol/1) at 2-hour
are classified as having GDM. It became popular
particularly in developing countries as it is simpler
than two step procedure [10, 11]. DIP should be
identified at any stage of pregnancy [11]. FIGO
recommends that in order to assure very affordable
GDM screening and testing methodologies, all nations
must take resource settings into account and
implement and promote practical solutions [2].
Chinese government agency for family planning and
health produced recommendations for GDM testing
and diagnosis in 2014 that were comparable to FIGO
recommendations. However, China is a huge nation
with an uneven distribution of medical resources. For
low-resource rural locations, the two-step screening
method that involves an FPG level and a 75-g OGTT
is advised in order to lessen the clinical cost burden.
First, the 24t to 28™ gestational week should be used
for FPG level screening. 4.4 mmol/L (80 mg/dl) of
FPG is the desired level or lower. Without a 75-g
OGTT, GDM can be identified if the FPG level falls
above 5.1 mmol/L (92 mg/dl) [5]. This approach may
make it possible to avoid about 50% of China's
standard 75-g OGTTs [12]. Results of another Chinese
study demonstrated that GDM could not be diagnosed
with FPG levels in the first trimester of less than 5.1
mmol/L (92 mg/dl). The first trimester of pregnancy,
with FPG values corresponding to concentrations of
5.10-5.59, 5.60-6.09, and 6.10-6.99 mmol/L, only
37.0%, 52.7%, and 66.2% of the women reported
GDM. Therefore, to rule out GDM, it is necessary to
perform the 75-g OGTT between weeks 24 and 28 of
pregnancy. Ladies with FPG during the initial prenatal
appointment readings of 6.10 mmol/L or greater are
assumed to have GDM and need to change their diet
and workout regimen. Women should be regarded to
be at a high risk of developing GDM and should
receive the appropriate nutrition and exercise advice if
their FPG levels are between 5.10 mmol/L and 6.09
mmol/L [13].

Management with prevention of GDM

Prior to becoming pregnant, plan and prepare.
Diabetes is very common in China, and women are
getting T2DM at earlier ages. Additionally, most
women of reproductive age don't know their blood
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sugar levels or get regular physicals. As a result,
hyperglycemia can infrequently exist before
fertilisation. The risk of spontaneous miscarriages and
congenital malformations can be greatly increased by
hyperglycemia during organogenesis, according to
studies, even if good glycemic management can
reduce these risks [1]. Pregnancy planning and
counselling should begin as soon as possible for all
women, but especially for those who have decreased
glucose tolerance, diabetes, or low fasting blood sugar.
Additionally, they should have their blood glucose
levels examined as soon as it is practicable to assess
their glucose metabolism circumstances. If pregnancy
is unavoidable, at the very least, the assessment should
take place at the initial prenatal visit. All expecting
mothers are advised to develop healthy eating and
lifestyle habits, but those who are underweight,
overweight, or obese are urged to do so more strongly.
Body mass index (BMI) is an important indicator of a
woman's health before conception, and both low and
bad pregnancy outcomes are significantly correlated
with high BMIs [15]. Changes can be made to these
risk factors, though to decrease risk. According to
Zhang et al., a low incidence of gestational diabetes is
associated with keeping a risk-free way of life before
becoming pregnant (healthy body weight, nutritious
diet, consistent activity, and no smoking) [16].
Altering one's way of life

Adjusting one's lifestyle, which also involves
receiving nutrition advice and engaging in physical
activity, is the first line of defence against and therapy
for GDM. It should be used at all stages of pregnancy,
including  conception, labour, delivery, and
postpartum. Nutritional treatment is a customised
eating regimen that restricts carbohydrate intake while
providing enough nutrition to support healthy weight
gain. Therefore, nutritional counselling should focus
on the type, amount, and distribution of carbohydrates
in the diet. Further, physical activity has beneficial
effects on glucose and insulin levels and it can
contribute to a better glycaemic control. This is
especially important for individuals with GDM risk
factors [16]. Women who are educated about nutrition
can understand the kinds and quantities of food they
need. The daily dietary energy recommendations for
carbs, protein, and fat are, respectively, 50-60%,
15%-25%, and 25-30% [17]. A Mediterranean diet,
fruit, green leafy vegetables, chicken, fish, nuts, and
fibre are a few possible dietary elements that could be
beneficial [18]. The recommended daily caloric intake
is between 1800 and 2000 calories, not less than 1500
calories, as this raises the risk of ketonemia and

interferes with the nervous system development of the
unborn child. The recommended daily fibre intake is
28 g [2]. Additionally, food's glycemic index (GI)
merits consideration. Foods having a low GI may
lessen the need for frequent insulin injections, birth
weight, and postmeal glycemic excursion. High Gl
foods may have greater postprandial values [19].
Exercise has been shown to increase insulin
sensitivity, which helps to improve glucose
homeostasis and decrease weight gain. A recent meta-
analysis exercise interventions in a study on physical
activity and GDM from 1966 to 2014, showed that
physical exercise decreased the incidence of GDM by
28% [20]. Additionally, Halse et al. demonstrated
women on regulated diets GDM may benefit from
exercising during pregnancy to maintain daily
postprandial normoglycemia. However, there isn't a
single, distinct recommendation for exercise during
pregnancy [21]. Weekly modest exercise of 150
minutes (or 30 minutes per day) is recommended.
Before commencing exercise therapy, pregnant
women must go through a complete medical
examination and get specialised instruction [22].
Exercises for the principal muscle groups and aerobic
activity are advised. They should avoid participating
in any contact, injury, or collision-prone sports.
Women should check to ensure the safety of exercise
and avoid hypoglycemia. People should check their
blood sugar levels before and after exercise. After
having delivery, healthy food and exercise routines
should be maintained [23].

Medical treatment

Drug therapy is required when lifestyle changes are
insufficient for maintaining normoglycemia in women
with GDM. Currently available medications for
hyperglycemia during pregnancy include oral
antidiabetic drugs (OADs) and insulin therapy. The
conventional, secure, and efficient drug treatment for
GDM s insulin. There are numerous types of insulin
formulations available. The three types of insulin are
long-acting, intermediate-acting, and rapid-acting (for
example, ordinary human insulin and neutral
protamine hagedorn) (e.g., insulin detemir). Rapid-
acting insulin often begins to function 30 minutes or
one hour after subcutaneous injection, peaks between
two and four hours later, and the impact can linger for
up to six to eight hours. After subcutaneous injection,
intermediate insulin begins to operate after 1-2 hours,
reaches its maximal efficiency between 4 and 8 hours,
and its effects can extend for up to 12 to 18 hours. The
effects of long-acting insulin extend for up to 20 hours
after subcutaneous injection, peaking between 8 and
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10 hours later. In order to mimic the daily
physiological release of insulin, it is advantageous to
combine these insulin formulations. Insulin dosage
should be started at a low level and progressively both
the insulin kind with dosage have to increase.
Schedules ought to be customized [18]. OAD use
during pregnancy was formerly discouraged due to
worries regarding teratogenic effects. However, a lot
of organisations now advise using them as a GDM
adjunct therapy. OADs are now the first choice for
treating hyperglycemia during pregnancy with
medication in the US. Metformin and glyburide are
two more frequently used medications. However,
there were discrepancies between trials on the
outcomes of insulin and OAD therapy. For instance,
several research revealed that there were no
appreciable variations in the incidence rates of
unfavourable controlling the blood sugar levels of
women after fasting and after eating Utilizing
glyburide for GDM, metformin, with insulin was
compared for maternal and neonatal outcomes [24—
28]. Though the sample size was limited, according to
a recent randomized controlled trial (RCT), failure
rates for the GDM therapies metformin and glyburide
were 25% and 23.8%, respectively. According to a
different study, metformin medication increases the
likelihood of premature birth, whereas glyburide
therapy may raise the risk of newborn hypoglycemia
and macrosomia. The FIGO further notes the paucity
of data about OADs' long-term security [29, 30].
OAD:s are suggested by the FIGO due to their low cost
and simple management. OADs could therefore be
used as a substitute for insulin for expectant women
who object to using it or in locations with inadequate
supplies of the drug. However, there were no
glyburide or metformin-containing medications
approved for the treatment of GDM in China, and no
medical research using solid evidence was carried out
to assess the effects that OADs have on management
among pregnant Chinese women who have GDM.
Therefore, Chinese women were advised to use OADsS
if they refused to take insulin when pregnant [2].
Postpartum follow-up

Another essential time frame for the management of
GDM is the postpartum period. Given the future
obesity, T2DM, hypertension, and metabolic
syndrome are now more likely to occur in both the
mother and the child, it is crucial to address
intrapartum issues and start an intervention at this
time. It is advised to schedule the initial postpartum
check-up 6 to 12 weeks following giving birth. The 75-
g OGTT is required for all pregnant women who have

hyperglycemia in order to measure their blood sugar
levels. They should be recommended to see an
endocrinologist and schedule follow-up appointments
every one to three years if, at this time, based on
diagnostic standards, they have diabetes or pre-
diabetes. Moreover, females having A GDM
background should spend the intrapartum interval of
at least a year before trying to conceive. Additionally,
they must take the 75-g OGTT bhefore or at least
throughout the first trimester of the subsequent
pregnancy [15, 20]. The most crucial and effective
postpartum care strategy is lifestyle intervention. In
hyperglycemic pregnant women, metformin has also
been demonstrated to be successful in avoiding
diabetes. 350 newly diagnosed GDM patients were
randomised to receive metformin medication, a
standard lifestyle intervention, a placebo, or lifestyle
intervention [31]. They found that compared to
conventional lifestyle and placebo, metformin
medication and lifestyle modification can both lower
the incidence of diabetes by around 50% in the fourth
year after delivery. Additionally, the likelihood that a
woman with GDM may acquire type 2 diabetes can be
reduced by nursing. Studying lactation and the
incidence of diabetes two years after a GDM
pregnancy was the goal of a cohort study of mothers
having a history of the condition [32]. According to
their research, the adjusted hazard ratios for primarily
formula or inconsistent/mixed, primarily
breastfeeding, and only breastfeeding compared to
purely consuming formula were 0.64, 0.54, and 0.46,
respectively. They discovered a negative correlation
between the intensity of lactation and the prevalence
of diabetes following GDM pregnancy (P for trend =
0.016). With time spent nursing, the likelihood of
contracting diabetes in the two years followinga GDM
pregnancy declines. Furthermore, a substantial study
by Bider-Canfield et al., using a clinical cohort,
revealed a relationship between breastfeeding for
fewer than 6 months and a reduced risk of childhood
obesity at 2 vyears old [33]. Unfortunately, a
postpartum check-up rates are poor all across the
world, largely because health professionals lack
professional expertise, self-efficacy, and social
support. In order to provide postpartum follow-up,
collaboration between obstetricians with internists,
paediatricians, and other healthcare providers is
necessary [34].

Conclusion

In summary, GDM is linked to an increased risk of
negative maternal and foetal health results in both
immediately with later on life. Consequently, setting
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priorities is essential for GDM prevention and control
throughout the whole pregnancy, including before
conception, during the actual pregnancy, and after
delivery. The two main and most important strategies
should be nutrition guidance and exercise. OADs and
insulin should be taken into consideration; if lifestyle
changes alone are ineffective at maintaining
normoglycemia. The importance of postpartum care in
preventing future chronic non-communicable diseases
should not be understated.
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